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THE VAN DER WAALS EQUATION. 
By H. M. Martin, Wu.Sc., F.C.G.1I., M.I.Mzcu.E. 


Tue famous equation of van der Waals dates 
from 1873. It undoubtedly constituted a most 
ingenious and plausible embodiment of James 
Thomson’s suggestion that the passage from the 
vapour phase to the liquid phase might be repre- 
sented by a continuous function, only portions of 
which could be realised experimentally. There are 
two remarkable facts about this equation. In the 
first place, it may be noted that the scrutiny of 
many able men during the sixty years which have 
elapsed since the equation was first formulated, 
has failed to detect any error in van der Waals’ 
reasoning, but on the other hand, Callendar stated 
that not a single substance had yet been discovered 
the properties of which could be represented by the 
van der Waals equation. 

This failure justifies the suspicion that, after all, 
the equation may be fundamentally wrong, but the 
error, if error there be, must lie in its author’s 
primary assumptions and not in his logic, which, as 
already noted, has withstood successfully the 
criticism of nearly three generations of physicists. 

We propose in what follows to bring forward 
certain considerations which throw grave doubt on 
one of the basic assumptions made by van der 
Waals. His equation may be written in the form 

(p + 7) (v — 6) = RT. 

In this equation p denotes the external pressure 
on a gas, v its specific volume, b the so-called co- 
volume, whilst R is the gas constant and T the 
absolute temperature. The term # denotes what 
van der Waals called the internal pressure of the 
gas, due, he suggested, to the mutual attraction of 
the molecules for each other. Suppose, for example, 
that we have a gramme of gas enclosed in a tube of 
1 sq. cm. cross section. Then if there were no 
internal pressure the stress across any cross section 
would be simply the external pressure p, Owing to 
the molecular attractions, however, van der Waals 
claimed that the stress would be increased by 1, 
and it was these molecular attractions, he argued, 
that caused the specific volume of a gas to be 
smaller than the theoretical value. 

The forces represented by m correspond in every 
respect to those responsible for surface tension 
effects. According to Laplace, these forces are 
“sensible only at insensible distances,” so that the 
force between two distant molecules is not merely 
small but is sensibly zero. These molecular forces 
extend in fact only to a very limited distance. 
Let this distance be represented by 8, then only those 
molecules which lie within a distance 8 of any cross- 
section of our tube can exert an attraction across 
this cross section. If m be the number of molecules 
per cubic centimetre of the gas the force exerted 
across a cross section will be proportional to kn, 
where & represents the number of molecules 
attracted by each molecule. ) Van der Waals made 
the assumption, at once natural and plausible, 
that all the molecules lying within a distance 3 of a 





The attraction was thus, he assumed, of an all-round 
character like gravitation. If that be true then the 
more closely the molecules are packed the greater 
will be the value of k, which is thus proportional 
to the number of molecules per cubic centimetre. 
Hence, on this assumption, * is proportional to 


n*, and n is, in its turn, proportional to : where v 


denotes the specific volume. Hence the van der 
Waals’ equation assumes finally the familiar form 
a 


a) 


This is, it will be seen, a cubic in v, and has three 
roots, which, it was assumed, all became equal at 
the critical point. 

Now, as already noted, the assumption that the 
molecular forces have an all-round character like 
the force of gravitation is natural and plausible, but 
it remains an assumption nevertheless. If untrue, 
the van der Waals’ equation must be fundamentally 
wrong, and there would then be nothing surprising 
in the fact that it represents the properties of no 
known substance. 

An alternative hypothesis, and, it is submitted, a 
more probable one, is that the molecular forces are 
due solely to the residual affinities of the molecules, 
and once these affinities are satisfied there is no 
external field of force, and no attraction on any 
other molecules no matter how densely these may be 
packed. In this case 7 (if indeed it exists in the sense 
intended by van der Waals) is not proportional 
to n*, but merely to n. We get thus molecular 
co-aggregation and not a general attraction. 

Consider the condensation of a gas to a liquid. 
This is due to the residual affinities. In ordinary 
chemical combinations, in which main affinities are 
satisfied, the surplus energy released in the reaction 
is shot out as radiation; so also when the residual 
affinities are satisfied in the condensation of a gas to 
a liquid, the surplus energy, represented by part 
of the latent heat, is also shot out as radiation. The 
two phenomena of condensation and chemical 
combination are thus closely analogous to each 
other, but in the one case it is the residual affinities 
which are satisfied, and in the other the main 
affinities. 

Experimental confirmation of the view above 
put forward is provided by some interesting observa- 
tions made by Tyndall in the ’sixties of last century. 
Tyndall brought the beam from a powerful arc light 
to a focus within a transparent block of ice. The 
ice melted in the neighbourhood of the focus, and 
the process could be traced by the development, 
within the ice, of geometric flower-like figures, all 
based on the hexagon. When, however, a water 
tank was interposed between the arc lamp and the 
block of ice, no melting whatever occurred, although 
it was found that matches and phosphorus still ignited 
readily in the focus of the beam. The rays which 
could unlock the residual affinities had, in fact, 
been filtered out in the water tank, and in virtue of 
the principle of “detailed balancing,”’* similar rays 


(p+ ) @ — 0) =R7. 





given molecule were attracted by that molecule. 


must have been emitted when the ice formed. 


On the view put forward above, the van der Waals 
equation cannot possibly represent the liquid phase. 
It appears to be equally unrepresentative of the 
vapour phase. Take, for example, the case of steam. 
Wilson’s experiments on supersaturation, made in 
1897, afforded conclusive proof that compound 
molecules, such, for example as H,O,, or possibly 
more complicated types, did exist in steam, and 
in enormous numbers. Here, again, it will be 
seen, we have residual affinities satisfied, and, as 
before, radiation must have been shot out when 
these compound molecules were formed. In one 
of his Royal Institution lectures, Sir J. J. Thomson 
credited the molecule H,O with no less than eight 
residual affinities. The existence of these com- 
pound molecules is sufficient, without any additional 
hypothesis, to account for the fact that the specific 
volume of steam is less than the theoretical value. 
We have here a case in which the philosophical 
principle known as the “ razor of Occam ”’ is applic- 
able. According to this, hypotheses must not be 
needlessly multiplied. There is thus no room for 
van der Waals’ internal pressure, unless it can be 
shown by quantitative experiment that the existence 
of the compound molecules fails to account fully for 
the actual specific volume of steam. 

If the view above put forward be correct, the 
lengthy disquisitions on van der Waals’ equation to 
be found in thermodynamic text-books represent 
merely so much waste paper, a conclusion which, 
we fear, will not easily be accepted by their authors. 

Some evidence in favour of the van der Waals 
equation is provided by Sutherland’s formula for 
the viscosity of gases, but it has not been proved 
that this formula is inconsistent with the alternative 
hypothesis discussed above. In any case, there 
are precedents for a correct formula being derived 
from an erroneous theory. Thus James Thomson 
predicted that pressure would lower the melting 
point of ice some years before heat was recognised 
as a form of ° 

It may be added that in the light of present 
knowledge it is exceedingly difficult to visualise 
any mechanism which would represent van der 
Waals’ internal pressure. Apart from gravitational 
effects, with which we are not here concerned, the 
forces exerted between molecules are now regarded 
as essentially electrical. Hence, to get an attraction 
between two molecules, lines of force must extend 
from a positive charge in the one to a negative 





* The principle of “‘ detailed balancing” asserts that 
if any action occurs naturally in a mass in equilibrium, 
then its converse also occurs. Thus, an electron may be 
displaced in an atom either by the impact of another 
electron or by the absorption of radiation. In general, 
light of definite wave length is emitted when the displaced 
electron returns to its normal energy level. But the 
principle of “ detailed balancing ’’ asserts that it can 
also return without the emission of radiation, the energy 
released being then expended in accelerating a free 
electron. 

+ One assumption underlying the van der Waals 
equation is that the molecular constitution is the same 
in both the vapour and the liquid phases. By the 
Raman effect it has been proved that this assumption 





is not true in the case of HCl, though it appears to hold 
good in the case of certain organic compounds. 
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charge in the other. This state of affairs in no 
way resembles the general all round attractions 
assumed by van der Waals, but is in accord with 
the view that whatever attractive forces are 
exerted between the molecules of a gas arise from 
the residual valencies. It seems probable, more- 
over, that these come into play only as the result 
of collisions, preceded possibly by “‘ activation” 
of the molecules by absorption of radiation. If 
any residual field exists, it must be exceedingly 
small, since there is no evidence of it in the case 
of steam, although the H,O molecule has a large 
electric moment, as is proved by its high specific 
inductive capacity. The stray field therefore must 
be stronger than is the case with the molecules of 
other vapours and gases. 

Further and conclusive evidence of the falsity 
of the equation criticised is provided by Callendar’s 
demonstration that the behaviour of pure steam at 
the so-called critical point cannot possibly be repre- 
sented by an equation of the van der Waals type. It 
is important to note that this conclusion depends in 
no way on the accuracy of Callendar’s measurements, 
but on mere facts of observation as to which mis- 
takes were frankly impossible. Callendar found that 
when pure water was heated in a new silica tube 
the meniscus vanished at 374 deg. C. This dis- 
appearance occurred without any turbulence or 
trace of the opalescence due to the fluctuations 
in density which have been discussed by Einstein 
and Smoluchowski. After the meniscus disappeared, 
the contents of the tube still consisted of two distinct 
portions, the co-existence of which could be traced 
up to a temperature of 380-5 deg. C. At this tem- 
perature, the vapour phase completely disappeared 
and the “‘ boundary curve” had a cusp at this 
point, and not the rounded form with a horizontal 
tangent required by the van der Waals equation. 
When the experiment was repeated with impure 
water, the phenomena were entirely different. The 
disappearance of the meniscus was then accom- 
panied by turbulence and fluctuations in density. 
A contamination of one part in 10,000 sufficed 
to mask the behaviour of the pure liquid; pre- 
sumably because the impurity became concentrated 
in the surface film and in the complex molecules 
above it. It is, perhaps, improbable that any 
other liquid than water has ever been obtained 
in the state of purity required to establish 
its real behaviour at the so-called critical point. 
Indeed, Callendar’s observations go to show that 
there is no critical point in the accepted sense of 
the term. According to Planck, from the mathe- 
matical standpoint, every substance has three 
critical points, which may, however, be imaginary. 
He defines a critical point as that in which two 
phases at the same pressure and temperature have 
the same specific volume, and there may thus, from 
the purely mathematical standpoint, be a critical 
point at which the density of the vapour is equal 
to the density of the solid, another at which the 
density of the liquid is equal to that of the solid, and 
a third, the ordinary critical point, at which the 
vapour and liquid phases have the same density. 
Callendar’s observations go to show that this third 
critical point is as imaginary as are the other two. 

When, as is the case with impure liquids, critical 
phenomena of the orthodox type are observed, it 
seems probable that these are not characteristic of 
the liquid, but merely of its surface film, in which 
the impurities become concentrated. 

Equations of state of the van der Waals type 
being inconsistent with experience, it is natural 
to suggest that they should be replaced by the 
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THE DIABLO CONSTANT-ANGLE 
ARCH DAM. 


By Lars JORGENSEN. 


THe Diablo dam of the City of Seattle, in the 
State of Washington, in the United States, has now 
been in operation for some two years. This dam, 
which is situated on the Skagit River, is a typical 
example of a high constant-angle arch dam spanning 
a rather large gap. It is the largest of 48 dams of 
this type now completed in various parts of the 
world. A plan of the 


|section and great height. 


even under pressure, and the rock may be considered 


as impervious. 


In order to be on the safe side, the dam was 
designed on the assumption that the arch carried all 
of the water load, no reduction in loading being 
considered due to cantilever or vertical beam action. 
There is as yet insufficient evidence to support any 
theory of cantilever action in a dam of such slender 
A consideration which 
militates against this theory is the swelling of the 
concrete when subject to water-soaking. The wet 





dam and three cross- 
sections are given in 
Figs. 2 to 5, on Plate I, 
two photographs of it 
being reproduced in 
Figs. 6 and 9, on the 
same plate. Two abut- 
ments of gravity sec- 
tion, having a base 
width of 85 per cent. 
of the height, are run 
out to meet the arch 
in order to cut down 
the length of the up- 
stream radius. The 
arch span proper is 
540 ft., and the gap 
closed has a maximum 
width of 950 ft.. the 
total crest length being 
1,170 ft. The maxi- 
mum height of the 
dam above the river 
bed is 363 ft., and the 
total overall height of 
the structure is 389 ft. 
The dam has an ex- 
treme thickness of 140 
ft. at the base and 
16 ft. at the crest, and 
contains 320,000 cub. 
yards of concrete. The 
length of the upstream 
radius at the crest is 





390 ft., and at the 
bottom 148-6ft. The 
gravity abutments 


are built to take care 
of the overflow during 
high water in the river. 
The spillway portion 
consists of 20 openings 
provided with Tainter 
gates 20) ft. wide and 
18 ft. high. According 
to the usual discharge 
formula, Q 3°33 

L H!, these gate 
openings will discharge 


3-33 20 20 
Vv ls* 101-500 sec. 
ft. The results of 


tests on the Keokuck 
spillway* indicate that 


coeffi- 
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and not 3-33. 
stream-flow re- 


of the Skagit 


cient 
3-75, 
The 


cords 





River indicate a possible maximum flood discharge | upstream face expands vertically, and this affects 


of 100,000 cub. ft. per second. The dam creates 
a reservoir with a capacity of 90,000 acre-ft., and 


Callendar type, which, as originally written, takes | aiso creates the head for a power plant located 


the form 

RT 

Pp 
where ¢ denotes what Callendar called the co-aggre- 
gation volume. It represents the fact that owing 
to the presence of multiple molecules, the specific 
volume of a gas is less than its theoretical value. 
No entirely satisfactory expression for ¢ has yet 


| 


| 


| 


below the dam. A concrete-lined pressure tunnel 
about 1,900 ft. long connects the reservoir with 
the power house, which will ultimately contain 
four 60,000-kw. generating units. The bed-rock 
at thé dam site is a gneissic structure of such 
character that it will easily withstand all com- 
pressive stresses which any concrete dam might 
impose upon it. There are no recent faults to 


been suggested, but considerations based on the| endanger the structure, and the chemical nature 
kinetic theory of gases show that at low pressures | and state of aggregation of the constituent minerals 


¢ may be regarded as a function of the temperature 
only. In the case of steam, this first approxima- 
tion holds good over a considerable range, but 
not in the region of the so-called super-pressures. 


of the rock are such as to prevent solution by water 


1744. 
1930. 


* Paper No. 
Civil Engineers. 
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the cantilever, as it produces a deflection in a down- 
stream direction without setting up any stress, and 
therefore without carrying any load. If the canti- 
lever deflection, due to water-soaking effect, is less 
than the deflection due to full load on the arch, then, 
of course, the cantilever will take some load, since 
the deflection of the two systems must be the same. 
Not very much is known about the distribution of 
the water-soaking effect in a body of concrete wet on 
one face and more or less dry on the opposite face, 
and there is therefore no warrant for the assump- 
tion that the arch receives a definite support from 
the vertical cantilever. Furthermore, when calcu- 
lating the deflection of an arch dam in a downstream 
direction the working modulus of elasticity (including 
flow for sustained load) will be considerably higher 
than that due to dry concrete, since the upstream 
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SECTION A.A. 
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portion of the dam is wet when under stress. The 
cantilever portion of the system, which might carry 
load by gravity action, is dry, or nearly so, where 
its maximum stress is developed. The wet upstream 
face expands along the horizontal arch, and this is 
equivalent to an increase in E, for the arch, a 
decrease’ in arch deflection, and a decrease or 


























zontal arches above elevation 960 are given in 
Table II on page 5, and for the arches below eleva- 
tion 960 in Table I, on page 4. 

In order to obtain a preliminary design, the 
thickness of the arch rings at any elevation was 
calculated by the cylinder formula 





: unit load x upstream radiu 
( thickness re }. 
. stress 







































































elimination of tensile stress, if any, at the abutments. 
— =—--—-— Fig. il. 
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- The average stress used in these cal- 
culations was 350 lb. per square inch. 
4 -— Upon completion of the preliminary 
2°Grout Pipes design the various arch rings were | 
Grout Inlet Pipe re checked and re-dimensioned by means | 
Steam of Cain’s analysis, as shown in Tables | 
Saar I and II. As the use of the Cain 





: 


-. 
i=} 








~ 


eS 





a 











formule entails a 
considerable amount 
of calculating, vari- 
ous means have been 
evolved for shorten- 
ing the labour of 
these calculations. 
Table III shows the 
derivation of three 
coefficients, which, 
when calculated for 
various subtended 
angles can be put in 
tabular form for con- 
venient use. 


Fig.15. 


The unit stresses 
were determined by 























Above elevation 960 the arch stresses were com- 
puted by means of Wm. Cain’s analysis for a 
circular arch under normal load with both ends 
fixed.* As the ratio of crown thickness to mean 
radius was greater than 0-3 below elevation 
960, the stresses for this part of the dam were 
computed by Cain’s analysis given in the discussion 
of ‘Stress in Thick Arches of Dams,” by B. F. 
Jakobsen.t The stress calculations for the hori- 





* Paper No. 1483. Vol. 85. Transactions, American 
Society of Civil Engineers. 

+t Paper No. 1603. Vol. 90. Transactions, American 
Society of Civil Engineers. 





the formula f = - 


. SM in which P 
and M are the thrust 
and moment, respec- 
tively, for the section 
considered and ¢ the 
thickness in feet at 
the same section. At present it is customary to allow 
a maximum compression of 600 Ib. per sq. in. and a 
maximum tension of 100 Ib. per square inch. For 
large arches it would seem perfectly safe to use a 
compressive stress up to 1,000 Ib. per square inch 
for good concrete. From and including elevation 
960 to the bottom—that is, the thick portion of the 
dam—a graphical solution for obtaining the arch 
stresses has been used as a check, as shown in Figs. 
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ments the down-stream face of the dam can easily 


be changed here to improve general conditions at 
the abutments. Below elevation 900 the arch is 
short and thick and punching shear stresses are very 
low, even assuming all the load taken up by punching 
shear. This dam is therefore exceptionally safe 
below elevation 900, notwithstanding the fact that 
apparent arch stresses show up fairly high in the 
calculations. 








7 and 8. This method has the advantage that the | 
location of the centre line of pressure is visible, and | 
if its direction should be unfavourable at the abut- | 
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Figs. 10 to 13, annexed, show the installationfof 
grout pipes and water stops in the contraction joints. 
These joints are spaced 73-46 ft. apart, measured 
on the centre line of the crest ; most of them are 
not radial. On account of the fairly large thickness 
of the arch towards the lower elevations and the 
short radii used, this could not very well be done. 
The grout pipes consist of sheet-iron half-cylinders 
and fittings inserted in each face of the contraction 
joints. When contraction takes place, they offer 
100 per cent. opening for the grout to enter into 
the space between blocks, which space amounts 
to about } in. when reservoir is empty during cold 
weather after having been full once. The spacing 
between the contraction joints on the Diablo dam of 
73-46 ft. is rather large. It was decided upon in 
order to save in cost. To be sure that no vertical 
cracks would develop in between artificial con- 
traction joints, it would be necessary to have a 
joint every 40 ft. (or perhaps 50 ft. would still be 
safe). Four small vertical cracks have developed 
from the bottom to within 80 ft. of the top in the 
four middle blocks on the down-stream face of the 
Diablo dam, showing that the spacing chosen was 
somewhat too large. These cracks do not leak, 
however, and are entirely closed when the load is 
on the structure. The water-stop consists of a steel 
pipe surrounded by asphaltum. When the con- 
traction joints open, the asphaltum is melted down 
by letting steam, or an electric current, through 
the pipe. Some details of the highway bridge 
carried over the dam are given in Figs. 14 and 15, 
on this page. 

In designing the gravity abutments for the Diablo 
dam it was necessary to find the magnitude and 
direction of the resultant of all the arch thrusts and 
radial shears and place the axis of the abutments 
parallel to this resultant. As a further means of 
increasing the safety factor of the gravity abut- 
ments against overturning in order that it should 
be comparable to that of the arch itself, the base 
width of the section was made 85 per cent. of its 
height, as already stated. The fact that the arch 
pushes the abutments against the side hill of the 
canyon adds greatly to the safety of this part of the 
dam. It will, perhaps, be noted that temperature 
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223-0 
155-0 
68-0 


189-0 


186-943 


34,948 -807 

102 deg. 

51 deg. 
0-8901183 
0-9781575 
0-2079117 
0-7771459 
0- 6293204 


0- 1269185 


1-3791970 


0 - 4010395 


1 - 3570238 


1-0110033 


0-0110260 


0-0502553 


30 - 927918 
15,313 
3,414,799 


1,164,485 


2,250,314 


27,629,182 
2,681,965 


53,064,919 
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88 
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393 





169-167 


28,614-091 
74 deg. 


37 deg. 


0-6457721 
0-9612615 
0-2756374 
0-6018151 
0- 7986354 


0 -0680690 


1- 1264028 


0-1651413 


1-1217000 


1-0152689 


0-0153060 


0-0293343 


41-03149 
16,563 
3,445,104 


2,163,622 


1,281,482 


— 24,914,170 
1,717,159 


48,787,980 





462 


106 
99,251 
292 


30 


NoTE.—Thése computations are made under the assumption that the arches shall take the full water pressure and that arches are fixed at the abutments. 
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197-5 187-5 
114-5 | 94-5 

83-0 93-0 
156-0 141-0 


23,188 -894 
67 deg. 
33-5 deg. 

05846855 
0-9205053 
0-3907311 
0-5519370 
0- 2338858 


0-0560105 


1-0449381 


0- 1244328 


1 -0420455 


1 -0246440 


0-0247669 


0-0378668 


29-15149 
17,813 
3,518,068 


2,540,017 


978,051 


- 21,659,961 
1,399,984 


42,578,478 


8g 


58,747 


+ 408 
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It was decided not | 
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67 deg 


33-5 deg. 


0- 5846855 


0-9205053 


0-3907311 


0-5519370 
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0-1244328 
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19,063 
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928,317 


20,115,662 
1,367 854 

39,542,741 
5-270 
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366 





103-0 
126-5 


119-172 


14,202 -442 


67 deg. 


33-5 deg. 


0-5846855 


0-9205053 | 


0-3907311 


0-5519370 


0- 8338858 


0-0560105 


1-0449381 


0-1244328 


1-0420455 


1-0614909 


0 -0622487 


00916182 


12 -04863 
20,313 
3,615,714 


2,711,827 


903,887 


- 18,101,128 

1,354,360 

35,582,638 
7328 


91,060 


104 


93,739 


329 


155,072 
230 


13 


proportioning by weight. 
fix the maximum diameter of aggregate at 4 in.,| 
to use plums or very large aggregate, since it is | although permitting the use of elongated particles 
believed that such aggregate detracts from the | whose third dimension did in some cases run as high 
workability and mobility of the fresh concrete mass. | as 8 in. 
For uniformity of mix it was decided to separate ' due consideration to the economic production of the | Concrete Institute, February, 1931. 


TABLE II1.—STRESSES IN THE HORIZONTAL ARCHES ABOVE ELEVATION 960. 
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It was also decided to| specified* : 


After screening the samples and giving 


water is proportional to the quantity of perco- | the coarse aggregate into two sizes and to do all| gravel bar at hand, the following grading was 

lating water, and that it was necessary to obtain | 

concrete of low permeability. Fine aggregate :—0 to No. 4, with from 20 per 
cent. to 40 per cent. passing a No. 28 sieve. 

~ * Design and Control of Concrete for Diablo Dam.” 

H. F. Faulkner and R. R. Hubbard, Journal American 
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TABLE l11.—DERIVATION OF COEFFICIENTS. 
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“elephant trunk” suspended at the end of the} 
outer belt. The specifications required that con- 
crete should be dropped not more than 3 ft., but 
it was found that better results could be obtained 
by dropping from 10 ft. to 20 ft. with the “ elephant 
trunk ” method of depositing, and it was therefore 
permitted. A view of the dam during construction 


Medium aggregate :—Percentage passing in., 
95 to 100; 1} in., 55 to 80; 1 in., 30 to 60; 
} in., 10 to 25; } in., 0 to 5. 

Coarse aggregate :—Percentage 
87 to 100; 3 in., 30 to 70; 


‘ The selected mix had the following proportions by 


passing 4 in., 
2 in., 0 to 5. 


weight : 1 part cement, 2-3 parts sand, 3-5 parts . 
medium aggregate, 2-2 parts coarse aggregate. showing the towers, belt conveyors, and elephant 


trunk is given in Fig. | on page 2. 

The dam cost approximately 4,000,000 dols., 
and the contract for it was let to Messrs. Winston 
Brothers, contractors, of Minneapolis. Mr. T. H. 
Carver had charge of the work for the City. Mr. 
G. E. Goodall and Dr. F. Vogth made the designs 
in the writer's office. The writer developed this 
type of dam twenty years ago and has gradually 
improved upon same. The reservoir has been full 
several times and very little leakage is in evidence 
anywhere. 


The water-cement ratio was 0-75, and the cement 
content 1-19 barrels per cubic yard of concrete. 
This concrete developed a compressive strength of 
4,290 Ib. per square inch at 28 days in 6-in. by 
12-in. cylinders with aggregate coarser than 2 in. 
removed, and 3,817 Ib. per square inch at 28 days 
in 8-in. by 16-in. cylinders with aggregate larger 
than 3} in. removed. 

The average compressive strength of the 6-in. by 
12-in. cylinders was 6,350 Ib. per square inch at 
six months and 7,250 Ib. per square inch at the 
age of one year. Permeability cylinders 8 in. by 
9 in. were subjected to 170 Ib. per square inch water 
pressure and found to be watertight. 

The concrete was deposited by means of a tower | 
hoist and two 24-in. belt conveyors, the inner one | 
being supported directly from the tower, while the 
outer one was suspended from a trolley on a steel | 
boom. The inner belt ran at a speed of 290 ft. 
per minute, the outer belt at 305 ft.; the difference 
reduced the danger of overloading at the junction | 
point. Concrete discharged from the tower hopper | 
on to the inner belt was conveyed outward and 
was discharged on to the outer belt through a short 
vertical-pipe section which formed the hinge or 
elbow connecting the two belts. From this elbow | 
the outer belt carried the concrete at the rate of 
100 cub. yards an hour to its discharge into the 





ELectTricaAL INTERFERENCE with Broapcast REcep- 
tron.—The Institution of Electrical Engineers has set 
up a committee representative of all electrical interests 
for the purpose of considering and making recom- 
mendations on the question of interference with broad- 
cast reception arising from the operation of other electrical 
plant. The committee held its first meeting on June 16; 
it comprises Professor E. W. Marchant and other leading 
members of the Institution, and representatives from 
the Post Office, the Incorporated Municipal Electrical 
Association, the Society of Motor Manufacturers and 
Traders, the British Broadcasting Corporation, the | 
railway companies, and various Government depart- 
ments, supply authorities, and wireless and electrical | 
associations and organisations. Four sub-committees | 
have been set up dealing respectively with domestic | 
apparatus, including refrigerators, fans, and vacuum | 
cleaners ; larger electrical plant, including generators, | 
motors, lifts, and mercury rectifiers ; traction, including | 
trolley omnibuses, tramways, and electric railways ; and | 
automobiles and aircraft. 


| 


|up to 85 ft. with a 4}-in. cylinder. 


|each carry a crank pin on their inner faces, and 


THE ROYAL AGRICULTURAL SHOW 
AT DERBY. 


(Continued from vol. cxxxv, page 701.) 


CONTINUING our description of the exhibits at 
Derby, an exceptional range of pumps is being shown 
by Messrs. Lee, Howl and Company, Limited, 
Tipton Engineering Works, Tipton. These range 
from eight-stage turbo-centrifugal pumps for high 
heads to hand-operated diaphragm pumps, the 
majority of the exhibits being shown in motion. 
We have selected two working heads for bore-hole 
pumping for illustration, the head shown in Fig. 9, 
opposite, being belt-driven, while that in Fig. 10, 
on the same page, is fitted with an electric motor. 
The belt-driven head is of the totally-enclosed 
type, the gears and crosshead working in an oil 
bath. The head is made in two models, having 
7-in. and 9-in. strokes respectively, and is suitable 
for pump cylinders varying in diameter from 2} in. 
to 4fin. If wooden rods are used, a head up to 
290 ft. can be worked with a 2}-in. cylinder, or 
The shaft 
carrying the belt pulley runs in ball bearings, and 
is fitted with two machine-cut steel pinions. These 
engage with corresponding machine-cut cast-iron 
spur sheels on two short shafts, the rod working 
between the latter. The reduction ratio between 
the wheels and pinions is 5} to 1. The spur wheels 


these pins are connected by rods to a stirrup sliding 
on a tube surrounding the guide rod. The stirrup, 
in turn, is connected to the crosshead on the end 
of the rod, the whole arrangement being such that 
there is no possibility of oil leak, as the tube sur- 
rounding the guide rod is carried well above the 
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Fie. 9. Totatty ENcLosep Pump Heap ; Mgssrs. 


Lee, Howt anp Company, LIMITED. 

















Fie. 10. Orpen WELL Mgssrs. 


Pump Heap; 
Lee, Howt anp Company, LIMITED. 


level of the oil. The guide rod is fitted at the bottom 
with double-cupped leathers working in a_ solid- 
drawn brass cylinder projecting into the water 
space. The construction gives a central action 
without side strains.. The pulleys can be run in 
either direction, and the head is mounted on a 
substantial cast-iron base, the larger unit being 
screwed to take rising mains up to 5 in. in diameter, 
and the smaller to take mains up to 3}in. in 
diameter. The delivery outlet can be arranged in 
any of four directions. 

The second head, illustrated in Fig. 10, is fitted 
with twin machine-cut gearing with a central 


crankpin, connecting rod, and crosshead, all con- | 


tained in the crankcase, and easily accessible by 
removing the cover. All the bearings and other 
moving parts are automatically lubricated by 
forced feed. The crosshead works in a long guide, 
ensuring central action of the pump rods. The 
pinions are cut solid with the pinion shaft, the 
ratio of the gearing being 6 to 1. The pinion shaft 
is fitted with a flywheel to balance load fluctuations. 


The head can be supplied with either chain or} 


Vee-belt drive between the motor spindle and the 
pinion shaft. It is arranged so that the pump 
bucket and suction valve can be easily withdrawn 


to the surface. The diameter of the pump cylinder | 


is 2}in., and the stroke is 6in. The crankshaft 
runs at 48 r.p.m., and at this speed the delivery 
is 370 gallons per hour. The maximum vertical 
lift below the surface is 70 ft., and the maximum 
vertical head above the surface is 30 ft. Either 
direct or alternating-current motors are supplied, 
about } b.h.p. being required. A float switch, 
float and chain can be fitted if required to give 
automatic stopping and starting according to the | 
water level, and an emergency handle and bracket | 


AT THE ROYAL AGRICULTURAL 


SHOW. 




















Fie. 11. 


for fitting on the top of the head can also be sup- 
plied to enable the pump to be worked by hand in 
the event of failure of the current. 

Messrs. Ransomes, Sims and Jefferies, Limited, 
| Orwell Works, Ipswich, together with their associ- 
ated firm, Messrs. Ruston and Hornsby, Limited, 
j}of Lincoln and Grantham, are showing a wide 
| variety of exhibits, including tractor ploughs, mole 
| drainers, mowers, drills and stackers. The “ Light- 

ning” stacker illustrated in Fig. 11 is of special 
interest in that the weight has been considerably re- 
| duced, as compared with the older types of machine, 
| by the extensive use of electrically-welded mild steel 
in place of the usual cast iron. As a result, the 
stacker is of unusually light construction, and can 
| easily be hauled by one horse. It will be clear from 
the figure that the machine is of the pole-lift type. 
It is simple to set, and can easily be folded or 
| unfolded by one man. The stacker is driven by a 
| small engine attached to the frame, either a Ruston- 
Hornsby or Lister model being normally fitted. 
| Both these engines develop 1} b.h.p. and run at 
700 r.p.m. The drive from the engine is by belt 
to a countershaft clamped to the stacker frame. 
It is taken from the countershaft to the stacker 
itself by a second belt, there being a clutch 
pulley on the countershaft. The clutch pulley is 
|so arranged that it can be fitted on either side of 
the machine and changed over in a few moments. 
Both belts are of rubber-impregnated leather. If 
required, the engine can be removed from the 
stacker in about five minutes and employed on 
other work, only one spanner being required for 
this purpose. It may also be noted that the engine 
is mounted by clamping it into position, so that 
no holes are bored in the stacker frame. A special 
pair of skids is provided for the engine. 

The hopper is of large capacity, and is fixed 
either to the frame or to the trough, depending on 
the size of the machine. Models are available with 
troughs 24 ft., 28 ft., 30 ft., or 34 ft. long, the width 
in the first case being 3 ft. 8 in., and in the remaining 
three cases, 4 ft. The depth of the trough, including 
windboards, is 1 ft. 3 in. on all machines. It is of 


“ LIGHTNING”? STacKkER: Messrs. RaNsoMEsS, SIMS AND JEFFERIES, LIMITED. 
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well-seasoned timber, suitably braced and strapped, 
and is provided with extension sides. An all-steel 
rake head, with welded tines, is employed in place 
of the more usual wooden head with steel tines. 
The rake chains are of steel, and the working tension 
is easily adjusted. It is not necessary to alter the 
tension when the machine is folded or unfolded. 
The adjusting gear at the top of the trough is of 
welded mild steel, and is practically unbreakable. 
The same remark applies to the drums for the lifting 
ropes, which are also of mild steel. The road wheels 
are entirely of steel and have 3-in. treads, and 
wheel grabs are provided for the two front wheels 
to steady the machine when working. 

The Hornsby-Leake precision drill, shown in 
Fig. 16, page 14, and exhibited on the same stand, 
is a good example of advanced practice in this type 
of machine. The hopper is of Vee-shape, the rear 
portion being vertical and the front sloping. Vertical] 
cylindrical seed containers are mounted on the rear 
part. These may be regarded as small subsidiary 
hoppers, the duty of each being to feed two rows, 
A slowly-rotating vertical cone is mounted in the 
lower part of the containers, and above, and in close 
contact with these cones, is a stationary baffle with 
a series of steps diametrically opposed, there being 
one set of steps to each row. The seed passes from 
the main hopper through a sliding aperture on to the 
top of the baffle and cone face. The upper part 
of the container is in the form of an enclosed dust- 
proof chamber housing a small pair of bevel gears for 
rotating the cone. A pair of flat circular rackets is 
arranged in conjunction with these gears, the top 
racket being fixed, while the bottom racket revolves 
against it. As the cone revolves, these rackets 
keep it in constant vibration. The seed is thus 
subjected to constant agitation, and is expelled 
in regular numbers controlled by the particular 
stop on the baffle which is being employed to 
suit the seed used. ‘Two opposite openings on the 
lower side of the container allow the seed to pass 
directly into the coulter tubes. A common driving 
shaft, which can be seen in the figure, passes through 
the bevel gear chambers, and is driven from the 
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road wheel by a gear train. A sliding shutter is 
fitted to each container; all the shutters are con- 
nected up to open and close together, but any con- 
tainer can be shut off individually. Provision is 
made on the front side of the machine for emptying 
the hopper by attaching a coulter tube to a shute. 
The containers can be emptied by using a handle 
which can be mounted on the driving shaft. Should 
any foreign object obstruct the seed flow, the baffle 
can be instantly swung round by hand to release it. 
A return spring is provided which brings it back to its 
original setting. The frame of the machine is of 
steel, braced with gusset plates at each corner. 
The main axle is fixed, and forms part of the struc- 
ture. The lifting lever is placed in the centre 
of the drill, as shown in Fig. 16, to facilitate an 
even pressure over the whole length of the coulters. 
When the coulters are lifted, sowing ceases, and it 
recommences when they are again lowered to the 
working position. 

Messrs. Ransomes, Sims and Jefferies also ex- 
hibited the new motor lawn mower shown in Fig. 12. 
above, and the plough shown in Fig. 17, page 14, 
The mower is known as the “ Midget,” and is a 
14-in. model driven by a 1-h.p. engine. The latter 
is a two-stroke air-cooled Villiers unit, with a 
capacity of 98 c.c. An air draught from an im- 
peller is directed over the cylinder fins. The 


frame of the machine is made of steel press-| supplied both in solid wrought and cast steel, and | 


ings, and the handles are also steel pressings, and 
are therefore practically unbreakable. 
be noticed from the illustration that the form of 
construction employed results in a clean frame 
design, with no projecting parts to catch in tennis 
nets or other objects. The cutting cylinder is 
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entirely of steel, the parts being welded together, 
and it is adjusted to the bottom blade by a single 
iscrew at each end of the machine. The height of 
|the cut is regulated by a single point adjustment. 
| All the journals are fitted with self-aligning double- 
|row ball bearings. The cutting unit is detachable, 


and in fact all the units can be taken out of the frame | 


| without dismantling the machine. The possibility 
|that the machine may be handled by a lady has 
been kept in view, and a geared starter is employed 
so that a minimum effort is required for this opera- 


tion. Lubrication throughout is effected 
|grease gun, and all the fittings are chromium 
| plated. 


The plough illustrated in Fig. 17 is a single- 


furrow model of new type designed for use with a | 


tractor. It is fitted with an adjustable drawbar 
and rear wheel, and is said to perform well on 
| difficult ploughing land, maintaining an even 
|depth of work and leaving a clean level furrow 
bottom. When in the lifted position, there is ample 
clearance under the share, and the plough is thus 
suitable for conditions when much trash is present. 
| This plough can be fitted with a variety of breasts, 
|and furrows up to 16 in. deep by 18 in. wide can 
| be turned. An 18-in. dise coulter is supplied as a 
| standard fitting, but a knife coulter or skim coulter 
jean be fitted if required. Various shares can be 


| also in cast chilled iron. The latter are also supplied 
with a subsoiling attachment on the rear body, 
capable of subsoiling 6 in. below the bottom of the 
furrow. 

The tandem disc harrow, illustrated in Fig. 13, 


by a/| 








Fia. 
Avuto-Truck anp Tractor; Messrs. Petters, LimIrep. 


15. 


above, which is exhibited by Messrs. E. H. 
Bentall and Company, Limited, Heybridge, Maldon, 
has been designed to stand up to the hardest work 
| when employed with a tractor, and is generally of 
exceedingly robust construction. The frame is of 
| high-grade steel angles, and is firmly stayed and 
braced to withstand the severe stresses to which it 
is subjected. The axles are of large diameter, and 
eight oil-impregnated hardwood bearings are fitted. 
Tecalemit lubrication is employed, the nipples being 
mounted on substantial steel tubes to prevent them 
being covered with soil and forgotten. The discs 
are of high-grade English steel, specially temp- 
ered, and they are secured to the axles by 
locking washers and nuts. The adjustment of the 
four gangs of discs is made by means of a lever and 
| screw, hand-operated, and placed within easy reach 
of the driver, as shown. The positive action of the 
mechanism enables the driver to make a simul- 
taneous adjustment of the gangs to suit different 
soil conditions. The gangs are so arranged that 
the front discs draw the soil outwards and the back 
discs inwards. As a result, the soil is efficiently 
pulverised. Two scrapers are fitted as standard, 
| one on each inside rear disc. The makers state that 
this has been found quite sufficient in practice, but 
| if desired, a complete set of scrapers can be supplied 
at an extra charge. 

The petrol-driven truck is now very widely used, 
‘and the new model introduced by Messrs. Petters, 





It will | with renewable points. The plough can be supplied Limited, Westland Works, Yeovil, and shown at 


|the Royal Show for the first time, has naturally 
attracted considerable attention. This truck, which 
is illustrated in Fig. 14, on this page, is designed for 
loads up to one ton. The engine is a horizontally- 
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opposed twin-cylinder model rated at 5-3 brake 
horse-power, and similar to that described in 
ENGINEERING, vol. cxxxii, page 693 (1931). Air 
cooling is employed, the air being directed over the 
cylinder fins from a fan cast integrally with the 
flywheel, by the cowl visible in our illustration. 
The drive is taken from the engine to a gear-box by 
a single roller chain, and from the gear-box to a 
differential by a double roller chain. The gear-box 
gives three forward road speeds of approximately 
4 m.p.h., 8 m.p.h. and 14 m.p.h., and a reverse 
gear is also provided. The clutch is pedal-operated. 
The two chains referred to are easily adjusted for 
tension. The differential is mounted on a counter- 
shaft, the latter driving the front wheels by means 
of two pinions engaging with internal toothed 
gears cast integrally with each wheel. The steering 
is of the sector and pinion type, and is connected 
by a rod to the turntable on which the rear wheel 
is mounted. Two independently-operated brakes 
are provided, the foot brake operating on both front 
wheels. The frame is constructed of heavy angle 
sections, and the platform is of wood, bolted to the 
inside of the steel frame. The latter thus protects 
the edges from damage when heavy objects are 
being loaded or unloaded. The frame is sprung 
at both ends on coil springs. The outside diameter 
of the driving wheels is 30 in., and of the steering 
wheel is 16 in. The load platform is approximately 
6 ft. 8 in. long by 3 ft. 6 in. wide, and the lowest 
gear enables heavy loads to be carried over severe 
gradients or rough surfaces with ease. 

The machine can also be supplied in the form of 
a tractor, as shown in Fig. 15, page 8, the steering 
wheel in this case becoming the leading wheel. 
The general construction is the same in both cases, 
but when arranged as a tractor, no platform is 
provided, and the overall dimensions are somewhat 
smaller. The steering wheel is also made 20 in. in 
diameter, instead of 16 in. On both units, the 
driver’s seat is mounted on a flexible steel support 
to give a comfortable driving position. Trailers 
can be supplied to customers’ own requirements, 
loads of from 1 ton to 2 tons being easily hauled, 
according to the gradient. 

In ENGINEERING, vol. cxxxiv, page 194 (1932), 
a description was given of a powerful Gyrotiller 
manufactured by Messrs. John Fowler and Com- 
pany (Leeds), Limited, Leeds. The machine 
described was fitted with a 150-h.p. airless-injection 
engine, and the makers are exhibiting a smaller 
Gyrotiller, fitted with an 80-h.p. engine, at the Show. 
It will be seen from the photograph of this machine, 
reproduced in Fig. 18, page 14, that it differs in 
other respects from the larger model, in that it 
has full-length tracks and no front steerage wheel, 
the steering being effected entirely by track clutches 
and brakes. As in the case of the larger unit, the 
machine can be turned in its own length, enabling 
the soil to be tilled immediately adjacent to the 
previously-tilled land. Both models are designed 
for exactly similar work; but while the working 
depth of the larger machine can be varied from 
12 in. to 20 in., the smaller is designed for working 
at depths between 8 in. and 15 in. It may be 
mentioned that the 170-h.p. models, one of which 
is also being exhibited, were originally introduced 
for deep cultivation on sugar-cane plantations in 
the West Indies and elsewhere, and have proved 
exceedingly successful, the cost of operation having 
been greatly reduced and increased crops obtained. 

The smaller model shown in Fig. 18 has many 
features in common with the larger unit already 
described, and it will therefore be sufficient to 
refer to its leading features. The engine is a six- 
cylinder M.A.N.-Fowler model of the heavy-duty 
type, suitable for burning all standard fuel oils 
up to 0-90 specific gravity. Arrangements can be 
made for using heavier fuels if required. It may be 
recalled that these engines are of the direct-injection 
type without pre-combustion chamber, and that 
the injection nozzles are of the simplest form, and 
can be dismantled in a few moments for inspection 
and cleaning. The cylinders are fitted with separate 
web liners of centrifugally-cast iron, heat treated 
and accurately ground, and the pistons are of 
aluminium alloy. The gudgeon pins are of the 
floating type, the connecting rods are of heat-treated 


nickel-chrome steel. It is forged from the solid, 
accurately balanced, and carried in seven bearings, 
34 in. in diameter. The valves are of the overload 
type, actuated by Duralumin push rods from the 
camshaft in the crankcase. 

The clutch is of the multiple dry-plate type, 
Ferodo lined, and with adjustment for taking up 
wear. All the gears in both the auxiliary two- 
speed box and in the transmission case are case- 
hardened, and the shafts are of special tough steel, 
heat-treated and ground. They are all mounted 
on ball or roller bearings. The drive from the 
auxiliary box to the transmission case is effected 
through a double-gear coupling of the tooth type, 
efficiently lubricated. 

Each track is driven and controlled by separate 
multiple-dise clutches, operating in dry compart- 
ments of the transmission case, and by independent 
brakes working on the outer drum of each clutch. 
The drive to either track can be disengaged, and 
the track held stationary by the brake while 
the other track is driven round it for quick turning. 
The drive from the clutches is transmitted through 
spur gearing to the rear track wheels mounted on 
the rear axle. The track roller frames are made 
from channel steel, the rollers and idlers being of 
cast steel and fitted with ball and roller bearings 
throughout. The track links are of cast steel, 
coupled with hardened steel bushes and pins. The 
shoe plates are of special steel. Guide rollers are 
provided to check the side movement of the track. 
Should the tracks become clogged, the front idlers 
move towards the rear, and when the obstruction 
has worked out, the coil springs return the idlers 
to their former position. The front axle is pivoted 
at its centre, and connected at its ends to the 
forward end of the track frames through coil springs. 
From the transmission case, the drive is taken to 
the twin rings, which carry the rotary tillers, by 
means of roller chain and bevel gearing. The 
tillers, ridgers, and other attachments are lowered 
into, and raised out of, work by means of a power 
lift, operated from the driver’s seat, and an auto- 
matic knock-off is provided to prevent overlifting. 

The vertical band saw, illustrated in Fig. 19, 
page 14, which is being shown by Messrs. Thomas 
Robinson and Son, Limited, Railway Works, 
Rochdale, has been specially designed for use in yards 
handling home-grown timber, and for general estate 
work. On account of the thinness of the saw 
blade, very little material is wasted, while at the 
same time the power required to drive the machine 
is very much less than for a circular saw employed 
on the same class of work. The standard machine 
is arranged for hand push feed only, but if desired, 
the rolling table can be fitted with a rack and pinion, 
and traversed either by hand or power. In the 
latter case, the drive is taken from the saw pulley 
shaft. The machine consists of a _ substantial 
cored casting, forming a rigid base on which the 
main column and other working parts are firmly 
supported. The upper saw pulley is a light but 
strong casting ; it is arranged to run on roller and ball 
bearings. The pulley and housings are adjustable 
vertically by a handwheel and screw, whilst a 
tilting adjustment is also provided to determine and 
control the position of the saw blade on the face 
of the pulleys. The bottom saw pulley is also of 
cast iron, and is considerably heavier than the top 
pulley, so that the latter is prevented from over- 
running when the saw is cutting. The spindle is 
mounted on roller and ball bearings in a similar 
manner to the top pulley spindle. The faces of 
both top and bottom pulleys are ground after the 
pulleys are mounted on their respective spindles, 
and may either be crowned or flat, as desired. 
Cleaning devices are provided for both saw pulleys 
to keep them clear of gum and dust, and a chute 
is fitted to prevent splinters dropping between the 
saw and the bottom pulley. The straining device 
is particularly sensitive, and consists of a weighted 
lever working on hardened steel knife edges, with 
slip-on sectional weights to give the required strain. 
Saw guides, with adjustable hardwood packings, 
are fitted above and below the table. The upper 
guide is counterbalanced, and is adjustable from 
the front of the machine, as shown. 

The fixed table is 9 ft. 6 in. long, and is fitted 





alloy steel, and the crankshaft is of high-tensile 





with six steel rollers mounted on ball bearings, and 





independently adjustable vertically. A _ rolling 
table, 10 ft. long, constructed of hardwood reinforced 
by angle iron strips and steel plates, is also provided 
for use on the outside of the saw. This will usually 
be found sufficient for the ordinary run of work, but 
if desired, another rolling table can be provided to 
work between the saw and the fence. Standards 
are provided at the in-feed and out-feed ends of 
the machine, each having two steel rollers similar 
to those on the fixed table. These stands support 
the rolling table when in its extreme positions. 
The fence has a quick parallel adjustment across 
the table, by means of cut gears and screw, con- 
trolled from the front, and a rule is provided to 
assist in quick setting. 

The machine can be arranged for either motor 
or belt drive, and in the former case may be con- 
nected to any direct-current supply, or to 2-phase 
or 3-phase 200 volt to 500 volt alternating-current 
supply on 40 cycles to 60 cycles. The motor is 
coupled direct to the bottom pulley spindle through 
a flexible coupling. The belt drive can be arranged 
in a variety of ways, such as with or without fast- 
and-loose pulleys, or through multiple Vee-belts 
from a motor mounted on a hinged bracket or slide 
rails. 

(To be continued.) 








LETTERS TO THE EDITOR. 


MEMORIALS TO PIONEERS. 
To THE Epiror or “ ENGINEERING.” 


Srr,—I have seen Mr. Dickinson’s letter in your issue of 
last week, and should be glad if I may say a word about 
it. The windows in question were removed before my 
time and I know nothing of the circumstances, and we 
are at this moment taking the necessary measures for 
their replacement, which was, I understand, intended 
by my predecessor. 

Meanwhile I am glad of the opportunity of assuring 
Mr. Dickinson that while I hold that monuments may 
—and sometimes must—be moved from one part of 
the Abbey to another, it would take very strong argu- 
ments indeed to induce me to remove one out of the 
Abbey. 

[ am, yours &c., 
W. Foxiry Norris. 

The Deanery, Westminster, 

July 1, 1933. 


THE FORTY-HOUR WEEK. 
To THE Eprror or ENGINEERING. 


Srr,—In considering the effects of the 40-hour week 
on labour cost on the lines of your leading article of 
June 23, would it not enable one to “ true up” the 
picture if the proportion of labour costs to total costs 
(or selling prices) were referred to? In the case of 
mass produced goods in many cases, the percentage of 
direct labour costs in the total costs is very small 
indeed and grows smaller. 

Mr. Arthur Chamberlain, chairman of Tubes, 
Limited, as reported in The Times of December 15, 
1932, said, talking of displacement of labour, “ I doubt 
if people realise how far this displacement of labour 
has gone. In 1908 in a number of representative 
Birmingham businesses, labour represented 28 per 
cent. of the sales figure and profit 12} percent. To-day, 
these percentages are nearer 18 and 6. I know of a 
trade in which in 1912 labour represented 10 per cent. 
of the works cost, rose by 1930 to 20 per cent., and now 
in a modern layout will account for no more than 
3 per cent. ; and it must be common to us all to hear of 
plant installations designed to produce with some 
such figure as 10 the work previously turned out by 
70 or 60 operatives. No wonder there is unemploy- 
ment.” 

I am, yours faithfully, 
CHARLES H. Wricut. 
65, Carmyle-avenue, Carmyle, Glasgow, 
June 28, 1933. 





Orentncs FoR British Propucts Asproap.—Confi- 
dential reports on the markets for agricultural and dairy 
machinery in Brazil, for safes in Greece, for gas stoves, 
grates and ranges in Belgium, and for medical, surgical 
and veterinary instruments in Sweden, have been pre- 
pared by the Department of Overseas Trade, 35, Old 
Queen-street, London, 8.W.1. Interested United King- 
dom firms desirous of possessing copies should apply to the 
Department, “a reference No. G.Y. 12,623 in the 
case of Brazil, G.Y. 12,669 in that of Greece, @.Y. 
12,670 in that of Belgium, and B.Y. 7,602 in that of 
Sweden. 
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A steam roller of very unusual design has recently 
been constructed by Messrs. Marshall, Sons and Com- 
pany, Limited, Britannia Lron Works, Gainsborough, 
for the County of Durham Water Board. The roller, 
which is illustrated in the annexed figure, is intended 
for consolidating the embankments of a new reservoir 
at present under construction at Wearhead. The power 
is supplied by a steam engine capable of developing 
approximately 100 brake horse-power, with steam at a 
working pressure of 275 lb. per square inch. A vertical 
boiler has been fitted on account of the very steep 
inclines which the roller will be called upon to negotiate 
the gradient in many instances reaching | in 3. An 
ordinary locomotive boiler of the multi-tubular type 
would be quite unsuitable on such inclines owing to 
the great fluctuations in the water level. The two rear 
wheels are driven from the engine through a two-speed 
gear-box with a reversing mechanism, the ratios being 
such that the roller can be driven at speeds of either 
2 m.p.h. or 4 m.p.h. in either direction. The frame of the 
machine is built up of deep girders, and the front axle 
is pivoted on both the vertical and horizontal axes, the 
latter provision allowing the roller to adapt itself to 
uneven ground. The overall length is 23 ft. 6 in., and 
the overall width is 12 ft. 6in. The rear rolls are 10 ft. 
in diameter by 3 ft. wide, and the front rolls are 7 ft. 
in diameter by 2 ft. 6 in. wide. The weight of the 
machine in working order is approximately 16 tons. 


AUTOMATIC HYDRAULIC 
CLASSIFIER. 


Tue grading of granular materials either natural, 
such as clay-laden sand, or artificial, such as ground 
flint for pottery manufacture, presents a variety of 
problems not easy of solution when mechanical means of 
separation are employed. Hydraulic separation is, on 
the contrary, both simple and effective, the latter 
characteristic no doubt obtaining because classification 
by water is a natural process, even a casual examination 
of a sea beach showing, generally, an extraordinarily 
precise separation into sands, shingle and stones with 
regular gradation in each. The observant bather must 
have noticed the actual separation taking place in 
retreating waves, the grains of sand being suspended 
in the water and the more massive pebbles being rolled 
along the beach. Where clay-laden sand is found, the 
loading has been deposited in still water. The basic 
principles of hydraulic separation used as an indus- 
trial process are those of maintaining a correct relation- 
ship between the mass and size of the material to be 
removed and the velocity of the water in which it 
is carried, and the complete surrounding by water of 
individual particles. In connection with the latter it 
may be mentioned that one of the difficulties of ensuring 
complete separation when mechanical means, such as 
rakes or paddles, are used in conjunction with water, is 
that masses of material are apt to be moved together, 
and their interior constituent particles are, therefore, 
ghielded from the action of the water. 

The apparatus here described and illustrated in 
Figs. 1 to 9 on the opposite page, has no moving 
parts, the actual separation being carried out auto- 
matically by the flow of water, which is given a 
vertical movement and the automatic control being 
effected by a syphonic device. The apparatus, from 
the adoption of these two principles, is known as the 

Sy-Vor”’ hydraulic classifier. It is made by Messrs. 
The Key Engineering Company, Limited, 4, Queen 
Victoria-street, London, E.C.4, and is the invention 
of Mr. Leonard Andrews, M.Inst.C.E., M.LE.E., an 
engineer who has specialised for many years in the 
design of plants for the treatment of fine powders. 
The classifier is used for a wide variety of purposes, 
e.g., in the manufacture of abrasives, pigments, fuller’s 
earth, whiting, and many other products in which the 
material can be passed through water. The separation 
of the fine contents of ground flint for pottery manu- 
facture has already been mentioned, as also that of 
removing clay from sand for such purposes as the 
preparation of cement aggregate. The importance of 
freeing the sand used for this purpose of very fine 
amorphous particles such as exist in clay or loam was 
demonstrated by Mr. G. H. Hodgson at the recent 
conversazione of the Institution of Civil Engineers,* 
and a model of the classifier for this use was also to be 
seen in operation there. The description of the classifier 
now given will, then, be mainly concerned with sand 
cleaning and size-grading. 

The general construction of a typical classifier is shown 
in Figs. 1, 2, and 3. The size and minor details vary 
with the kind of material being treated. The body is in 
the form of a cylinder with a dished top and a conical 
base, the latter being removable at will. The cylindrical 
portion contains two concentric cones, the inner one 
of which is perforated with four rows of holes. The 


* See ENGINEERING, vol, cxxxv, page 686 (1933). 
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outer cone is not perforated, is open both top and 


bottom, and is secured to the inner one by eight radial 


strips welded to both. 
to the other two, is situated at the base of the inner cone, 


A small cone, inverted relatively | 


an annular opening being maintained between it and the | 


inner cone by means of three radial fins on the small | 


cone. The apex of the conical body is detachable and 
terminates in a cock. A sight glass window is provided 
in it. The washed sand is discharged through the 
cock. The effluent, containing the clay removed from 
the sand, is discharge: by way of the branch on the 
dished top through the syphon at the left of Fig. 1. 
The water-borne sand to be washed is introduced into 
the body of the classitier by two pipes arranged 
tangentially as shown in Fig. 2. The level at which 


these pipes are connected in relation to the internal | 





cones and outside them, is seen in Fig. 3, and their 


origin from the governor tank, which can be neglected 
for the moment, will be clear from Fig. 1. A smaller 
pipe runs from the top branch piece to the apex of the 
conical body and terminates in a nozzle of special form. 

The action of the classifier is as follows : 


The water 


carrying the sand to be washed is caused to enter the | 
lower part of the body at a high velocity owing to a | 
restriction of the area of the tangential pipes by means of | but if it is closed a little farther so that the water level 
a nozzle formed with a slit as shown in Figs. 4 and 5. The | rises, the hydrostatic head is decreased, and a greater 
volume is kept constant by the automatic regulation of | flow will take place through the discharge orifice. 


the actuating head, this head being determined by the 


upper one of the two pipes on the governor tank in| considered. The pipe down the centre of the classifier 
This pipe is an overflow returning the mixture | terminates in the nozzle shown in detail in Fig. 6. 
The lower of the | small quantity of clear water is delivered down this pipe 


Fig. 1. 
to the source from which it is drawn. 


provided, as shown in Fig. 1, with a regulating cock at 
the bottom. It is, further, immediately above the 
cock, perforated with a number of small holes, and is 
surrounded in this region by an open-topped tank 
provided with a gauge glass. It will be seen that the 
top of this tank is above the discharge cock on the 
classifier body, and it will be obvious that if this cock is 
open to permit the discharge of the oversize material, 
the classifier would tend to empty itself through the 
outlet opening at the bottom under the head from the 
governor tank, roughly about 11 ft. in the 5-ft. classifier 
illustrated. But, if this head be neutralised by an 
upward flow, the discharge can be regulated to a very 
small amount; as a matter of fact, it can be stopped 
altogether. This balancing of the head is effected by 
the syphon pipe. In practice, the head is reduced 
to a few inches, so that a large discharge orifice for the 
oversize with a low velocity of discharge can be used. 
The object of the small tank at the end of the syphon 
pipe is to provide means of controlling this discharge 
head. If the cock at the end of this pipe is regulated so 
that the water escaping through the holes maintains 
the water level in the tank to just above the holes in 
the pipe, the balancing head is as great as is possible, 


At this point the discharge arrangements must be 


A 


two pipes is connected to the delivery of the supply | from an overhead tank, town main, or other convenient 


pump. 


The whole of the classifier when in operation is, | source, and is distributed in a horizontal disc right 


of course, full of water, but the state, as regards | across the bottom of the cone. As the annular opening 
movement, varies considerably in the different parts. | of the nozzle is only about 0-01 in. wide, the velocity 
The water entering at a high velocity sets up rotation | of the issuing disc is considerable, and it acts asa final 


in the mass in the lower part, and in doing so any 
aggregation of sand and clay particles is broken up 
at points close to the nozzle by an impact effect. The 





wash for the sand, i.e., the oversize material. Its main 
function is, however, to prevent the blocking of the 
lischarge orifice by an accumulation of sand. It must 


particles are, then, separated and dispersed individually | be understood that this sand is discharged continu- 


through the mass of water. 
particles, in this case sand, then commences. 
to their greater mass they are carried outwards by 
centrifugal force to the wall of the classifier down which 
they slide to the cone apex. The vortex set up by the 


| 


swirling mass has a double effect; it creates turbulence | 


which causes effective scouring of the particles and sets 
up a radial flow inwards due to the lower pressure at 
the centre of the vortex. This flow carries the inter- 
mediate and lighter particles into the annular space 
between the cones. 
by the radial divisions previously referred to and the 
flow continues towards the centre through the holes in 
the inner cone. The major part of the intermediate 
particles is detlected downwards between the cones 
and joins the coarser material at the bottom. A small 
percentage is, however, carried along with the fine 
material, i.e., the clay, into the bottom part of the 
upper half of the classifier in which the water rises 
upwards in a lamellar formation, i.¢e., in vertically 
ascending sheets, at a continually decreasing velocity 
due to the increasing area presented by the bounding 
cone. This velocity is only sufficient at the top of the 
cone to carry the tine particles, and the intermediate 
particles gravitate downwards through the annular 
opening between the small cone and the inner cone to 
join the oversize at the apex. 

The water containing the fine material is drawn off at 





the top of the classifier by the syphon pipe which is 


| at the discharge cock is increased. 


In this space the swirl is checked | 


Separation of the oversize | ously, and at such a rate that there 


is always a small 


Owing | bed of it in the bottom of the classifier, viz., about up 
| to the level of the nozzle just mentioned. 


The level is 
visible through the sight glass window. The sand 
requires some water to make it flow away ; usually about 
one part of water to two parts of sand by volume is 
sufficient. The normal rate of discharge is determined 
by adjusting the opening of the cock, an operation 
facilitated by a quadrantal indicator, and by setting 
the hydrostatic head to suit. This latter is controlled 
by the degree of opening of the syphon pipe cock, and 
is determined by the level of the water in the gauge of 
the syphon pipe tank. It is, however, possible for the 
sand to be deposited at slightly varying rates, and, in 
consequence, an accumulation of sand may take place 
on the bed. The first effect of an abnormal increase of 
sand is to reduce the fluidity of the discharge, and the 
resultant decrease of velocity of flow tends to increase 
the depth of the bed rapidly. As, however, the total 
volume of material entering the classifier is constant, 
any reduction in the volume of the sand discharge 
must result in a corresponding increase in the volume 
of discharge from the syphon. The syphon outlet 
cock being permanently set for normal working, this 
increase immediately results in a rise in the water 
level of the syphon pipe tank, i.e., the effective length of 
the syphon pipe is reduced, and the hydrostatic head 
The augmented 
head then increases the velocity of discharge and the 
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AUTOMATIC HYDRAULIC CLASSIFIER. 


CONSTRUCTED BY 








(3878 A) 


accumulated sand is got rid of at a quicker rate than 
normal, the action continuing until the normal balance is 
again obtained. Any reduction of the sand bed below the 
normal level sets up reversed conditions; in any case, 
even with no sand being discharged, the quantity of 
water escaping is only slightly in excess of the mean 
volume of the sand water discharge. It will be seen 
from the above that the action is entirely automatic, 
and the plant thus requires the minimum of attention. 

The governor tank may now be dealt with. It has 
two functions, the first being that of maintaining a 
constant head on the supply nozzles and the second 
being that of a starting device. When the classifier is 
empty, filling it by means of the tangential jets is apt 
to cause an air pocket due to vortex action. These 
jets are, therefore, prevented from functioning by the 
cock seen near the governor tank in Fig. 1, and the 
classifier is filled by the pipe leading from the bottom 
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open as long as there is a vacuum set up by the opera- 
tion of the syphon. Cessation of the syphon flow 
allows the suspended weight to close the valve auto- 
matically. 

The above description has dealt with the classifier 
as used for washing clay from sand, in which case the 
clay-laden water simply runs to waste, but this is an 
illustrative case only. It may be desired to separate 
the clay from the wash water so that the water may be 
used again. This state of affairs is often desirable in 


'areas where an unlimited supply of water is not 
|obtainable, and settling tanks are generally fitted. 


| These, however, require a good deal of space and | 


| necessitate labour for cleaning out the deposited 


of the tank which makes a radial entry into the classifier. | 


The tank is shown in detail in Fig. 7. The filling pipe 
is led from the bottom, and a short extension with a 
turned end is led up inside the tank. This end provides 
a seating for the valve shown in Fig. 8. The valve is 
provided with a fibre disc and has a shrouding round it 
with four holes of a total area equal to that of the outlet 
pipe which, however, is partially blocked by a perforated 
dise attached to the valve spindle. The spindle, as 
shown in Fig. 7, is provided with a right and left-hand 
adjusting screw, so that the lift can be accurately 
determined, and is attached to a chain which passes 
round a small drum at the top of the tank. A balance 


material, with interruption of the work unless more 
than one tank is used. The separation can, on the 
other hand, be effected continuously and automatically 
by the precipitation tank illustrated in ENGINEERING, 
vol. cxxxv, page 243 (1933), and clear water ready for 
re-circulation obtained. This tank, which is also the 
invention of Mr. Andrews, is made by Messrs. William 
Boby and Company, Limited, 62-64, Brook-street, 
London, W.1. 

The classifier and precipitation tank can also be 


| used as a complete installation when the operation 


lever is attached to the drum, and serves to keep the | 


valve open when the classifier is being filled. Whilst 
this operation is progressing the syphon pipe does not 
function, but immediately the classifier is full and the 
contents overflow down the syphon pipe, a vacuum is 
set up which pulls the valve down on its seat and cuts 
off the supply. The valve remains closed during the 


working of the classifier, and is opened when it ceases | 


by the weight of the drum lever. 
syphon pipe commences to discharge, the supply to 
the tangential. inlets is opened and normal working 
commences. A general view of a classifier is given in 
Fig. 9, above. This classifier, however, is fitted with a 
somewhat unusual fitting in the way of a discharge 
cock. Normally the cock is shut off by hand, but in 
the arrangement shown, a pneumatic cylinder holds it 


As soon as the | 





to be undertaken is that of grading a mixture into 
two sizes in a de-watered condition, one of which 
is discharged at the classifier outlet and the other at 
the precipitator outlet. If the classifier is used for 
sizing by itself, only the coarser material is delivered 
de-watered. Again, the classifier may be used for 
removing coarse material from a mixture in order to 
leave a uniform fine material in suspension in the 
outflow from the syphon pipe. Such a use occurs in 
pottery manufacture, in which the coarser material is 
what may be termed the reject, i.e., it has to be 
re-ground. 

The classifier is thus capable of a very wide variety 
of uses. The principle adopted is the same in each 
case, but there are naturally differences to be made in 
the velocities of the main supply, clear water supply, 
discharge, etc. In this connection some tests made to 
ascertain the effect of the hydrostatic head on the 
velocity of discharge from the bottom of the classifier 
may be quoted. A head of 4$in. of water, above 
atmosphere, gave a discharge of 62 lb. of dry sand 
per square inch area of the discharge outlet per minute 
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whilst a head of 9} in. gave a discharge of 96 lb. per 
minute. The amount of water in the discharge was 
30 per cent. under the 4} in. head and 32 per cent. 
under the 9} in. head, 7.e¢., it is practically constant. 
The other operating conditions were the same in both 
tests. As regards efficiency of separation, a recent 
analysis of the oversize discharge from a Sy-Vor 
classifier, taken under daily working conditions, is 
interesting. The material being refined was whiting. 
a rigid specification of 99-8 per cent. through a 200-mesh 
screen being laid down. The results obtained are as 
follows :— 


| 


| Oversize 
Classifier | ,,; 
A ad Discharge. 


Finished 
Product 


a aail (10 per (90 per 
| per cent.) cent.) cent.) 
| | 

Plus 200 mesh e } 70 62-1 0-2 

Between minus 200 and plus | 
600 mesh .. : 9-2 22-2 78 
Minus 600 mesh 83-8 9-7 92-0 
| 100-0 100-0 |} 100-0 


The above analysis shows that only a fractional 
amount of fine whiting was being discharged with the 
oversize, a remarkable result seeing that in many 
works using the older methods of separation the fine 
whiting content of the oversize is so great that 2 tons 
of chalk are estimated to be required to produce | ton 
of whiting. 








British STANDARD SPECIFICATION FOR SYNTHETIC 
Restns.—The advent of synthetic resin has given the 
electrical industry a valuable insulating material, and 
after extensive researches on the properties of this class of 
material, the British Standards Institution has issued a 
Specification dealing with synthetic resins of the phenol- 
elachgde type employed for the manufacture of paper 
boards, tubes, and cylinders. In view of the fact that 
the present is the first British Standard Specification for 
this class of insulating material, the requirements have 
been limited to a few essential properties, and the methods 
of test laid down are as simple as is practicable. Copies 
of the Specification, which is designated No. 474-1932, 
may be obtained from the Publications Department of 
the Institution, 28, Victoria-street, London, 8.W.1, price 
28. 2d. each, post free, 
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ARMSTRONG-SAURER SERVICE 
DEPOT AT BRENTFORD. 


A service depot for dealing more especially with 
such of their vehicles as operate in the London District 
has been established by Messrs. Armstrong-Saurer 
Commercial Vehicles, Limited, on the Great West- 
road, Brentford, and was formally opened by Lord 
Rochdale, Lord Lieutenant of Middlesex, on Tuesday, 
July 4, The new building, wnich is a handsome steel 
and brick structure, has been designed with a great 
deal of care to make it easily and efficiently utilisable 
for repair and maintenance work, and an organisation 
has been worked out which ensures that the defect 
is discovered directly after the vehicle is received, 
that it is rectified as speedily as possible, and that a 
record is made on the appropriate “ history card,” of 
which there is one for each vehicle. Copies of this 
card are sent to each service depot throughout the 
country, so that the manager is made conversant with 
the past of every vehicle which may pass through his 
hands. 

For the benefit of those attending the opening 
ceremony, the capabilities of the staff and equipment 
to carry out these tasks was illustrated by a series of 
demonstrations. To begin with, a vehicle was brought 
into the receiving bay, its engine dismantled, trans- 
ported to the fitters’ shops and taken down, each part 
being then laid out for examination. A rear axle 
was dismantled in the same way and cleaned in a 
degreasing plant, after which it was also taken apart 
for inspection. The method of rectifying faults in the 
fuel line was shown by taking down the injector pump 
and nozzles and testing them on an injector-pump and 
nozzle tester. Wheels were also taken off so that the 
brake drums could be skimmed and the liners replaced, 
and demonstrations were given of the various machine 
tools with which the Depot is generously equipped. 

The Depot will take the place of a smaller establish- 
ment in the centre of London and will, of course, remain 
open day and night, and the opportunity has been 
taken to open a showroom in the same building, the 
position on the Great West-road, both of the show 
room and the building itself, being considered of great 
stragetic value having regard to the importance of this 
road as a means of communication. 


CONTRACTS. 


Messes. Toe Westincuouse BRAKE AND SAXBY 
Sienat Company, Limrrep, 82, York-road, King’s Cross, 
London, N.1l, have received an order from Messrs 
Guy Motors, Limited, for 10 sets of air-brake equipment 
for trolley omnibuses for Rotherham Corporation. This 
follows an order for 12 seta of Westinghouse air brakes 
for the Guy trolley omnibuses, which are now being de 
livered to Derby Corporation. 


Messrs. Ruston ano Hornspy, Limrrep, Lincoln, 
have recently received an order for two crude-oil loco 
motives for the School of Military Engineers, Lisbon, 
Portugal. Other oversea orders recently completed 
include locomotives for New Zealand, Finland, Belgium, 


France, Singapore, Macedonia and Greenland. 
, - 
TENDERS. 
We have received from the Department of Overseas 


Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are given. Further details may be obtained on applica- 
tion to the Department, the reference number appended 
being quoted in all cases. 

Sheets, Plates and Bars..-The supply of galvanised. 
iron sheets, and mild-steel plates and flat bars. The 
Egyptian Ministry of Public Works, Cairo; August 5. 
(Ref. No. G.Y. 12,743.) 

Insulating Tape.—The supply of black adhesive insu- 
lating tape, § in. and } in. wide. The Post and Tele- 
graph Department, Melbourne, Australia; August 1. 
(Ref. No. A.Y. 11,868.) 


Oscillograph.— The supply of an oscillograph and other 


PERSONAL. 


Messrs. HorpeRN, Mason anp Epwarps, LIMITED, 
Vulean Works, Vesey-street, Birmingham, 4, announce 
their early removal to Woodlands Farm-road, Erdington, 
Birmingham, where they will occupy the large and 
modern new works which they have built to enable them 
better to cope with the steadily-increasing demands for 
their HME presses and sheet-metal working machinery, 
for which Messrs. Alfred Herbert, Limited, are the sole 
selling agents in this country. 

Messrs. Kirson Pump SaLes AND ENGINEERING 
Company, 25, Victoria-street, London, S.W.1, have taken 
over the sole distributing rights of Kitson rotary pumps 


formerly handled by Messrs. Bowmak and Company, 
Limited. 
Mr. J. A. Koynarrp and Captain W. H. Po.ues, 


M.C., have been appointed directors of Messrs. The 
Paterson Engineering Company, Limited, Windsor 
House, Kingsway, London, W.C.2. 

Tue SuBMARINE Stenat Company (Lonpon), Limrrep, 
9, Victoria-street, London, 8.W.1, have recently con- 
cluded an agreement with Messrs. INTERNATIONAL 
Marine Rapio Company, Limrrep, Connaught House, 
Aldwych, London, W.C.2, for mutual co-operation in 
with the supply of wireless equipment, 
signalling and Fathometer depth-sounding 
equipments to the British Mercantile Marine. The 
j} agreement does not involve an amalgamation of the 
companies, which will each retain its separate entity. 

Messrs. Ricwarpsons WestTcartTH-Brown Boveri, 
Limirep, Hartlepool Engine Works, Hartlepool, have 
appointed Mr. H. 8S. Lewts, of Birmingham, formerly 
Midlands representative of Messrs. Richardsons West- 
garth, to be sales manager, with headquarters at the 
London office of the company, 56, Victoria-street, London, 
S.W.1 

Srr Francis Goopenovucnu has been re-elected presi 
dent, and Mr. R. W. Ferauson chairman, of the Associa- 
tion for Education in Industry and Commerce, for the 


connection 
submarine 


ensuing year 

H.M. the King of Italy has been pleased to honour 
Sir Ropert A. Haprievp, Barr., F.R.S., by conferring 
upon him the decoration of Commendatore of the Order 
of the Crown of Italy, in recognition of his general 
scientific work. The Order was founded by Victor 
Emmanuel II, in 1868, to commemorate the annexation 
of Venetia 


Messrs. Estier Brotuers, Limrrep, South Molton- 
road, Victoria Docks, London, E.16, are the sole British 
licensees of Messrs. Irving Lronworks Company, Long 
Island City, N.Y., U.S.A., for Great Britain and the 
British Empire, for the manufacture of Irving open-mesh 
bridge decking. An _ illustrated description of this 











equipment incidental thereto for the investigation of 
transient phenomena occurring in a 50 cycle alternating 
current supply system. The Cape Town Electricity 
Department, South Africa; August 30. (Ref. No. 
A.Y. 11,869.) 


Water Supply Installations. 
lation of a motor pumping set, 


The supply and instal 
including water tower, 


pipes, and accessories. The Egyptian Ministry of the 
Interior, Cairo; August 15. (Ref. No. G.Y. 12,745.) | 
Iron Telegraph Wire.—The supply of 150 tons of iron | 


The | 


telegraph wire from 1-5 mm. to 4 mm. diameter. 
Turkish Department of Posts, Telegraphs and Telephones, 


| 

Istanbul; August 16. (Ref. No. G.Y. 12,748.) | 
i 

Tue British Exvecrraica, DeveLopmMent Associa- 
tTIon.—An extraordinary general meeting of the British 


Electrical Development Association will be held at the 
Savoy Hotel on Friday, July 21, at 3 p.m., when resolu- 
tions will be submitted in connection with the recon- 


stitution of the Association, the offices of which are at 
2, Savoy Hill, London, W.C.2, 


flooring material appeared on page 636 of our issue of 
June 9 last. 

Mr. WILLIAM § FRASER just been appointed 
managing director of Messrs. Johnson and Phillips, 
Limited, electrical engineers and cable makers, Charlton, 
London, 8.E.7, in succession to Mr. H. J. SHEPPARD, 
who is retiring from active management at the end of 
the present year after 45 years’ service with the company, 
for the last three of which he has acted in the capacity 
of managing director 

Mr. A. G. Foster, M.1.Mech.E., has been appointed 
general sales manager of Messrs. Kryn and Lahy (1928), 
Limited, Coborn Works, Letchworth, Herts. The 
appointment covers the whole of the sales activities in 
connection with castings, KL “ Stronger Steel,” 
the Campbell oil engine, the Coborn 3 h.p. petrol engine, 
lighting and pumping sets, and other specialities of the 
firm. 


has 


steel 


BOOKS RECEIVED. 

The Institution of Railway Signal Engineers. Proceed- 
ings: Session, 1932-1933. Part Il—-November, 1932, 
to January, 1933. With Library Catalogue, Index of 
Proceedings and List of Officers and Members. Reading : 
Joseph Hawkes, Branch of Greenslade and Company 
(Reading), Limited. [Price 7s. 6d. to non-members. ] 

Department of Scientific and Industrial Research. Summary 
of Progress of the Geological Survey of Great Britain and 
the Museum of Practical Geology for the Year 1932. 
Part I. London: His Majesty's Stationery Office. 
[Price 2s. net.] 

United States Department of Commerce. Bureau of Mines. 
Technical Paper 527. Compressibility and Bearing 
Strength of Coal in Place : Tests of Lateral Compression 
of Pittsburgh Coal Bed. By H. P. Greenwatp and 
others. [Price 5 cents.] Technical Paper 550. <A 
Study of Roof in Pennsylvania Mines Contiquous to the 
Monongahela River. By J. W. Pav and J. G. 
CALVERLEY. [Price 5 cents.| Technical Paper 552. 
Silicosis and Tuberculosis among Miners of the Tri- 


State District of Oklahoma, Kansas and Misscouri—lIl. 
For the Year ended June 30, 1929. By F. V. Mert- 
WETHER and others. [Price 5 cents.] I:22. Ore- 





Concentration Statistics in 1931. Metallurgical Results 
and Flotation Reagents. By T. H. Micier and R. L. 
Kipp. [Price 5 cents.] I: 23. Gold, Silver, Copper, 
Lead and Zine in Idaho and Washington in 1931. 
Mine Report. By C. N. Gerry and T. H. Mircer. 
[Price 5 cents.} 11:21. Barite and Barium Products 
in 1931. By R. M. Santmyers and B. H. Stopparp. 
[Price 5 cents.) I1:22. Stone in 1931. By A. T. 
Coons. [Price 5 cents.] Washington: Superintend- 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Prevention of Coal Breakage.—There has been much 
discussion lately concerning the prevention of breakage 
of coal in shipment, especially with regard to Welsh 
fuels, which, being more costly than other coals, 
are more seriously affected by the loss arising from 
breakage. Mr. Morgan Smith, a Barry foreman coal 
trimmer, gave a demonstration at Cardiff Chamber of 
Commerce with working models of his inventions for 
speedier shipment of coal without breakage. He showed 
models of various devices, including improved chute 
wings, a buffer protection and improved ship construc- 
tion. His chief exhibit was an anti-breakage coal loader 
in the form of three cylinders which telescope, forming 
a trunkway 11 ft. in length, extending to 32 ft., 6 ft. 
in diameter at the bottom, and 4 ft. 4 in. diameter at the 
top. The cylinders, which weigh about 2} tons, and 
could quite easily be handled by the existing hoist cranes, 
would, in use, be lowered under the chute to the bottom 
of the ship's hold when fully extended. The end of the 
chute would fit into the bellmouth of the cylinders, which 
would be filled with about 15 tons of coal. The cylinders 
would be raised a short distance from the bottom of the 
vessel and the coal would be allowed to pass out without 
breakage, the cylinders being raised as the coal was 
filled into the vessel. 


Steel Arches in Welsh Mines.—Mr. J. Macleod Carey, 
His Majesty’s Inspector of Mines for the Cardiff and 
Forest of Dean Division, in his report under the Coal 
Mines Act for.the year 1932, said the output of minerals 
in the district was 24,900,000 tons, a reduction of 
2,700,000 tons, all of which was coal, with the exception 
of 23,400 tons. The Division comprises the coalfields 
of East Glamorgan, Monmouthshire and the Forest of 
Dean. Much interest attached to the report by Mr. Carey 
that nearly 600 miles of underground roadways in his 
Division were supported by steel arches, while nearly 
300,000 steel props were in use at the working }faces. 
Mr. Carey emphasised the reduction in accidents result- 
ing from the use of steel arches and steel props. He 
urged the necessity for improving underground mining 
conditions, and expressed the view that it was desirable 
to reduce shot firing in mines, which was always dangerous 
where there was inflammable gas. He appreciated the 
high standard of efficiency of persons engaged in this 
dangerous work, which was one of constant anxiety to 
him. The numbers and varieties of pneumatic picks 
now available enabled managers to select machines that 
would meet the most severe conditions and every needed 
service. 

New Penarth Oil Depot.—Several months ago the oil 
tank depot established at Penarth Harbour, within the 
Customs Port of Cardiff, was extended by the establish- 
ment of a new depot by Messrs. Russian Oil Products, 
Limited, as a centre for distributing their products in 
the eastern part of South Wales. It is now announced 
that Messrs. Trinidad Leaseholds, Limited, have decided 
to make Penarth Harbour one of their six distributing 
centres for the kingdom, and they have leased a sub- 
stantial area from the Great Western Railway Company 
for establishing large storage tanks for their purposes. 
The new depot is expected to be completed before the 
end of September. The oil tankers go to a special wharf 
on the River Ely, and the oil is pumped from the vessels 
into the tanks by a special pipe line. 

Cardiff Aerodrome.—Cardiff City Treasurer, Mr. John 
Alleock, in a special report, stated that the expenditure 
upon the Cardiff Municipal Aerodrome had been 19,5791. 
for banks and land drainage, and 5,7011. for the 
hangar, the apron and additional drainage. A grant of 
8,8031. had been received from the Unemployment 
Grants Committee and 2,3101. was received from the 
revenue account, leaving 14,1671., which it was decided 
to repay over 15 years, without incurring a new loan. 


| 


sea 


Swansea Aerodrome.—Swansea Corporation Parlia- 
mentary Committee has decided to engage experts to 
survey the district and report upon the most suitable 
place for a municipal aerodrome at a fee of 3501. The 
cost of the aerodrome is anticipated to be between 
35,0001. and 40,0001. 

Electrical Installation for Swansea Civic Centre.—It 
was stated at the Swansea Corporation Parliamentary 
Committee meeting that the contractors for the new 
civic centre had accepted the tender of a London firm 
at 7,6231. for the electrical installation of the buildings. 
The tender was the lowest, and no Swansea firm had 
put in a tender. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


Trade.— Conditions the 
land pig-iron branch of trade continue slowly but 
steadily to improve. Supply is not over-plentiful. The 
restricted output does not fully satisfy current needs, 
and the accumulated stocks have declined to dimensions 
below which makers incline to the belief it is inadvisable 
to reduce them, so that production may be increased in 
the near future. Overseas sales are still possible only 
by accepting comparatively very low figures, but 
quotations for other business are quite firm. The half- 
crown advance in delivery prices to buyers in Scotland 
was not unexpected, and affords satisfaction to local 
consumers who have complained greatly of the com- 


The Cleveland Iron in Cleve- 





ent of Documents. 


Department of Scientific and Industrial Research. Fuel 
Research. Technical Paper No. 36. Pulverised Fuel— 
the “Grid” Burner. By T. F. Hurtey. London: 


[Price 6d. net.] | 


His Majesty's Stationery Office. 


parative cheapness of parcels sent. to customers beyond 
the Tweed. The delivery price oi No. 3 g.m.b. to firms 
in the Glasgow area is now 65s. 3d., and to buyers at 
Falkirk the figure is 62s. 3d. Recognised market rates 
for local use are ruled by No. 3 at 62s. 6d. For supply to 
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North Eastern customers beyond the Tees-side zone No. 3 
is 64s. 6d. No. 1 is at a premium of 2s. 6d.; and No. 4 
foundry, and No. 4 forge are both at 1s. discount. 

Hematite.—The limited make of East Coast hematite 
pig is still in excess of demand and manufacturers are 
encumbered with heavy accumulations at their yards. 
More iron is taken up for local purposes, and deliveries 
to Sheffield and to Wales are maintained, but little iron 
is going abroad, the comparative cheapness of Continental 
hematite still keeping products of this area out of foreign 
markets. Ordinary qualities keep at 59s. f.o.t. and 
f.o.b., and No. 1 grade of is 6d. above that figure. 


Foreign Ore.—Consumers of foreign ore have little 
occasion to buy, and merchants are disinclined to sell 
on the unremunerative terms obtainable, so that transac- 
tions are few and small. Best rubio remains at 15s. 3d. 
c.i.f. Tees. 

Blast-Furnace Coke.—Local consumers of Durham 
blast-furnace coke continue to use their own makes, of 
which there is considerable supply, but sellers report 
demand a little better, and adhere firmly to 15s. 6d. for 
good average qualities delivered here. 

Manufactured Iron and Steel.—Rather more encourag - 
ing accounts are given of one or two branches of finished 
iron and steel, and substantial sales of semi-finished 
material have been made. Producers of steel semis 
have quite good order books, and buyers are still in the 
market. Sheet makers are better employed than of late, 
and constructional steel manufacturers have a fair 
amount of work on hand. Producers of railway requi- 
sites would welcome opportunity to handle larger ton- 
nage. A few inquiries for shipbuilding material are 
reported, but anything like extensive purchasing does 
not seem likely. Quotations, all round, are steady. 


Common iron bars are 91. 15s.; best bars, 101. 5s. ; 
double best bars, 101. 15s.; treble best bars, 111. 5s. ; 


acking (parallel), 8/.; packing (tapered), 101.; steel 
Billets (soft), 5. 7s. 6d.; steel billets (medium), 61. 12s. 6d. ; 
steel billets (hard), 7/.2s.6d.; iron and steel rivets, 111. 5s.; 
steel ship plates, 8/. 15s. ; steel angles, 81. 7s. 6d.; steel 
joists, 8/1. 15s. Heavy sections of steel rails, 8/. 10s. for 
parcels of 500 tons and over, and 91. for smaller lots ; 
fish plates, 121. 10s. ; black sheets (No. 24 gauge), 101. for 
delivery to home customers, and 91. f.o.b. for shipment 
abroad ; and galvanised corrugated sheets (No. 24 gauge), 
121. 10s. for delivery to home customers, and 11/. f.o.b. 
for shipment overseas. 

Scrap.—Demand for several kinds of iron and steel 
scrap is increasing. Prices of borings, turnings, heavy 
cast-iron and machinery metal are unaltered, but up to 
37s. 6d. is now named for light cast-iron, and a rise of 
2s. 6d. in the quotation for heavy steel advances the 
figure to 42s. 6d. which is paid rather readily. 

Imports of Iron and Steel.—Statistics issued this week 
by the Tees Conservancy Commission of the imports of 
iron and steel to the Middlesbrough districts, give the 
total unloadings for June at 1,204 tons, as compared 
with 1,719 tons in May, and 11,325 tons in June last 
ear. Only 95 tons of pig-iron were unshipped at 
Middlesbrough last month, as against 430 tons in May 
and 504 tons in June last year. Semi-finished imports 
last month amounted to 610 tons; in May they were 
1,003 tons, and in June, 1932, they were 10,395 tons. 
Finished material unloaded last month amounted to 
499 tons, in May to 285 tons, and in June last year to 
426 tons. Total imports of iron and steel for the past 
eight months are returned at 10,599 tons, as compared 
with 101,480 tons for the same months a year ago, and 
47,944 tons for the eight months pre-war period ending 
June, 1914. 


Tees Iron and Steel Shipmente——Official returns reveal 
that aggregate shipments of iron and steel from Middles- 
brought fell from 43,329 tons in May, to 35,350 tons in 
June, the decline being entirely due to contraction of 
foreign trade in finished steel. There was a slight 
increase last month in clearances of pig-iron, both to 
coastwise and foreign destinations, and coastwise ship- 
ments of finished material were slightly in excess of the 
May figures. June loadings consisted of 11,810 tons of 
pig-iron, 2,382 tons of manufactured iron, and 21,158 
tons of steel. Scotland was, as usual, the largest buyer 
of pig-iron taking 4,109 tons, whilst Wales accepted 
2,070 tons, and Denmark, 1,260 tons. The Union of 
South Africa, with imports of 244 tons, was the chief pur- 
chaser of manufactured iron. The principal customers for 
steel were : Union of South Africa, 2,655 tons ; Finland, 
2,172 tons ; India, 1,977 tons ; and Argentine, 1,334 tons. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Sheffield Week.— Unqualified success has attended the 
first experimental Sheffield Week. Large numbers of 
visitors were present from many parts of the country, 
and from far overseas. Works tours totalled close on 
10,000. One of the leading organisers declared that 
never had so many people from all parts of the country 
and abroad visited local steel, engineering and related 
works, and seen what Sheffield stood for as a producing 
centre. He added: “It is impossible to gauge the 
ultimate effect of this tremendous advertisement.” 


Tron and Steel.—One of the most satisfactory features 
is the sustained improvement in heavy steel production. 
For the first time in at least four years, large batteries 
of open-hearth furnaces are working at 70 per cent. to 
75 per cent. of capacity, and are accounting for a very 
substantial output, which in turn is providing. greater 
activity at rolling mills, forges, press shops, and other 
intermediate departments. Encouraging reports are also 
received from bar and wire mills, which, with their 
continuous processes, have been freely inspected during 
Sheffield Week. To a minor extent this more hopeful 


tone is reflected in the market for raw and semi-finished 
materials. Heavier purchases are recorded in steel- 
making hematites, and iron and steel scrap. A larger 
weight of material is going to inland works under contract. 
Quotations remain steady, mainly at their recent levels. 
Sheffield’s latest new industry is the manufacture of 
barbed wire and wire netting, for which there is an 
expanding demand on home account, and a rising inquiry 
from overseas. One of the largest makers of steelworks 
machinery in South Yorkshire has obtained from Poland 
a contract for a 2,000-ton high-speed forging press. 
Sheffield Corporation has placed orders locally for 
omnibus bodies. Directional reflectors of stainless steel 
have been fitted to street lamps in Sheffield. The 
building trade boom is creating a lot of work locally, 
notably in the provision of stove grates, various kinds 
of light castings, steel window frames, and general iron- 
mongery. 

South Yorkshire Coal Trade.—Conditions generally are 
steady, with few outstandi features. House-coal 
purchases are at the low level that is usual at this time 
of the year. Current needs are small, and despite 
special offers, the public are apparently taking little 
interest in forward bookings. ousecoal supplies of all 
descriptions are more than ample to meet requirements. 
Industrial fuel is a shade firmer, mainly on account of 
increased consumption in the heavy iron and steel 
trades. There is also a tendency for export business to 
expand. There have been complaints of short supplies 
in best smalls. Coking qualities are attracting inc 
attention. Weakness is the outstanding feature of the 
coke market. Business in furnace and foundry sorts is 
dull, and there are few inquiries circulating for gas coke. 
Quotations are: Best branch handpicked, 25s. 6d. to 
26s. 6d.; Derbyshire best house, 20s. 6d. to 22s. 6d. ; 
Derbyshire best brights, 16s. 6d. to 18s. 6d.; screened 
nuts, 16s. 6d. to 17s.; Yorkshire hards, 16s. to 17s. ; 
Derbyshire hards, 16s. to 17s.; rough slacks, 8s. to 9s. ; 
nutty slacks, 7s. to 8s. 6d.; smalls, 5s. to 6s. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Outlook.—New business in most sections of 
the North-Western iron and steel and allied trades is on 
a very restricted scale, and further contraction, rather 
than improvement, is anticipated in the next few weeks 
as a result of seasonal influences. New orders for 
foundry iron are extremely scarce, and smaller quan- 
tities than of late are going into consumption at the 
moment. This is attributable in the main to a renewed 
period of slackness in the jobbing foundries, and the 
continued depression in textile-machinery manufacturin 
circles, while, of late weeks, the hitherto steady Guneal 
from the electrical-equipment manufacturing section, 
which had been fairly constant for a considerable time, 
has .also fallen off. Only the light-casting branch, at 
present, is able to report anything approaching mode- 
rately good business. Conditions are a shade easier 
in steel sections, although buying is still very quiet. The 
feature of the week is the sharp advance in price asked 
by certain re-rollers for Lancashire small bars. Up to 
7l. 2s. 6d. per ton is being quoted in a number of cases. 
In other branches of the steel trade rates remain un- 
changed. Manufacturers of iron and steel forgings 
report poor inquiry and few actual orders. Special alloy 
steels are also in poor demand. 


Recent Orders.—The release of a few orders by public 
authorities is providing a limited amount of work for 
structural engineers, Messrs. Edward Wood and Company, 
Limited, Ocean Ironworks, Trafford-park, having 
secured the contract for the supply of materials for a 
new school at Wythenshawe for the Manchester Educa- 
tion Committee, who have also given an order to Messrs. 
C. C. Dunkerley and Company, Limited, of Manchester, 
for steelwork for extensions to the Chorlton-park Munici- 

al School. Messrs. James E. Norris and Company, 
imited, Chequerbent, near Bolton, Lancs., are pro- 
viding steelwork for garage alterations for the Man- 
chester Cleansing Committee, and Messrs. William Knott 
and Son, Limited, Manchester, Messrs. Condor Iron- 
works, Limited, Oldham, and Messrs. W. jE. Cary, 
Limited, Manchester, are to supply iron castings re- 
quired by the Manchester Electricity Department. At 
Wakefield, Messrs. Charles Roberts and Company, 
Limited, are engaging additional employees to cope with 
their portion of an order recently placed by the Great 
Western Railway Company for 1,000 twenty-ton all- 
steel wagons for coal transport. The Brazilian Minister 
of Public Works, it is stated, has recommended the 
acceptance of the tender of Messrs. The Metropolitan- 
Vickers Electrical Company, Limited, Old Trafford, 


Manchester, for the electrification of the Central of 
Brazil Railway. The contract figure is re to be 
in the vicinity of 3,000,0001. Machine-tool manu- 


facturers are hopeful of securing further Russian orders 
following the decision to lift the embargo, though in some 
quarters a fear is expressed that before normal trading 
is resumed, Continental rivals may have been allotted 
several important contracts known to be on the point of 
release. 

New Factories and Works.—Although Lancashire and 
Yorkshire are suffering acutely from the prevailing 
industrial depression, it is pase ye = to note, from 
Board of Trade returns just issued, that 151 new factories 
were opened in the two counties in 1932, and 47 factory 
extensions were undertaken. In Lancashire, 134 factories 
and extensions provided work for 9,300 people. Deve 
lopments continue in the Trafford-park area, where 
Messrs. Trussed Concrete Steel Company, Limited, have 
taken an additional site adjoining the Bridgewater 
Canal for the manufacture of their pre-cast concrete 








products. 





NOTICE OF MEETING. 


Socrery oF Cuemicat Inpustry.—Summer Meeting, 


Newcastle-upon-Tyne. Monday, July 10, to Friday. 
July 14, Armstrong College, Newcastle-upon-Tyne. 
rmstrong 


Monday, July 10, 7.30 p.m., King’s Hall, 
College. Informal Reception. Tuesday, July 11, 10.45 
a.m., King’s Hall, Armstrong College. Annual General 
Meeting. Presidential Address, ‘‘ The Industrial Use 
of Textiles,” by Dr. R. H. Pickard. 2.30 p.m., Armstrong 
College. Chemical Engineering Group : (1) ‘* The Appli- 
cation to the Battersea Power Station of Researches into 
the Elimination of Noxious Constituents from Flue Gases 
and the Treatment of Resulting Effluents,” by Dr. 8. L. 
Pearce. (2) “The Fading of Dyed Fabrics under the 
Influence of Sulphur Gases in the Atmosphere,” by 
Mr. A. T. King. 8 p.m., Laing Art Gallery, New Bridge- 
street. Civic Reception. Wednesday, July 12, 9.30 
a.m., Armstrong College. Plastic Group: “ Plastic 
Masses, their Physical apestanne and Applications," 
by Prof. B. Rassow. 11.15 a.m., King’s Hall, Armstrong 
College. “‘‘ Forty Years of Combustion Research,” by 
Prof. W. A. Bone. 7.30 p.m., New Assembly Rooms, 
Barras Bridge. Annual Dinner. Thursday, July 13, 
10 a.m., Armstrong College. Food Group: General 
Discussion on “ How Science can Help the Nation to 
Produce More of its Own Food.’ 7.30 p.m., King’s Hall, 
Armstrong College. Reception and Exhibition Illus- 
trating Research and Local Industry. Various Visits 
to Works throughout the Meeting. 


NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel Trade.—With the near approach of the 
holidays there is alittle more business at the Scottish steel 
works and a better demand is being experienced all 
round. During the past week or two, the rolling mills 
have been kept running with more regularity, and as the 
tonnages have been on a slightly increasing scale, it would 
seem as if the industry was improving. The home 
trade has been the main source of recent orders, but 
bookings for overseas have also shown some improve- 
ment. In the black-steel sheet trade the improved tone 
continues and the lighter gauges are meeting with quite 
a fair demand, while the producers of the heavier gauges 
are exceptionally well off for orders at the moment. 
The weakest spot in the sheet trade just now is galvanised 
sorts, which are very dull. Prices are firm and are 
as follows :—Boiler plates, 91. per ton; ship plates, 
81. 15s. per ton ; sections, 81. 7s. 6d. per ton ; black-steel 
sheets, } in., 81. r ton; and galvanised corrugated 
sheets (No. 24 gauge), 12/. 10s. per ton (minimum for 
4-ton lots) all delivered at Glasgow stations. 


Malleable-Iron Trade.—In the malleable-iron trade of 
the West of Scotland the conditions are, if anything, a 
shade better and a few more orders have been placed 
recently. The improvement in a has come from 
home consumers mostly, and although the tonnages 
are not very heavy the general outlook shows signs of 
improving. The re-rollers of steel bars have also been get- 
ting rather more business lately, but the heavy stocks of 
Belgian bars held in this country are somewhat against 
any immediate forward step of the local makers. The 
advance in price now demanded by Continental producers 
is all to the benefit of the home re-rollers, who may reason- 
ably expect to be much busier in the near future. The 
following are the current quotations :—Crown bars, 
91. 15s. per ton for home delivery, and 91. 5s. per ton for 
export ; and re-rolled steel bars, 7/. 5s. per ton for home 
delivery, and 6l. 10s. per ton for export. 


Scottish Pig-lron Trade.—No improvement can yet 
be reported in the Scottish pig-iron trade and the current 
demand is on very moderate lines Good stocks are 
held of all qualities and prompt delivery can be given. 
To-day’s market prices are as follows :—Hematite, 66s. 

r ton, delivered at the steel works; foundry iron, 

0. 1, 678. 6d. per ton, and No. 3, 65s. per ton, both on 
trucks at makers’ yards. 


Scottish Shipbwilding.—While conditions in the 
Scottish shipbuilding industry show little change, em- 
ployment overall is much better, and the outlook tends to 
improve as several firm inquiries for new tonnage are 
now in the market. There is nevertheless a dearth of 
inquiry for cargo vessels of large tonnage During the 
past month no new contracts were reported by Clyde 
builders, but the Caledon Shipbuilding and Engineering 
Company, Limited, Dundee, secured an order for a 

nger and cargo vessel for the Dundee, Perth, and 
mdon Shipping Company, Limited. The engines for 
this vessel will be built by Messrs. Alex. Stephen and 
Sons, Limited, Linthouse The output of new tonnage 
in the month of June was very poor and consisted of one 
Clyde vessel of 1,000 tons, one Forth vessel of 1,061 tons, 
and one Dee (Aberdeen) vessel of 150 tons, a total of 
3 vessels with an aggregate of 2,211 tons. The following 
are the Scottish figures for the past six months : 


Vessels. Tons. 

The Clyde ‘ ‘ seg 8 13,240 
The Forth ae ad - 4 3,039 
The Tay wes te see 1 2,225 
The Dee and Moray Firth sie 2 362 
15 18,866 


The Clyde figure of 13,240 tons is one of the lowest 
totals on record for the first six months of the year, and 
is only slightly more than a third of the output for the 
first six months of last year, which was 37,245 tons. 
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TRADE CONDITIONS IN THE 
UNITED STATES. 


AT a time when the entire world is beset with 
difficulties in maintaining international trade, and 
representatives of all nations have gathered together 
in London to try to find the means of ameliorating 
the present conditions, a more-than-usual interest 
attaches to the economic and industrial state of the 
various separate countries, and in particular in 
relation to those of which the normal trade is con- 
ducted on so large a scale that their activities 
become a major factor in the affairs of the rest. 
The United States of America is a good example. 
In bygone days that country showed considerable 
reluctance to participate in many international 
schemes, fearing lest they might be drawn into the 
whirlpools of European politics, which, it was 
imagined, could only result to their disadvantage. 
Since the conclusion of hostilities the New World 
has played a large part in the discussions on the 
armament expenditures of the great Powers, with 
a view to reduction by mutual agreement, and 
now American representatives have taken part in a 
World Economic Conference, presumably prepared to 
play their part, with the rest, in formulating agree- 
ments designed to ensure advantage to all. Before 
discussing the condition of industry and commerce 
in the United States, which must have a large 
influence in any decision to collaborate with 
other nations, it may be useful to consider what that 
action means. Formerly many countries that were 
largely concerned in international trade, and par- 
ticularly the United States of America, tried to 
maintain themselves in “splendid isolation,” 
protecting their home markets against the intrusions 
of others by the imposition of high tariffs, and 
trusting to all sorts of expedients to find markets 
overseas for their surplus production. Trading at 
the present time is so difficult, due to the inabilities 
of the various markets to absorb anything like the 
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means must be found to meet the situation. This 
is one of the reasons why the Conference is being 
held. It indicates an acknowledgment of a general 
belief that only by mutual agreements between all 
the trading nations can prosperity be restored. 
The holding of the Ottawa Conference showed one 
of the roads to prosperity, by mutual action amongst 
the British Commonwealth of Nations. The work 
then done is bringing its reward. A world con- 
ference was a natural sequel, and its deliberations, 
complicated by exaggerated prejudices of individual 
national aspirations, and not, as we write, promising 
very much, are still sympathetically being closely 
followed in every land. 

The conditions prevailing in America can well 
be seen from the study of a recently published report 
of the Department of Overseas Trade, on Economic 
and Trade Conditions in the United States of America, 
February, 1933. This masterly exposition was 
prepared by Mr. H. 0. Chalkley, the commercial 
counsellor to H.M. Embassy at Washington, and 
published by the Stationery Office at a price of 4s. 
net. Some of Mr. Chalkley’s figures may possibly 
be modified by action taken by President Roosevelt 
in recent weeks, but the general account of the 
state of affairs which he gives is of more than 
passing interest. The estimate given of the total 
number of completely unemployed in the United 
States showed that it reached over 11,500,000 in 
November, 1932. Since then it has consideraby 
exceeded that figure. Agriculture has suffered 
through the inability to sell its produce at prices to 
cover the costs of production ; industry, restricted 
to far below its normal capacity, is unable to show 
anything but a loss; and the railways are hard 
pressed to meet their working expenses. Commer- 
cial failures created new records, which resulted in 
the enactment of a Bankruptcy Amendment Bill, 
providing for petitions, by either creditors or 
debtors, to the courts asking for readjustment of 
indebtedness, through compositions, extensions of 
time for payments or capital reorganisations, with- 
out the process of ordinary bankruptcy proceedings. 
The banking system of the United States has failed 
to meet the emergency, and losses and distress were 
greatly augmented by its wholly inadequate organi- 
sation. Ina message to Congress in 1932, President 
Hoover stated that “this failure to function is 
unnecessary, and is the fault of our particular 
system, which is plainly indicated by the fact that 
in Great Britain, where the economic mechanism 
has suffered far greater shocks than our own, there 
has not been a single bank failure during the 
depression.” Currency holding developed as a 
consequence of bank failures during the worst 
period, and was itself an element of great insecurity. 
From June 1, 1930, until the end of 1932, no fewer 
than 4,665 banks failed. These had deposits 
amounting to the equivalent of nearly 800,000,000/, 
Last year the Reconstruction Finance Corporation 
was established to afford assistance to the banks, 
and an Act was passed broadening the eligibility 
provisions of the Federal Reserve Act respecting 
discountable assets of member banks. These two 
measures were but actions in the nature of relief 
rather than remedies, and the basic reform of the 
entire banking structure is one of the most urgent 
necessities. 

One feature of American foreign trade has never 
varied: the exports have always exceeded the 
imports. This was so to a normal and moderate 
extent during the period 1900 to 1914, when the 
United States was a debtor country. It grew to an 
abnormal condition in the War period, during the 
process of evolution of the United States into a 
major creditor. Later, the records showed that 
the imports were gradually approaching the exports, 
but they have never yet overtaken them, and thus 
reached a normal adjustment to the new debtor- 
creditor relationship. This was due to the combina- 
tion of expanding exports and an increasingly severe 
tariff against imports. Lavish loans and invest- 
ments abroad, enormous expenditure by tourists in 
foreign countries, and the importation of gold all 
contributed to redress the balance. With the cessa- 
tion of foreign loans and credits, the diminution of 
tourist expenditure, the approaching exhaustion of 
gold in most debtor countries, and the restriction 
of invisible imports from the services of foreign 





quantity of goods that they did formerly, that new 
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shipping, the inexorable economic truth that a creditor 
country must have an aggregate unfavourable 
balance of trade, or fail to receive payment, is 
exemplified in the recent experiences of the United 
States. The reduced purchasing powers of the 
American public will further restrict imports of 
foreign goods, even if tariff measures are not enforced 
to prevent their entry. It is unavoidable, because 
of limited possibilities of purchase, combined with 
higher tariffs, quotas and exchange controls existing 
in the outside markets, that the United States 
exports must recede still further, and will be limited 
solely to the essential products of their agriculture 
and industry. A “Buy American” campaign, 
under the sponsorship of the popular Press, is being 
pursued with new vigour. Foreign goods are 
excluded from all public contracts. The artificial 
price-raising of agricultural products and extensions 
of the excise sales tax will probably be accompanied 
by corresponding import surtaxes on similar com- 
modities and substitutes. Demands are even now 
being made for still higher protection against many 
classes of goods that are products of countries with 
depreciated currencies. Arguments of the inevita- 
bility of an excess of imports, to enable a creditor 
country to receive payment and yet to continue to 
export, are seemingly of little avail with the advo- 
cates of such measures. In the absence of a for- 
tuitous rise in prices, due to crop failures, warfare, 
or recovery independent of any action taken by the 
United States, the only domestic adjustment pos- 
sible is to deflate costs, and particularly the 
indebtedness of agriculture and industry, to a new 
level of prices, the elimination of exportable excess, 
restriction of industrial output, and the acceptance 
of a lower standard of living. The alternative course 
lies in the export trade, by the United States taking 
an effective part in re-creating consumption and 
demand abroad, by working for a return of credit, 
confidence and purchasing power, through action 
on war debts, the resumption of lending abroad, 
the restriction of tariffs, as a condition of similar 
action by the other countries, and the acceptance of 
an unfavourable balance of trade as the inevitable 
position of a receiving creditor country. 

The change in the rise and fall of the United 
States export trade since 1900 was accompanied by 
a change in the nature of the trade. Whereas in 
the years 1900-1905 some 76 per cent. of the exports 
consisted of raw materials, foodstuffs and semi- 
manufactured articles, with only 24 per cent. of 
finished manufactures, yet by the year 1929 the two 
groups of exports were approximately equal in 
value. The returns for 1932 showed a very sharp 
reversal of this, due to two reasons. When the 
purchasing power of the export markets is reduced 
to a minimum, the limitation applies much more 
severely to manufactured goods than to food and 
raw materials—firstly, because of their relative 
indispensability, and secondly, because American 
industry is much more resistant to price reductions 
imposed by buyers abroad than is American agricul- 
ture. The markets can still buy cotton, wheat and 
tobacco with heavy price reductions, but can 
dispense with motor-cars and agricultural and 
industrial machinery, when their drop in prices still 
leaves them relatively dear. Some idea of the falls 
in the exportation of machinery can be obtained 
by comparison of the figures for 1929 and 1932. 
Taking the unit as 1,000,000 dols., the total trade in 
machinery fell from 613 to 132 in this period. 
Electrical equipment showed a drop from 130 to 43, 
industrial machinery from 265 to 59, and agricul- 
tural machinery from 141 to 11. In the classifica- 
tion of industrial machinery, metal-working machines 
showed a record total of exports in 1931, owing to 
large orders from Russia. Normally this group, 
with oil-well and refinery equipment, machinery for 
mining and quarrying, conveying plant and internal- 
combustion engines, forms the principal items in the 
classification. Shoe machinery, plant for sugar, 
paper and pulp mills, refrigerators and air com- 
pressors, are other important varieties of plant 
supplied overseas by the United States. Canada is 
normally the biggest market for American electrical 
equipment, but the large sales to Russia in 1931 
changed the position. The heaviest declines in the 
returns for agricultural machinery were found with 
tractors, harvesters and binders, mowing machines, 
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and ploughs. As in every other case, the trade 
was helped two years ago by purchases for Russia, 
but orders are not now forthcoming from that 
region. In 1929 no less than 52 per cent. of all the 
motor-cars sold outside the United States and 
Canada were of American origin. By 1931 this 
figure had fallen to 32 per cent., and calculation 
places the cars of American manufacture sold 
during 1932, outside the United States and Canada, 
at only 18 per cent. The change has awakened 
concern by those having automobile interests, and 
they have been conspicuous amongst the leaders of 
American industry in advocating a more moderate 
tariff policy and a revision of inter-governmental 
debts. Similar stories of fallen returns, to those 
already given, apply to iron and steel manufactures. 
By 1932 the returns for semi-manufactured steel 
had dropped to one-seventh of their value in 1929. 
The same period witnessed a fall to less than one- 
sixth in steel mill products and to one-quarter in 
what are termed, in official phraseology, advanced 
manufactures. 

The United States is the world’s largest importing 
nation after the United Kingdom, and the position 
has remained unaffected by the heavy decline in 
the world import trade and the change in currency 
values. As always, the largest item in United 
States importation is raw silk, which causes the 
market to be of preponderating economic importance 
to Japan, followed by coffee, which has the same 
effect upon Brazil. Newsprint and wood-pulp are 
of great significance to Canada, while sugar links the 
economic welfare of Cuba to the United States. 
Despite the tariff and severe domestic competition 
in most classes of manufactured goods, the United 
States is still the largest foreign customer of the 
United Kingdom. The principal commodities taken 
are furs, manufactures of flax, hemp and ramie, tea, 
tin, crude rubber, wool and mohair fabrics, leather, 
and cotton cloth. Imports from the United King- 
dom are now limited severely by the combined 
effect of the depression and tariffs, which have 
offset in a large measure the ability to quote com- 
petitive prices owing to the exchange. There are 
great advantages to be found in the market despite 
the tariff, because there is an absence of the risk of 
onerous terms of long credit associated with trading 
in some other countries. 


ELECTRICITY SUPPLY AND FUEL 
CONSUMPTION. 

THE analyses and summaries of the returns of 
the electricity generated at and fuel consumed in, 
the power stations of Great Britain during 1932, 
which have now been issued by the Electricity Com- 
missioners,* follow familiar form and indicate that 
good progress is being made in the closing down 
of the smaller and less efficient plants. Returns 
were received in respect of 521 stations, as com- 
pared with 538 in 1931, but actually 37 stations 
were permanently closed, the difference being 
accounted for by four new stations being put into 
commission and by sixteen other stations being 
included for the first time. The steam stations, 
which comprised practically all those of the largest 
output, numbered 287, or 13 less than in the 
previous year; the amount of electricity generated 
in this way increasing from 12,144,907,009 kWh to 
13,037,808,998 kWh and the coal consumption from 
9,878,964 tons to 10,133,363 tons. On the other 
hand, it is interesting to learn that the number of 
oil engine stations increased from 162 to 166 during 
the same period, though the electricity generated 
by this means fell from 88,651,970 kWh to 83,651,658 
kWh and the fuel consumption from 38,481 tons to 
33,020 tons. This may indicate that the demand 
for electricity in sparsely inhabited districts is out- 
stripping the constructional work necessary to 
provide it from a central source, though it is more 
likely to be due to the inclusion of the “non- 
statutory’ stations, of which mention has just 
been made. The number of gas producer stations 
decreased from 31 to 25, and their output from 
11,385,912 kWh to 8,068,997 kWh, the corre- 
sponding fuel consumption falling from 9,690 tons 





* Generation of Electricity in Great Britain: Return 
of Fuel Consumption and Units Generated. London: 
H.M. Stationery Office. [Price ls. 6d. net.) 





to 7,911 tons. The number of water-power stations 
increased from 50 to 53, though their output fell 
from 415,808,420 kWh to 354,062,500 kWh. Taking 
the stations as a whole, the electricity generated 
amounted to 13,655,645,485 kWh, compared with 
12,812,700,970 kWh in 1931, an increase of 6-58 
per cent., while the fuel consumption rose from 
9,927,135 tons to 10,174,294 tons, an increase of 
2-49 per cent. 

Though caution must be exercised in making 
deductions, these figures provide some indication 
that the state of industry is slowly improving 
especially as in only one area, North Scotland, was 
the output actually less in 1932 than in 1931. 

Even this may be explained by the opening of 
new water-power stations in the latter of these 
years and the consequent abnormal increase in 
output. As in 1931, the district showing the 
highest degree of electrification was South-East 
England, where the electricity generated in 116 
stations increased from 4,526,931,791 kWh to 
4,893,641,803 kWh, or by 8-1 per cent. In South 
Scotland, however, the increase was 16-21 per 
cent., and in Central England and East England, 
12-6 and 12-57 per cent. respectively. In Central 
Scotland the output increased from 955,554,522 
kWh to 973,156,725 kWh, an increase 1-84 per 
cent., and though this does not counteract the 
fall of 9-01 per cent. which had to be recorded 
in 1931, it is satisfactory to note that the down- 
ward movement has at least been reversed. In 
North-East England, where the conditions were, 
of course, still depressed, the output only increased 
from 941,842,876 kWh to 943,827,089 kWh, or by 
0-21 per cent. In 1931 this area suffered a decrease 
of 7-62 per cent. The trade barometer provided 
by electricity consumption therefore shows that 
an improvement in our heavy industries is still to 
seek, and that such advance as has taken place 
has occurred in the lighter trades and, above all, 
is due to the increasing use that is being made of 
electricity for domestic purposes. 

The figures for fuel consumption still exhibit a 
downward tendency, which proves that on the techni- 
cal side, satisfactory progress continues to be made, 
and reflects the greatest credit on those responsible 
for the operation of the various plants. In fact, 
the economy that has been achieved in a compara- 
tively short period of years is little short of amazing. 
The average coal consumption in the steam-driven 
stations fell from 1-9 Ib. per kilowatt-hour in 1930 
to 1-82 Ib. in 1931, and to 1-74 Ib. in 1932, the 
improvement in many of the stations being much 
greater than these figures show. And it is, of 
course, from the most economical stations that, 
as a general rule, the output is greatest. In 1932 
there was, as in the previous year, a partial excep- 
tion to this rule, in that the most economical plant 
was the Portishead station of the Bristol Corpora- 
tion, with an average fuel consumption of only 
1-15 lb. per kilowatt-hour generated, and the 
comparatively low output of 135,876,857 kWh. 
This figure is a noticeable improvement on that of 
1-2 lb. obtained at Kearsley in 1931, though the 
latter station reached 1-17 Ib. in 1930. At the 
following stations, the consumption was also equal 
to or less than 1-5 Ib. per kilowatt-hour : Brighton, 
Barking (County of London Electric Supply Com- 
pany), Croydon, Spondon (Derbyshire and Notting- 
hamshire Electric Power Company), Kearsley and 
Padiham (Lancashire Electric Power Company), 
Kirkstall (Leeds Corporation), Clarence Dock 
(Liverpool Corporation), Llanelly, Lots-road (Lon- 
don Electric Railway Company), Deptford West and 
Willesden (London Power Company), Maidstone, 
Barton (Manchester Corporation), Neasden (Metro- 
politan Railway), North Tees (North Eastern 
Electric Supply Company), Brimsdown B (North 
Metropolitan Electric Power Supply Company), 
Chadderton (Oldham Corporation), Bonnybridge 
(Scottish Central Electric Power Company), Upper 
Boat (South Wales Electric Power Distribution 
Company), Southampton and Ferrybridge (York- 
shire Electric Power Company). These 23 stations 
compare with a similar list of 17 in 1931, 
the newcomers being Brighton, Croydon, Kirk- 
stall, Llanelly, Lots-road, Willesden, Neasden, 
Brimsdown, Bonnybridge and Southampton, while 
Hams Hall (Birmingham Corporation), Lister 
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Drive No. 3 (Liverpool Corporation) Deptford East 
(London Power Company), and Thorpe Hamlet 
(Norwich Corporation) drop out, owing to a slight 
increase in their fuel consumption. At 87 other 
stations the consumption was equal to, or less than 
2 Ib. per kilowatt-hour, compared with 84 in 1931, 
though this distinction is, of course, quite arbitrary, 
and a number of other stations only exceed the 
figure we have chosen by a small fraction. At 21 
stations, 5 Ib. or more of fuel were consumed per 
kilowatt-hour generated, the highest figure being 
17-35 Ib. Though this latter figure is distinctly 
poorer than the worst figure for 1931, it may be 
ascribed to the conditions under which the particular 
plant was worked, and the number of stations falling 
into this category is four less than during the 
previous period, showing that improvement is also 
taking place at this end of the scale. It may be 
added that 99 oil engine stations are recorded as 
consuming | Ib., or less, per kilowatt-hour generated, 
compared with 82 in 1931 and 80 in 1930, the most 
economical being the St. Martin’s-lane station of the 
Charing Cross Electricity Supply Company, with a 
consumption of 0-58 lb. per kilowatt-hour, or the 
same as that of the best station—Buxton—in the 
previous return. Of the total electricity generated, 
95-5 per cent. was generated by steam, compared 
with 94-81 per cent. in 1931. The percentage 
generated by water power was 2-59 per cent., 
compared with 3-35 per cent. in the previous year 
and 0-41 per cent. was obtained from refuse, com- 
pared with 0-18 per cent. The other methods of 
generation showed a slight falling off. 

As regards thermal efficiency, the best result 

for a steam station was obtained by the Clarence 
Dock station of the Liverpool Corporation with 
the remarkably high figure of 24-72 per cent., 
closely followed by Deptford West with 24-55 per 
cent., both figures being an improvement on the 
best figure of 24-02 per cent., which was reached 
by the latter station in 1931, and was also attained 
by Kirkstall (Leeds Corporation) in 1932. Other 
stations, where a figure of 20 per cent. was exceeded, 
were Hams Hall (Birmingham Corporation), Brigh- 
ton, Portishead (Bristol Corporation), Barking 
(County of London Electric Supply Company), 
Kearsley (Lancashire Electric Power Company), 
Lots Road (London Electric Railway), Deptford 
East and Willesden (London Power Company), 
Barton (Manchester Corporation), North Tees 
(North-Eastern Electric Supply Company), Brims- 
down B (North Metropolitan § Electric Power 
Company), Chadderton (Oldham Corporation), 
Bonnybridge (Scottish Central Electric Power 
Company) Hartshead (Stalybridge, Hyde, Mossley 
and Dukinfield Tramways and Electricity Board), 
and Ferrybridge and Thornhill (Yorkshire Electric 
Power Company). This list of nineteen stations 
compares with eighteen in 1931, with similar 
figures. Actually, the highest figure for thermal 
efficiencies was obtained by the oil engine station 
of the Buxton Corporation with 30-64 per cent. 
this figure being, however, lower than the 31-8 per 
cent. reached by the same station in 1931. 

A study of the figures we have summarised 
clearly indicates that the generation of electricity 
is now being conducted both economically and 
efficiently in most parts of the country. The 
position in some stations is, in fact, such that little 
further advance can be expected, and improvement 
in future will, therefore, be obtained by the replace- 
ment of plant, which cannot attain to the average, 
by newer equipment, in which the latest refinements 
in design have been embodied. That this will lead 
to figures much better than those attained in the 
best stations is hardly likely, but it will, at least, 
reduce the gap which now exists between them and 
those where the operation is not so efficient. When 
that is done, the position of generation in this 
country will be highly satisfactory. 


INSTITUTION OF ELECTRICAL ENGINEERS.—The Council 
of the Institution of Electrical Engineers has awarded 
a number of premiums for Students’ papers for the 
1932-33 session. Premiums of the value of 10l. have 
been gained by Messrs. C. J. W. Hill and H. Page, 
Mr. H. Rissik and Mr. H. M. Turner. Premiums of 
the value of 5l. have been awarded to Messrs. H. W. 

, S. Farrer, W. L. M. French, P. F. Gunning, 


N. Herwald, E. C. Rippon, P. J. Shipton, A. W. Weir, 


NOTES. 
British RELATIONS WITH RusslIa. 


We suggested in our issue of June 16 that the 
possibility of useful practical measures emerging from 
the deliberations of the World Economic Conference 
probably depended more on private meetings and 
consultations, than on the plenary sessions, and 
instanced the situation existing between Russia and 
this country as an example in which such meetings 
might lead to an improvement. There has been 
no great time to wait for definite results in this 
particular field, and it is clear that the opportunities 
for consultation presented by the Conference have 
directly led to the release of Mr. Thornton and 
Mr. Macdonald, the two Metropolitan-Vickers engi- 
neers who were imprisoned as a result of the recent 
trial. The first reaction to this event must take 
the form of congratulations to these victims and 
to their Company. Nothing which took place 
during the trial, and nothing which has been 
published since, has shaken in any way the common 
conviction in this country that the whole of the 
proceedings were staged entirely for domestic 
reasons, and the outcome of the matter suggests 
that the choice of the particular group of men who 
were attacked was, even from their own point of 
view, a grave error on the part of the Soviet 
authorities. This was probably partly due to 
action by an administrative department without 
proper consultation with other departments which 
might be affected. This type of water-tight activity 
is not exclusively evident in Russia; it may be 
met at home. Apart from this aspect of the matter, 
it was probably not expected by the Russian 
authorities that the action of the British Govern- 
ment would be so prompt and drastic, nor that 
their original conditions would be so firmly main- 
tained. Although personal discussion has shown 
a way out of the impasse, the fact that the condition 
originally imposed has not been departed from 
should clear the air for the future and greatly 
facilitate the work of other British engineers in 
Russia. Although Russia has bought very large 
quantities of engineering material from this and 
other countries during recent years, it is well known 
that of late her orders have decreased very materi- 
ally and it would not appear that the new condition 
which has been created is likely to lead to heavy 
orders in the immediate future. It will, however, 
greatly facilitate the work of firms which are now 
executing contracts in the country, while it may be 
hoped that the new trade agreement which is to 
be negotiated will ensure that the proportion of the 
orders placed by the Soviet in Great Britain may 
bear a closer relation than in the past to the per- 
centage of her export trade which is done with this 
country. Above all, the termination of the dispute 
is to be welcomed as at least one positive contri- 
bution towards freeing the trade of the world from 
the political shackles in which it is now being 
throttled. 


THE Lonpon PASSENGER TRANSPORT BOARD. 


On Saturday last, July 1, the London Passenger 
Transport Board, whose constitution we gave in a 
recent issue, came into being and began its great 
task of providing an adequate and properly co- 
ordinated system of passenger transport in an area, 
which is swept out by a radius with its centre at 
Charing Cross and with a length of roughly 30 miles. 
With truly British inconsequence this sphere of 
influence does not exactly coincide with the London 
Traffic Area sometimes overlapping and being some- 
times within the boundaries of the latter. Whether 
this will lead to trouble or not time alone can show, 
but on the face of it the difference seems unnecessary. 
Until the end of last month the needs of passenger 
transport within this area were met, in addition to 
the facilities provided by the four trunk railway 
companies, by eighty-nine transport and ancillary 
undertakings with a total capital of about 
120,000,000/. These undertakings, which included 
five railways, fourteen tramways, sixty-two omnibus 
companies, four coach and four subsidiary con- 
cerns, have now been transferred to the Board, 
which thus becomes the largest urban passenger 
transport undertaking in the world. It will be 


which in 1932 ran 485,000,000 car miles and carried 
3,463,000,000 passengers, while the staff employed 
numbered 71,900. In carrying out this task it is 
particularly enjoined to take such steps as may be 
necessary to avoid wasteful competition and to 
improve existing services, and with this end in view 
will co-operate with the main line railways through 
a standing joint committee, the object being to 
secure co-ordination of the services of the Board 
with those running on the suburban lines of the 
companies. The change-over will mean the dis 
appearance in fact, if not in name, of such well- 
known concerns as the “ Underground” and 
“General,” while the London County Council 
Tramways, to the staff of which a fitting farewell 
was paid at the last meeting of that body, will also 
cease to exist as a separate entity. The same is 
true of the tramway undertakings of fourteen other 
municipal and private tramway undertakings 
operating in outer London and of a large number of 
small omnibus companies. We hope, however, 
that the change will also mean the rapid develop- 
ment of an improved passenger transport system 
for, as Lord Ashfield has rightly pointed out, such a 
system is of the first importance in the daily life 
of the people. At present, when traffic receipts are 
falling and large commitments for capital works are 
outstanding the task will not be an easy one, but we 
hope nevertheless that it will be successfully accom- 


plished. 
Evecrric Arc-WELDING IN SHIPS. 


It is a healthy sign of progress that the controlling 
authorities in constructive work, such as the 
shipping registry societies, should incorporate in 
their rules as early as they do such modifications 
as are warranted on the basis of recent experimental 
work. Electric arc-welding affords a good example. 
It has been recognised as a means of fabrication of 
the structures of ships for some time, but naturally 
the conditions under which the work had to be 
done were always the subject of strict specification, 
in order that complete success should be assured. 
As doubts have, one by one, been cleared away, 
and the evidence of actual experience has been 
accumulated, the societies have shown every desire 
to modify the provisions of their stipulations, to 
permit the extension of application, as soon as the 
conditions warranted it. Some eighteen months 
ago the British Corporation Register of Shipping 
and Aircraft issued a series of Provisional Rules for 
Electric Arc-Welding in Ships. Since then much 
has been done, and the society has now revised 
its regulations, in the light of recent investigations 
and experimental work, and has published a new 
series of rules incorporating the modifications. In 
these regulations, the conditions which electrodes 
must fulfil, and the yard tests on specimens that 
are called for, are stipulated. The provisions show 
no signs of any desire to impose vexatious condi- 
tions, but a genuine endeavour to assist in the 
utilising of the process to the fullest extent possible. 
This is well shown by the results specified to be 
obtained with longitudinal welds, with the line of 
application of the stress the same as that of the 
run of weld metal. Joints subjected to such loading 
are notoriously weak, but recent work has shown 
what may be expected from them, and counted upon 
in constructional work. The stipulation that test 
pieces from mild ship steel, of a tensile strength 
between 28 tons and 32 tons per square inch, should 
withstand 14 tons per square inch on the cross- 
section, when so welded and loaded, without showing 
any disturbance in the weld or at the junction of 
the weld metal with the plate, is certainly not too 
harsh. In earlier days some authorities banned 
such joints when they had to be so loaded. It is 
surely better that their limitations should be recog- 
nised, as is now the case, and to specify what may 
be expected from them, so that when they must 
be resorted to, the general strength of the entire 
structure should not be impaired by their presence. 
Everyone concerned with welded joints in any type 
of structural work will find much to interest them 
in the new rules of the British Corporation. 


Tue InstrruTion oF ELecrricAL ENGINEERS. 
Mr. W. Lawson has been elected chairman of the Meter 
and Instrument Section of the Institution of Electrical 








and Dr. K. R. Sturley. 


responsible for the operation of 11,430 vehicles, 





Engineers for the session 1933-34. 
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MEETING OF THE WORLD POWER 

CONFERENCE. 

Tus international technical conference on the 
world’s power resources and their utilisation, held 
at a time when so much narrow nationalism in 
politics threatens to hamper international co-opera- 
tion and our ideal of “the brotherhood of man- 
kind,” emphasises once more the broad vision of 
the technical man who, usually looked upon as a 
prosaic and limited person, plans and carries out 
international power schemes with transmission lines 
thrust across frontiers which, to a politician, consti- 
tute insurmountable barriers. To quote the words 
of Mr. D. N. Dunlop, President of the International 
Executive Council, this Sectional Meeting of the 
Conference ...i8 an example, set by the 
Scandinavian countries, of international co-operation 
in the face of the exceptional difficulties of the world 
situation . it will give a clear message to the 
whole world that the members of the World Power 
Conference look beyond the narrow frontiers of 
nationalism and economic rivalry to the time when 
a system of world economy will give us a far better 
medium in which to meet those difficulties that 
necessarily arise in every phase of human evolution.” 

The Scandinavian “‘ Virldskraftkonferensens Sek- 
tionsméte,” as it is called in the vernacular, opened 
in Copenhagen on Monday, June 26, under the 
hospitable auspices of the Danish National Com- 
mittee and its Royal Patron, H.R.H. The Crown 
Prince Frederik of Denmark. The opening ceremony 
took place in the Danish Houses of Parliament at the 
Christiansborg Slot. Dr. Tech. H. H. Blache, 
President of the Danish National Committee, invited 
H.R.H. The Crown Prince to give his welcoming 
address, which was delivered in French, after which 
he declared the Conference open. Dr. Blache then 
expressed the pleasure of the Danish National Com- 
mittee in being able to welcome members of the 
Conference in Denmark. Engineers interested in the 
bulk supply of energy for large industrial purposes, he 
said, would not expect that Denmark, having 
neither coal, oil nor water power would be able to 
show plants corresponding to those in 
countries which were rich in those sources of power. 
Electrical energy was used, to a large extent, in 
the densely populated Danish country, where 
farming was industrialised on a large scale. Its 


power 





small and medium-sized towns, and the | 
capital, Copenhagen, were almost completely | 
electrified. Still, development continued, with | 
the consequence that the demand was constantly | 
As Denmark and Sweden were neigh- | 
bours, long-distance high-tension transmission of | 
electrical energy carried out from 
water power plants to Danish stations, and further | 
developments with a view to interconnection with | 
Norwegian water sources were at present under | 
consideration. Scandinavian shipowners had un-| 
doubtedly more than those of any other 
countries to promote the building of Diesel engine 
ships, and for their utilisation in all services such as 
liners, tramps and passenger vessels, 
The country brought the Diesel engine to the front 
for stationary purposes, and made it possible for 
them to be built in units suitable for large modern 
electric power stations. The world’s largest Diesel 
engine, of 22,500 h.p., built by Burmeister and 
Wain, was installed at the H.C. Orsted municipal | 
power station in Copenhagen. Dr. Blache expected 
that in the near future, Diesel engines would be 
built in units up to 45,000 h.p. or 60,000 h.p. For 
railways, the continued utilisation of coal-fired 
locomotives or the change to Diesel locomotives 
or to electrical operation was of vital importance. 
The Danish State Railways were electrifying the lines 
in the vicinity of Copenhagen, and had 22 Diesel 
locomotives in service, whilst 47 Diesel-engined 
coaches and Diesel locomotives had been purchased 
by other Danish railway companies. Dr. Blache 
added that a had been received from the 
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coasters, 


cable 


Icelandic Committee regretting that it had not 
been possible for them to send a representative, 
but wishing the Conference success. 

Mr. D. N. Dunlop, President of the International 
Executive Council of the World Power Conference, 


Swedish | 





expressed his admiration for the excellent manner 





in which the Scandinavian National Committees 
had organised the programme of the Conference. 
It enabled engineers from all nations to meet and 
discuss technical problems without political bias, 
and to form valuable personal connections and 
friendships. Engineers had been blamed for the 
present state of unemployment by the use of 
machinery in the industries, but the real cause of 
the trouble was to be sought elsewhere. Social 
development had lagged behind technical progress, 
and we must take more care of education in the 
cultural side of life, and to make our towns and 
countries pleasant places in which the leisure that 


machinery afforded the workers could be spent 
enjoyable. 

After M. Borgbjerg, the Danish Minister of 
Education, had welcomed the Conference and 


expressed appreciation of its work, His Excellency 
Dr. Oskar von Miller delivered his presidential 
address, in which he referred to the formation of 
the World Power Conference ten years ago, and to 
the early efforts of Diesel, the inventor of the oil 
engine, now so important as a prime mover in power 
generation. Its latest developments were to be seen 
in Denmark, as had already been described in some 
detail by Dr. Blache. In conclusion, Dr. von Miller 
cordially thanked the Danish National Committee 
for the excellent programme which they had 
arranged for the Conference, and expressed his 
appreciation of the technical developments which 
were to be studied in Copenhagen. Then followed 
a series of introductory lectures on the various 
excursions of technical and industrial interest to be 
made the next day, after which tea was served in 
the restaurant of the Parliament House. Later in 
the afternoon, motor coaches took the Conference 
members for a tour round Copenhagen, when the 
principal points of interest, including the remarkable 
new Grundvig Memorial Church, were visited. 
The inauguration of the Conference concluded with 
a banquet held in the Hotel d’Angleterre, at which 
H.R.H. The Crown Prince Frederik was present. 

On Tuesday, June 27, various visits of technical 
and industrial interest were made, including one to 
the Copenhagen municipal electric power station, 
H.C. Orsted, with its 22,500-h.p. Diesel engine ; the 
engine works and shipyards of Burmeister and 
Wain; the extensive Tuborg breweries; and the 
world-famous Royal Copenhagen porcelain works. 
Lunch was taken at the Bellevue Strandhotel, 
beautifully situated at Klampenborg, on the so- 
called Danish Riviera, after which the Conference 
left for Elsinore by special Diesel-engined train, 
when members had an opportunity to inspect the 
Diesel locomotives and rail-cars of the Danish 
State Railways in operation. The return from 
Elsinore, famous as the scene of Shakespeare's 
“ Hamlet,” to Copenhagen was made on the new 
Diesel motor-ship Meonia, of the Ostasiatiske 
Company, an opportunity being given to inspect 
the engine room. 

In the evening, an informal dinner was held in 
the Tivoli Gardens, with special illuminations in 


honour of the Conference, and later the members pro- 


ceeded by twospecial trains with sleeping-cars over the 
railway ferry to Stockholm for the technical sessions. 
Members of the Conference left Copenhagen with 
a sense of both admiration for the technical achieve- 
ments seen there, and a deep appreciation of the 
cordial hospitality extended to them during the 
two days’ visit to Denmark. 
(T'o be continued.) 


NOTES ON NEW BOOKS. 

Some five years ago, the first edition of Civil Engi- 
neering Specifications and Quantities, by Dr. G. S. Cole- 
man and G. M. Flood, B.Sc., of Manchester University, 
was favourably reviewed in these columns. A second 
edition has now been issued by Messrs. Longman, 
Green and Company, London, at 12s. 6d. net. The 
book embraces much of the business side of engineering 
constructional works, being very informative on the 
subject, and deals with general conditions, the drafting 
of specifications, schedules, bills of quantities, and 
the methods of preparing these documents. The 
various difficulties likely to arise in the conduct of 
work are also dealt with, and legal troubles discussed. 
In addition to the original matter, revised to date, 
there are now chapters on Ministry of Health inquiries, 
and on Parliamentary Private Bills relating to engineer- 
ing undertakings. It is well to point out for the infor- 








mation of the reader who does not know this work that 
the title may lead one to expect a little more than is to 
be found in it, though in other respects it is surprising 
in its fullness of detail. The greater part, on the busi- 
ness and legal aspects of the matters dealt with, applies 
no doubt to undertakings generally, but with respect 
to particular classes of construction, leaves much 
untouched, as the work dealt with relates more parti- 
cularly to municipal and county engineering, not includ- 
ing such works as occur on the sea coast, in river engi- 
neering, or on railways. This statement, it must be 
understood, is not to the disparagement of the authors’ 
labours, but to prevent disappointment to those who 
consult it, expecting to find it of wider range. The 
major part of the book is, indeed, of general applic- 
ability in carrying out works of construction, and gives 
much information, useful not only to the parties engaged 
in the conduct of works, but also to lawyers, there 
being specific references to a very large number of cases 
decided in courts of law. 

Hélzerne Briicken. Statische berechnung und Bau 
der gebréuchlichsten Anordnungen, by A. Laskus. (Ber- 
lin: Wilhelm Ernst und Sohn. Price: In paper 
covers, 10 marks ; in stiff'covers, 11-40 marks.) This is 
the third edition of this book, which has been rewritten 
as the third and final volume of a work on the use of 
wood for constructional purposes. General timber- 
work details were dealt with in the first volume, by 
Dr. Geteschi, to which frequent reference is made, 
although the particulars given in the present volume 
will usually be found sufficiently comprehensive for 
those particularly interested. In this way, unnecessary 
duplication has been avoided and the space thus saved 
has been employed with advantage to include a large 
number of additional examples of both permanent 
and temporary bridges. Permanent bridges of wood 
are employed where timber is especially plentiful 
and other more durable materials are difficult to 
obtain, but temporary ones are used practically every- 
where as aids in the construction of permanent struc- 
tures. The treatment will be found both suggestive and 
instructive, covering a wide range from simple beam, 
trestle and ladder foot-bridges to suspension and girder 
bridges with lattice (Town) and Howe trusses. Nume- 
rous illustrations are given of complete bridges and of 
special details, including the construction of the road- 
way and methods employed to increase the life, such 
as the use of roofs and adequate drainage, and the 
construction of piers and abutments. An interesting 
example of a temporary construction is a 92-ft. span 
travelling portal bridge carrying a concrete mixer, 
with material hoist, and a double track fortipping trucks 
with movable chutes. The section dealing with 
design and calculation is based on the German standard 
specifications for road and railway clearances, loads 
and permissible stresses. 


A book from the pen of G. H. Miles, a director of the 
National Institute of Industrial Psychology, The 
Problem of Incentives in Industry (Sir Isaac Pitman 
and Sons, Limited, London; 3s. 6d. net), is based on 
three lectures given at the London School of Economics 
and deals with “ the problem of incentives in industry.” 
Three kinds of incentives are discussed: “fear and 
financial ” ; “ non-financial” ; and “‘ managerial.”’ These 
are dealt with in a somewhat descriptive and, to the 
practical man, not very effective manner. An example 
is cited where the introduction of a “financial incentive” 
caused a fall in output “from 96 dozen a day to 75 
dozen,” but that, when record-breaking became a 
factor, the output went up to 300 dozen per day. This 
could all be true, but the practical man would call 
for all the facts. He would feel that, with output 
only about one-third of that which was later proved 
to be possible, and the offer of a financial incentive 
bringing that already low output down to 25 per cent. 
of that possible, some other factors were at work, 
without a knowledge of which the relation of the inci- 
dent becomes picturesque but valueless. The chapter 
on “managerial incentives” is, perhaps, of more 
value than the others. In this, the dangers of func- 
tionalisation and standardisation are discussed. These 
become dangerous when taken to extremes. Functionali- 
sation overdone is a real danger and tends to breed 
indifference to the general good, to induce an unhealthy 
departmentalisation which results in inefficiency of the 
worst kind. The incentive of promotion is discussed, 
as also is the importance of the costing methods 
being right. As a superficial introduction to the 
subject, the book may have some value, but the serious 
student will require other treatment if the problem 
is ever to be understood, let alone solved. 


Tue Brittsn AssoctaTION MEETING AT LEICESTER. 
Circumstances have unfortunately arisen which have 
made it necessary to modify considerably the programme 
of Section G (Engineering), a summary of which we gave 
on page 709 of our last issue. A revised programme is 
being drawn up and an announcement will be made 
regarding it as early as possible. 
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JAR ROLL-OVER MOULDING 
MACHINE. 


| removal of the mould from the machine. The machine 
illustrated is the smallest of the range made, having a 
turnover plate of 20 in. by 36 in., and a maximum 


An important addition to the equipment of foundries | rolling-over capacity of 750 lb. at an operating air 


in which speed of production is a prime consideration, 
is the novel power-operated jar roll-over moulding 
machine illustrated in Figs. 1 and 2, and manu- 
factured by Messrs. Pneulec, Limited, Mafeking-road, 
Smethwick. As it will make a complete cycle of 
operations, viz., jarring, rolling over and drawing the 


pattern in one minute, it is claimed to be the fastest |in Fig. 
The whole of the opera- | T-slots 
tions are oil controlled, successive movements of a | clamps, 


jar roll-over machine built. 


| pressure of 80 Ib. per square inch. The maximum 
clearance between the uprights on the turnover arms 
is 44 in. The air consumption at full load, when 80 
jars are made, is 11 cub. ft. for jarring, rolling over, 
and pattern drawing. 

The general features of the machine are best seen 
2. The turnover plate A is provided with 
for securing patterns, &c., and pneumatic 
as shown in Fig. 1, can be fitted if required 


single rotary valve being all that is necessary to com- | to hold the flask in position during rolling over. The 
plete a cycle, and where the machine is fitted with a | jarring portion of the machine has a table plate over 
gravity roll-off and roller conveyor, as shown in Fig. 1,| which the impact is uniformly distributed. This is 


the operator has not to concern himself with the | shown at B. The plate, with its load, i.e., the turnover 








plate and mould, when falling seats itself on a base of 
elastic fibre, indicated by a heavy black line. The 
fibre sheet rests on the jarring base, which is of the 
same area as the table plate. The impact of the falling 
table plate is therefore not localised, and the machine 
is entirely free from metallic shock and rebound, 
whilst, as the table plate does not overlap the base, 
the risk of spring is eliminated. The fibre sheet is 
protected from sand by the guard C. The jarring base 
is itself supported on a bed of shock-absorbing material 
D, which is confined by a flange on the base over- 
lapping a part of the bedplate. This prevents the 
jarring shock being transmitted to the foundation of 
the machine. The table plate and plunger is a single 
steel casting. It is claimed that the construction of 
this part of the machine on the Pneulec-Herman 
system gives an increased jarring capacity of 20 per 
cent. to 40 per cent. per cylinder inch over other types. 
A simple and efficient valve is provided for regulating 
the jolt. Lubrication is effected partly by oil induction 
with the air supply, and partly by grease applied under 
pressure. 

The turnover plate is carried on the roll-over arms 
by trunnions working in bearings bushed with bronze, 
as also do the trunnions of the connecting links. 
These bearings are shown at E. The turnover plate 
is of cast steel, and has a levelling device, F. The 
arms are also of cast steel, and are attached to a 
crankshaft G, which is a heavy single forging of alloy 
steel. The roll-over movement is effected by a piston 
attached to the crank by a short connecting rod, the 
whole being totally enclosed. The roll-over arms at 
the close of the roll-over movement are in the position 
indicated by dotted lines in the figure, the turnover 
table having been reversed, so that the flask is now 
hanging downwards, by means of the connecting links, 
the lower ends of which are anchored. The flask is 
thus over the pattern-drawing part of the machine, 
seen at the right hand of the figure. The table of the 
draw ram is provided with a telescopic guard H, which 
keeps all sand away from the packing gland I. It is 
fitted on top with a spring-suspended automatic 
equalising device J, which has an air-locking attach- 
ment. Any lateral movement of the ram is prevented 
by a pair of guide rods K. 

As has been already stated, the movements are oil 
controlled. To effect the roll-over movement, air is 
admitted to the oil reservoirs, the oil being thus driven 
into the roll-over cylinder and lifting the piston. It 
reaches the underside of the piston by way of the small 
internal cylinder, the outlet of which is partially 
obstructed by a projection on the underside of the 
piston, so that the movement at commencement is 
relatively slow. As the piston rises, however, the area 
of the oil passage becomes automatically increased, 
due to the smaller diameter of the rod L screwed into 
the projection. This rod carries a valve at its lower 
end which enters the oil passage and again partially 
obstructs it, towards the end of the stroke. This 
automatically slows down the movement and brings 
the arms to rest against their stops without shock, 
and, in consequence, without shock to the turnover 
plate. Oil is then admitted to the pattern draw 
cylinder and the table raised to receive the flask. 
The degree of movement of the draw ram is determined 
by the guide rods. The machine is arranged for either 
fast or slow pattern draw. All the operations are 
controlled by the rotary valve, and the vibrator is 
arranged to work automatically when the machine is 
set for slow draw, a starting device, also automatic, 
ensuring that the vibrator always begins to function 
immediately. It is stated that this valve eliminates 
the sticking ordinarily associated with pneumatic 
vibrators. 

It will be clear from the figures that the jarring 
and pattern drawing parts of the machine are 
assembled on a common base plate, and so require 
only a small block of concrete by way of foundation, 
The machine is supplied completely assembled, so 
that the only work to be done after erection and 
before setting to work is the coupling of the air pipe 
and the filling of the air reservoirs. All the moving 
parts are lubricated by grease gun, and the vibrator, 
jarring cylinder and control valve have automatic 
lubrication. The larger machines are the same in 
principle, though differing, naturally, in details of 
construction. The largest machine has a table plate 
40 in. by 58 in., a jarring cylinder 13 in. in diameter, 
and a capacity of 3,000 lb. The machine is fully 
protected by patents. 





Overseas MARKETS FoR British Goops.—Confidential 
reports on the markets for motor vehicles in South 

rica, for pumps, fans and blowers in Holland, and for 
scientific and optical instruments in India, have recently 
been published by the Department of Overseas Trade, 
35, Old Queen-street, mdon, 8.W.1. Interested 
United Kingdom firms may obtain copies on application 
to the Department, quoting reference No. o 12,617 
in the case of South Africa, G.Y. 12,732 in that of 
Holland, and B.Y. 7,582 in that of India. 
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LABOUR NOTES. 


The League of Nations correspondent of The Times, 


on Friday last week, reported that the International | seeking support should be helped. 
Labour Conference had ended its sittings with the | increased by the fact that, in some cases, independent | 


passing of a resolution put forward by the Workers’ 
Group, on the need of reducing overtime as far 
possible during the depression. A_ resolution 


with the majority, to place the question of the reduc- 
tion of hours of work on the agenda of next year’s 
session of the Conference. The following Conventions 
have been adopted :—By 106 votes to 5, a draft inter- 
national convention concerning old-age insurance for 
persons employed in industrial and commercial under- 
takings, in the liberal professions, and for out-workers 
by 84 votes to 17, a similar 
convention for agricultural workers ; by 89 votes to 7, 
a draft convention concerning invalidity insurance 
for persons in industrial and commercial undertakings ; 
by 75 votes to 18, a similar convention for agricultural 
workers ; #2 votes to 6, a convention concerning 
compulsory widows’ and orphans’ insurance for 
employees in industrial and commercial undertakings ; 
by 73 votes to 18, a similar convention for agricultural 
by 91 to 20, convention for the 
of fee-charging employment agencies. 


and domestic servants ; 


by 


workers ; votes a 


ibolition 


Addressing the Conference two days earlier, Sir 
Walter Kinnear, Controller of the Insurance Depart- 
ment at the British Ministry of Labour, strongly 
opposed certain articles in the draft recommendation 
accompanying the proposed Conventions on invalidity, 
old-age pensions, and widows’ and orphans’ insurance. 
The recommendation proposed that the old-age pension 
should be payable at the age of 60. Sir Walter said 
that the British Government were willing to accept 
three out of four parts of the recommendation, but 
were certainly not prepared, in present circumstances, 
to assume an obligation of the magnitude suggested. 
This would compel Great Britain to develop her already 
generous scheme on lines which, the most con 
servative estimate, would involve an additional expen- 
diture of not less than 60,000,0001. a year. The extra 
cost to other countries, where social insurance had not 
heen developed to the same extent, would be propor 
tionately greater. Hasty adoption of the recommenda 
tion would not only have little practical value, but 
might tend to bring the International Labour Organi- 


on 


sation into disrepute 


M. Justin Godart (French Government representa 
tive) spoke in support of the recommendation. The 
paragraph to which Sir Walter Kinnear had taken 
exception, he said, had been drafted with great pru 
The ideal of old-age pensions at 60 years was 
‘in so far as the demo- 


dence 
to be reached by stages, and 
graphic, economic, and financial situation permitted.” 
If the Conference rejected the proposal, it would be 
committing an paradox by favouring the 
maintenance of old workers in industry to the prejudice 
The recommendation was 


economit 


of the young unemployed 
adopted by 70 votes to 23. 


The House of Commons gave a first reading last week 
to a measure entitled a Notification of Poverty Bill, 
introduced by Mr. Harcourt Johnstone. According 
to Mr. Johnstone, the object of the proposed legislation 
was to draw attention to the large class of persons who, 
though in employment, received an inadequate rate 
of wages and were often in real want. The number of 
these was, he said, very considerable, probably running 
Moreover, they had no organised body 
to look after thei‘ interests. If the consuming power 
of these people were increased by 25 per cent., much 
would be done to remove the evil of under-consumption. 
The Bill required the Minister of Labour to plan out 
the country into large areas, in which the cost of living 
would be ascertained. Then there would be a register 
at the Labour Exchanges of employers who were paying 
wages less than the ascertained minimum cost of living. 
Where an injustice of that sort was being perpetrated, 
it should, Mr. Johnstone thought, be brought to light. 
Good employers had everything to gain and nothing 
to lose from publicity of that kind. The Bill did not 
seek to enforce a better rate of payment. Public 
opinion would do that more easily and quickly than 
legislation. 


into millions. 


In the course of a manifesto which they have issued 
to the Trade Union and Labour Movement, the National 
Joint Council of the Trades Union Congress, Labour 
Party and Parliamentary Labour Party say: “ It is 
well-known to most Labour people that it is a recog- 
practice to establish apparently 


nised Communist 


innocent organisations for specific purposes in the 
hope of attracting loyal supporters of the Trade 
Union and Labour Movement who are unaware of the 
As s00N ag 


real origin and purpose of these bodies. 


as 
was | 
passed by 99 votes to 24, all the British delegates voting | distractions to the larger movement, and prevent 





one organisation of this kind is exposed, another | petition determining maximum hours of work, minimum 
springs up under a different name, and it is difficult | wages, and other conditions of work for the trade or 
for the Movement to know whether any organisation | industry, and such a code will have the same effect 
This difficulty is | as a code of fair competition approved by the President. 





| Organisations are set up having no connection with the Asked by the Minister of Labour for their views 
eg Movement. ; a Lar pee heal ouch regarding the proposal that where unemployment 
vocdies is In any case to be deprecated, as they serve a8 | ovists in an industry, the overtime allowed for urgent 
| work should be prohibited, the French Association of 
| Metal and Mining Industries, stated that while recog- 
| nising that as little recourse as possible should be had 
| to overtime in times of unemployment, it should not be 
overlooked that it was an integral part of the organisa- 
| tion of work resulting from the introduction of the 
eight-hour day. Overtime was, in reality, more 
| necessary in periods of depression than at other times. 
| In these periods, customers’ stocks either did not exist 
or had been reduced to a minimum. Consequently, 


Trade Unionists and Labour Party members from 
functioning through the existing Trade Union and 
Labour Party organisations. Funds and energy are 
thus dissipated, which could more profitably be used in 
pursuing precisely the same ends through the official 
movement.” 

The Joint Council, therefore, urges members of the 
Trade Unions and Labour Movement “ to refrain from 


establishing special organisations for any political or 
industrial purpose which can be pursued through the 
Trade Union Movement or the Labour Party.” ** In 
those cases,”’ it is added “‘ where organisations of an 
apparently innocent character appeal to Trade Union 
branches, Trades Councils, local Labour Parties, &c., 
for their support, it is earnestly requested that informa- 
tion as to the bona-fides of such bodies will be sought 
from the headquarters of the Movement.” 


| . . . 
| Experience showed, the French employers went on 


to say, that it was a palpable error to assume that the 
reduction or abolition of overtime would have the 
Over- 
time, it was pointed out, was most often required for 
a piece of work that had to be completed quickly. 
Workers, however, could not be engaged merely for a 
few hours. Difficulties were entailed by the arrival 
of a new group of workers, and time was required to 
train them, especially as the work had to be quickly 
done and the standard of efficiency was high. The 
belief that to engage workers was the same thing as 
setting them to work and obtaining a return, repre- 
sented a wholly false conception of the conditions under 


The National Industrial Recovery Act, which forms | 
a part of President Roosevelt's programme, seeks to 
industry, and by substituting for the former principle | 
of unlimited competition—which is held to have been 
partly responsible for the progressive decline in wages 
during the depression—a new principle of limited | 
competition, which shall exclude the use, as a com- 
petitive instrument, of reductions of the standards of 
living of working people. It provides that any trade | 
or industrial association may voluntarily formulate a 
code of fair competition. This code may define fair 
and unfair practices, and may provide for exchange of 











information, co-operative marketing, standardisation 
of products, simplification of processes, and fixing of 
prices, &c. It may determine, among other things, 
the maximum weekly hours of work, and rates of | 
minimum wages. Any action taken under the Bill} 
will be exempt from the anti-trust legislation. The | 
official promulgation of a code after approval by the 
President will be binding on all members of the trade 
or industry for two vears. 


If the members of a trade or industry cannot agree, 
or are unable for any reason to formulate a voluntary 
code, the President may, on his own authority, impose | 
a compulsory code embracing all the features which 
should be contained in a voluntary one. Furthermore 
any code may be enforced by injunction proceedings 
in the Federal Courts, and in extreme cases the President 
may make the issue of licences for inter-State commerce 
conditional on compliance with the rules he prescribes. 
Approval of any code by the President is subject to a 
number of conditions intended to safeguard the interests 
of employers, consumers, workers and salaried em- 





ployee 8. 
unless the group or association producing it is repre- 
sentative of the entire industry and imposes no inequit- 
able restrictions on membership. Nor will sanction 
be given until the President is convinced that the code 
will neither promote monopoly nor facilitate oppression 
of any group engaged in any phase of economic activity, 
including consumers and workers. 


Every code must contain provisions under which the 
workers shall have the right to organise and bargain 
collectively through representatives of their own 
choosing ; no employee and no one seeking employ- 
ment may be required, as a condition of employment, 
to join any organisation or to refrain from joining a 
labour organisation of his own choosing; and the 
employers shall comply with the maximum hours of 
work, minimum rates of pay and other working con- 
ditions approved or prescribed by the President. 
The President shall, so far as practicable, afford every 
opportunity to employers and workers in any trade or 
industry to establish by mutual agreement standards 
relating to maximum hours of work, minimum rates 
of pay, and such other conditions of labour as may be 
necessary to achieve the object of this provision ; 
and the standards established in such agreements, 
when approved by the President, shall have the same 
effect as a code of fair competition approved by the 
President. Where no such mutual agreement has been 
approved by the President, he may undertake investi- 
gations into the labour practices, policies, wages, hours, 
and conditions of work in the trade or industry con- 
cerned ; and on the basis of such investigations, and 
after such hearings as the President finds advisable, he 
is authorised to prescribe a limited code of fair com- 





raise the standard of living by a close co-ordination of | effect of appreciably reducing unemployment. 


when factories received orders they were compelled to 
carry them out much more quickly than was usual in 
normal times. When consumption was normal, 
factories were able to work on stock, because it was 
certain they would be able to dispose of their products. 
In a period like the present, it was impossible to act in 
that way. Every order had thus the character of a 
special order because nothing was ready in advance. 


which industry was carried on. 


In order to stimulate activity in the engineering 
industry, an Act promulgated by the German Govern- 
ment provides that if an industrial or agricultural 
undertaking purchases tools or machinery it may 
deduct the value of them from its annual taxable 
income, provided that the purchases take place between 
June 30, 1933, and January I, 5, that the articles 
are of German manufacture, that they are intended to 
replace similar articles and that their use is not likely 
to give rise to unemployment. 





The weekly organ of the International Labour Office 
at Geneva states that the Egyptian Federation of 
Industries was recently consulted as to whether the 
introduction of the manufacture of carpets by machinery 
could be favourably regarded in Egypt and what con- 
sequences it would have on the labour position. In 
their reply, the Federation state that in some quarters, 
|the view may be held that the mechanised carpet- 
Thus, no voluntary code will be approved | factory would employ less labour than the workshops 

where the carpets are made by hand, and would ulti- 
| mately destroy the craft industry. It is obvious that 
|mechanised production requires fewer workers than 
| hand work; but it must be borne in mind that more 
| than one man are required for the working of every 
power loom, and that each such loom can produce only 
|one to one-and-a-half square metres of carpet a day. 
| A factory could easily be established in Egypt for the 
| manufacture of a thousand square metres a day, and 
| could consequently employ some hundreds of workers. 
| The production of hand-made carpets as a craft indus- 
| try would not necessarily cease to exist, but would 
| certainly continue in so far as it was able to provide 
| carpets of a distinctive character, since there would 
| always be a market among wealthy people and connois- 
| seurs for such carpets, the price of which is five times 
as great as that of the machine-made article. Such 
an objection is moreover reactionary, since if it had 
been decided (for instance) to refrain from cotton- 
weaving by machinery lest the hand industry be 
destroyed, the result would have been to paralyse the 
development of mechanical weaving, which now gives 
employment to hundreds of thousands of workers 
throughout the world. 








CouNCcIL For RESEARCH ON Hovusine ConsTRUCTION. 

| At a meeting held recently at the offices of the Chartered 
Surveyors’ Institution, in London, it was agreed to form 
a Council for Research on Housing Construction under 
the chairmanship of the Earl of Dudley, to undertake 
research in housing, and to bring together industrial, 
professional, and other interests for the study of this 
question. Lord Melchett has been elected a member of 
the Council and Mr. C. J. Kavanagh, Artillery House, 
Artillery Row, London, S.W.1, has been appointed 
director of the activities of the Council. 
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4-6-2 TYPE LOCOMOTIVES FOR THE | 
L.M.S. RAILWAY. 


THE run between Euston and Glasgow, involving as 
it does the ascent of Shap Fell and Beattock summit, 
makes a heavy demand on the locomotives employed. 
In spite of these gradients, however, the “‘ Royal Scot” 
class have given very satisfactory service on the express 
passenger trains on this route, although the heavy work 
involved resulted in a tendency for the fire to get out 
of shape before reaching Shap. In view of the tendency 
to increase loads, the London Midland and Scottish 
Railway Company decided to experiment with a still 
more powerful locomotive, which should be capable of 
hauling trains 500 tons or more between the two 
termini without difficulty. Three new engines have 
been built, the first of which, illustrated in Fig. 1 
annexed, was on view at Euston station on Wednes- 
day, June 28. The new locomotives are of the 
4-6-2 type, having four cylinders without compounding. 
On the basis of the experience gained with the Royal 
Scots, it was considered desirable to provide an improved 
boiler with a larger grate area, the latter necessitating 
a wide firebox to permit efficient firing, and also a 
trailing truck of the Bissel type to carry the heavier 
weight at the trailing end of the engine. The wheel- 
base thus developed into the 4-6-2 arrangement, gene- 
rally known as the Pacific type. Both the coal and 
water capacities of the tender were increased, 4,000 
gallons of water and 9 tons of coal being carried. The 
tank is provided with the standard type of water pick- 
up gear, and the unusual practice for this country has 
been adopted of fitting the six tender wheels with 
Timken roller bearings. The four cylinders are 16} i in. 
in diameter by 28 in. stroke, and the valve gear is of 
the Walschaerts type. The boiler pressure is 250 lb. 
per square inch, and it will be seen from these particu- 
lars, and from the photograph reproduced, that the 
new locomotives are of simple and straightforward 
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design, and represent a logical development of earlier 
models built by the same company. 

Dealing first with the boiler, the barrel is tapered 
from the throat plate to the smoke-box tube plate. 
It is 20 ft. 
5 ft. 9 in., increasing to 6 ft. 43 in. The firebox is 
of the Belpaire type, and the water legs have been 
carefully proportioned to ensure efficient circulation. 
The feed water is supplied through top feed valves, 
which are covered with a domed casing, the super- 
heater header and regulator being a combination 
fitting in the smoke-box. The operation of the regu- 
lator is by the usual type of handle conveniently 
placed in the cab. An exhaust steam injector, with 
12 mm. cones, is provided on the fireman’s side, and 
a live-steam injector, with 13 mm. cones, is provided 
on the driver’s side of the engine. The safety valves 
are of the standard pop type, and the old Caledonian 
design of whistle has been adopted, fitted in the 
horizontal position, due to the gauge restriction. The 
company’s standard type of water gauge frames and 
protectors and other standard boiler fittings are used 
wherever possible. All the steam supplies to the 
various fittings controlled from the cab are taken 
from a manifold fitted on the top of the firebox, 
the manifold being provided with a main shut-off 
valve. Special attention has been given in the smoke- 
box to the arrangement of the steam and exhaust 
passages from the cylinders to ensure maximum effi- 
ciency, and a jumper blast pipe capis provided so that, 
when working under heavy conditions, excessive back 
pressure is avoided. A deflector plate is also provided 
in the smoke-box to equalise the draught over the 
whole of the boiler tubes. The provision of sufficient 
primary air to the large grate is controlled by three 
separate damper doors fitted at the front, middle and 
rear of the ashpan, with a separate control handle in 
the cab for each damper. In addition, side dampers 
are provided between the foundation ring and 


7 in. long, with an outside diameter of | 






|ashpan, so that a good air supply is available at the 
| sides of the grate further to promote efficient combus- 
| tion. These side dampers are also controlled from the 
| cab by means of a special handle. The firebox heating 
surface is 190 sq. ft.; that of the tubes is 2,523 sq. ft. 


| and that of the superheater is 370 sq. ft. The grate 
|area is 45 sq. ft. There are 16 large tubes, with an 
| outside diameter of 54 in., and 170 small tubes, with 


an outside diameter of 2} in., in the boiler, the distance 
between the tube plates being 20 ft. 9in. There are 
16 superheater elements, with an outside diameter of 
1} in. 

Turning now to the cylinders and motion, the two 
outside cylinders drive on to the middle coupled axle, 
and the two inside cylinders on to the leading coupled 
axle, which is of the built-up type. Each cylinder is 
provided with an 8-in. diameter piston valve operated, 
as stated, by Walschaerts gear, the travel being 
7} in. To ensure efficient steam distribution to each 
cylinder, each valve is provided with an independent 
gear. The coupling and connecting rods are made of 
high manganese-molybdenum steel, and special atten- 
tion has been given to the lubrication of the crank pins, 
big and little ends, and other motion parts to ensure 
sufficient oil capacity for long through runs. The coupled 
wheel centres are steel castings, and the balance weights 
being built up with steel plates, the requisite amount 
of weight required being provided by filling in between 
the plates with lead. The usual procedure of deter- 
mining the correct amount of balancing in each pair 
of wheels is checked by testing in a wheel-balancing 
machine. 

The coupled axleboxes are steel castings with 
pressed-in brasses, and ample bearing area has been 
provided. Oil is mechanically fed to the crown of 
each axlebox. The underkeeps fitted to the axle- 
boxes are of ample capacity, and an oil pad is provided. 





the | 


The intermediate and trailing axleboxes are arranged 
to allow the underkeep to be withdrawn while the 
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axlebox is in place. The leading crank axle does not 
permit of this for the leading boxes. A 16-feed mecha- 
nical lubricator, of the company’s standard design, 
has been provided to lubricate the pistons and valves, 
and the oil is thoroughly atomised by a jet of steam 
before arriving at the point to be lubricated. 

Special attention has been given to the design of the 
laminated bearing springs which are provided on all 
the coupled wheels, and this, in conjunction with the 
bolster type bogie and truck, is stated to result in a 
smooth riding locomotive. A ribbed section of steel 
plate is used, the material being a silico-manganese 
steel, and the plates are fixed in the buckle by means of 
a wedge cotter. The spring hangers are of the screwed 
type with a knuckle thread, so that independent 
adjustment can be obtained. As an experiment, one 
of these engines will be provided with equalising 
beams, so that observations may be made in order to 
ascertain whether a better running engine is thus 
obtained. The leading 4-wheeled bogie is provided 
with side bolsters and a carefully designed bogie side 
check spring arrangement. In view of the long wheel- 
base of this bogie, 7 ft. 6 in., bar frames are provided 
as a means of keeping down the weight. The trailing 
truck is, as stated, of the Bissel type, the arm of the 
truck being anchored to a stretcher carried between 
the main frames. The load on this truck is transmitted 
from the main frames by means of side bolsters, and a 
check spring arrangement has also been adopted in this 
case, The driving position is on the left of the cab, 
and careful attention has been given to all controls for 
the convenience of the enginemen. Tip-up seats are 
provided. On each side of the cab, two sliding windows 
wre provided, and on the driver’s side, on the outside 
of the cab, a small window is fitted to act as a draught 
protector when looking out beyond the cab side. 

A steam brake is provided on the engine, the power 
being applied to the six coupled wheels only. The 
brake power is controlled from the driver’s brake valve 
in the cab, which also automatically operates the 
vacuum brake on the train. Hand sanding is applied 
to the front of the leading coupled wheels, and at the 
front and back of the middle coupled wheels. A water 
jet is fitted behind the trailing wheels, which auto- 
matically comes into action when the leading sanding 
jets are in operation, so that after the engine has used 
the sand, the rails are cleaned with hot water to 
prevent interference with the track circuits. The 
company’s standard type of carriage warming apparatus 
is fitted. 

Apart from the roller bearings, the tender is built 
on conventional lines. An interesting feature is that 
the intermediate buffing gear is controlled by a laminated 
spring, to which are attached the main centre drawbar 
and the side buffers, the latter being of a special design, 
with faces riding on inclined pianes provided on 
the engine trailing buffer beam, this arrangement being 
adopted as a means of improving the riding of the 


engine. A steam brake is provided on the tender to 
each of the six wheels, this being applied simultane- 
ously with the steam brake on the engine. A hand 


brake is also fitted. The principal dimensions and 
estimated axle weights are given in Figs. 2 and 3, the 
total weight loaded of the engine being 104 tons 10 ewt., 
and of the tender, 54 tons 2 ewt. The tractive effort 
is 40,300 Ib. at 85 per cent. boiler pressure. 


METAL PRICE DIAGRAMS. 

In the accompanying diagrams the figures plotted for 
tin and copper are the official closing cash quotations 
of the London Metal Exchange for “ fine foreign *’ and 

standard’ metal, respectively. The prices shown 
for lead are for English metal, whilst those for spelter 
are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and 
Cleveland pig-iron. The prices given, in the case of 
ateel plates, are for ship, bridge and tank qualities, 
and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleve- 
land iron, both of No. | quality. The price of quick- 
silver is per bottle, the contents of which vary from 
70 lb. to 80 Ib. The price of tin-plates is per standard 
box. but in other cases the prices are per ton. Each 
vertical line in the diagram represents a market day, 
and the horizontal lines represent 1/1. each, except in the 
case of the diagram relating to tin-plates, in which they 
represent ls. each. 


DiscHarRGING PLANT at GoTHENBURG : ADDENDUM. 
With reference to the article, bearing the above title, 
which appeared on page 687 of our issue of June 23, 
Messrs. The Steel Band Conveyor and Engineering 
Company Limited, Barker-street Works, Parade, 
Birmingham, l, inform us that Messrs. M.A.N., A.-G., 
and not themselves were the main contractors for the 
installation. The sub-contractors for the steel-band 
conveyor portion were Messrs. The Sandvik Steel Works 
Company, Limited, Sandviken, Sweden. Messrs. The 
Steel Band Conveyor and Engineering Company, 
Limited, however, to whom we were indebted for the 
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particulars regarding the Gothenburg plant, are prepared | this country and in most of our overseas dominions and 
to undertake, or to co-operate in, similar installations in | colonies. 
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shown by the rectangle, indicated by chain-dotted 
lines, in Fig. 2. It will be evident from the above that 
the full length and depth of one side of two opposite 
splineways is ground by one complete stroke of the 
grinding wheel. The remaining pairs are similarly 
ground by the indexing of the rotating table during 
part 4 of the cycle. The sequence of grinding the sides 
is indicated in Fig. 3, the letter D representing a down- 
ward stroke and the letter U an upward one. A study 
of the figure will show that a continued indexing 


movement eventually brings both sides of a splineway | 


into the grinding position, thus the splineways which 
have one side ground in strokes,1.D and 1.U have their 
other sides ground in strokes 3.U and 3.D, respectively, 
and so on until all are ground. The grinding wheel 
with its actuating turbine is shown under working con- 
ditions in Fig. 4. The cutting face is not seen. All 
the movements are automatic once the stroke, hori- 
zontal traverse and indexing movement have been set 
to suit the piece in hand. Another movement also 
takes place during part 4 of the cycle, viz., the setting, 
or feed, of the grinding wheel in a plane at right angles 
to its axis so that wear or truing of the wheel face is 
compensated for. This is effected either by power- 
operated mechanism actuated by a camplate on the 
worktable or by hand adjustment. The handwheel ap- 
plying the feed is shown at the top of the machine and 
contains an epicyclic gear, the pinion of which is fitted 
with a knurled knob. The grinding wheel may be 
advanced with a very fine feed by turning this knob 
and the arrangement enables the grinding wheel to be 
trued without altering the position of the handwheel, 
or the setting of the power feed. The diamond truing 
device is carried on a swing-out holder attached to the 
face of the machine column, and can be made out in 
the background of Fig. 4. 

The vertical stroke of the ram is adjusted by two 
easily accessible handwheels on the machine head, 
rapid and accurate setting being facilitated by a pointer 
and scale. The horizontal traverse is likewise adjust- 
able by the handwheel in the centre of the column, 
the length of the stroke being indicated on a scale 
immediately above it. The traverse is effected by a 
cam and lever; the fulcrum of the latter can be varied 
and thus provides the adjustability above referred to. 
The vertical stroke is determined by the length of the 
splineway, but the diameter of the grinding wheel used 
also influences it, as allowance has to be made for run- 
ning out at both ends of the piece. A longer splineway 
than is normal can be ground with a smaller wheel 
than normal. The speed of the vertical stroke can also 
be varied. Three speeds are provided, viz., 6-2, 8-9, 
and 12-5 strokes per minute, through a gear-box at the 
back of the machine. This also effects corresponding 
changes in the other movement, the changes being 
controlled by the handwheel seen near the belt drive 
from the pulley to the pump. The lever above this 
wheel is that of the starting and stopping clutch. 
Below it is the pump throttle valve. The large wheel 
to the left is for the hand operation of all motions, 
except the pump. The horizontal traverse is governed 
by the depth of the splineway, the overall diameter 
across the top of the splineways, and the diameter of 
the grinding wheel. The vertical stroke can be 
varied from 100 mm. (3-937 in.) to 180 mm. (7-086 in.), 
and the horizontal traverse from zero to 30 mm. (1-181 
in.). The full range of the machine, as regards the bore 
of the piece being ground, is from 28 mm. (1-102 in.) to 
120 mm. (4-724 in.). It is unlikely, however, at all 
events where mass production methods are used, that 
the pieces vary in size to such an extent, so the grinding 
head proper is made in five sizes suitably dividing this 
range. The standard equipment is arranged for work 
having bores of from 42 mm. (1-653 in.) to 62 mm. 
(2-441 in.), and having a diameter over the top of the 
splineways of from 48 mm. (1-889 in.) to 70 mm. 
2-756 in.). The grinding wheel is 43 mm. (1-692 in.) 
in diameter by 10mm. (0-393 in.) thick, and the maxi- 
mum length of splineway that can be cut with it is 
145-75 mm. (5-738 in.). One smaller and three larger 
heads make up the series of five to give the extreme 
range. If required, these heads are supplied at an 
extra cost, or any particular one can be supplied with 
the machine as its working equipment. This equip- 
ment includes spare grinding wheels ; one spare grind- 
ing head of the same size as the working one ; one divid- 
ing plate for four, six, or eight splineways ; one divid- 
ing plate for 10 splineways ; one work fixture ; a wheel 
truing device, &c. 

As regards performance, a typical example may be 
given. The piece ground had a bore of 42 mm. (1-653 
in.) with a diameter over top of splineways of 48 mm. 
(1-889 in.). There were four splineways, each 12 mm. 
(0-472 in.) wide by 60 mm. (2-362 in.) in length. The 
total time taken to grind both sides of the splineways, 
i.e., to finish the job was, including clamping and un- 
clamping of the work, 6 minutes. The operating time, 
of course, varies with the state of preparation of the 
piece, the quality of the grinding wheel, and the length 
and depth of the splineways. The state of preparation 


itself varies considerably according to the accuracy of 
the original spacing and machining of the splineways and 
their straightness, ¢.g., they may have become distorted 
from heat treatment for hardening. Usually it is 
necessary to remove an amount of anything between 
0-0004 in. and 0-010 in. from each face. As the 
motion is continuous throughout a complete opera- 
tion, i.e., the grinding of the whole of the spline- 
ways in the piece, a high degree of accuracy of 
grinding is obtained with the machine, the tolerance 
of the splineway width being held within a limit of 
| plus or minus 0-0002 in. One division on the grinding 
| wheel feed handwheel represents 0-002 mm. (0-00008 
in.). As shown, the machine is arranged for a belt 
drive, a pulley of 300 mm. (11-811 in.) in diameter and 
running at a speed of 250 r.p.m. being used, but a 
direct motor drive can be provided. In either case, 
3-5 h.p. are required. 








THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


Tue thirty-eighth Annual Convention of the Incor- 
porated Municipal Electrical Association took place 
at Bournemouth from June 12 to 17, under the presi- 
dency of Mr. Geoffrey Porter, Borough Electrical 
Engineer, Worthing. On Tuesday, June 13, a meeting 
was held in the Concert Hall Pavilion, when a civic 
welcome was extended to the association by the Mayor 
of Bournemouth (Councillor J. R. Edgecombe, J.P.), 
after which Mr. Porter delivered his presidential 
address. 





Tue Status or THE MunicrpaL ELECTRICAL 
ENGINEER. 

The Incorporated Municipal Electrical Association 
was, he said, a mutual aid society and, though technical 
matters were of necessity largely in evidence in its 
work, the happy combination in its constitution of 
chief electrical engineers and laymen, in equal num- 
bers, had led to close and harmonious intercourse, in 
which the relationship of administration and technique 
could be viewed in its true perspective. From the 
beginning, the general management of the undertakings 
had been entrusted to the engineer and the young 
men who, in the early days, had been chosen for this 
position for their engineering experience had developed 
into skilful administrators, and had shown their capacity 
for co-relating the financial, technical, administrative 
and psychological factors that called for such delicate 
balance in the conduct of these concerns. Unfortu- 
nately, in recent years there had appeared a deplorable 
lack of appreciation of the professional aspect of the 
engineer’s position. From this attitude, which was 
by no means general, arose such evils as insufficient 
remuneration, the appointment of unsuitable men, the 
idea that municipal service was a career only for 
“ third-raters,”” and the active discouragement by 
seniors of promising recruits. Already there were signs 
that the supply of wide-minded men was failing, and 

| quite lately it had proved impossible to secure the 
|services of a fully competent principal assistant, 
though the salary offered was attractive and the 
prospects of advancement good. 

| It was also lamentable to observe the frequent lack 
|of appreciation of the difference between a trading 
department and a department whose duties were 
confined to legal and financial matters. It was 
impossible to avoid reference to the ever-increasing 
claims of financial departments to assume control. 
Members would be aware of a recommendation to the 
Council of the Institute of Municipal Treasurers and 
Accountants that they should approach the Ministry 
of Health with a view to extending costing systems 
|to other services. The result of such an extension 
might be that the electrical engineer-administrator 
would find himself shorn of an important part of his 
prerogatives. The Association might, therefore, be 
forced to take a part in this difficult controversy. 

One of the most significant peculiarities of the 
English-speaking peoples was the widespread practice 
of voluntary service in affairs. In all, the Association 
was represented on 26 such voluntary organisations, 
including the Electrical Development Association, the 
British Electrical and Allied Industries Research 
| Association and the British Standards Institution, while 
it maintained close contact with the work of the 
| British Electrical and Allied Manufacturers’ Associa- 
tion through a joint committee. It was notable in 
regard to these organisations that the same individuals 
appeared in their composition. It would be evident 
|that the strain imposed on these key men was 


| severe and the time occupied away from their normal | 


occupations considerable. It was open to question 
| whether so inconsiderable a number of persons could 
|continue to take so large a part in the industry’s 
| government and whether the supply of men of suitable 
quality of mind to carry on these complex duties 
would continue. To no small extent these organisa- 
tions overlapped and delay resulted. 


| At present the industry was prosperous and expand- 
ling; but signs were evident that the mould in which 
| it was cast fifty years ago was becoming inadequate. 
|In the place of the numerous separate bodies confined 
within narrow parochial boundaries, there could be no 
doubt that far wider territorial status would have been 
conferred on fewer undertakings had the early legis- 
lators been vouchsafed a vision of the conditions 
in 1933. Some of these undertakings had exerted 
the minimum effort to justify their existence. In 
1932 upwards of 250 undertakings sold less than 
1,000,000 kWh each. Of municipal undertakings, 129 
sold 5,809,886,317 kWh between them and 157 only 
502,633,391 kWh. It was urgently necessary that the 
initial ten years of the Central Electricity Board’s 
operations should be devoted to an intensive and 
| sustained effort to increase the demand by every 
supply undertaking. Such an effort would require a 
large capital expenditure and might be increased if 
the obligation imposed on local authorities to produce 
a balanced account each year was to be relaxed. Local 
regulation was not, however, enough. A reorganisation 
of distribution and management was the only effective 
method of stimulation. This must come from the 
|Commissioners and could not be effected without 


human wreckage. 
| 


| Sus-Station Dessrien. 


| On the conclusion of the presidential address a 
| paper on “ The Design, Equipment, and Operation of 
| Static Sub-stations ” was read by Messrs. E. Seddon 
jand J. Eccles, the object of which was to outline 
modern tendencies in the choice of sites, design of 
| buildings, and selection of equipment. 
| As regards the acquisition of sites, it had become 
|almost an axiom that for maximum economy in dis- 
| tribution the point of supply should be at the centre 
| of gravity of the load. While this was true for densely 
| populated urban areas, it would usually be found in 
|rural schemes that the optimum point was some 
| distance from the centre of gravity in the direction of 
|the incoming high-pressure line. In city areas the 
approximate centre of the present loading was usually 
| not hard to find, but it might vary from time to time. 
Having decided on the area in which it was desirable to 
secure a site, it would be fortunate if questions of cost, 
accessibility, and amenity did not eliminate all the 
available alternatives. In central urban districts, 
where the site problem was likely to be most acute, 
the conditions favoured an overground structure, and 
in all cases it was necessary to secure sufficient land to 
accommodate the equipment which would probably be 
| required when the district was saturated. The delay 
|in obtaining sites often held up important work, and 
| powers for compulsory acquisition of land for this 
| purpose should be sought. The difficulty of securing 
| sites also resulted in cramped layouts and prevented 
standardisation, but where this did not apply stan- 
| dardisation of the layout was desirable, and this 
| might be extended to the use of two or three sizes of 
| building, according to the rating of the plant installed. 
The designer of underground sub-stations was beset 
with many difficulties which did not arise in the case 
of overground structures, and though these were not 
insurmountable, the reluctance of British engineers to 
| adopt this type of station was, on the whole, justified. 
| Perhaps the greatest of these difficulties were drainage 
|and ventilation. The former was considerably simpli- 
| fied if precautions were taken to render the structure 
as waterproof as possible, while to admit air at the 
bottom of the chamber and to expel it at the top, as 
was necessary, the simplest method was to incorporate 
an intake ventilator in an entrance hatch and arrange 
| the internal enclosure of the hatchway so that, normally, 
air could only enter the chamber at floor level. The 
exit ventilator should be arranged to draw off air at 
roof level, and should preferably be located at the 
| opposite end of the chamber. The heat liberated by 
the transformers often produced an adequate draught, 
| otherwise a fan must be installed. 
| Inan attempt to minimise capital cost in areas where 
tthe immediate revenue was not likely to meet the 
annual charges, kiosk sub-stations were frequently 
used. It by no means followed that this was the best 
solution, as such structures, besides requiring annual 
painting in many districts, often gave rise to the 
temptation to reduce clearances on the score of economy, 
led to a cramped layout, and were a source of nuisance, 
owing to the way they intensified transformer hum. 
It was sometimes possible to dispense with normal 
enclosure by employing weather-proof switchgear and 
transformers. The chief advantage of this was a 
reduction in first cost, though this was offset to some 
extent by higher maintenance charges and by the 
difficulties of opening up the equipment in bad weather. 
In rural areas, where questions of costs outweighed 
those of amenity, it was often necessary to adopt the 
open layout and to choose a design which gave the 
|maximum of safety consistent with economy. This 
; meant that the layout should be straightforward and 
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symmetrical, proper means of sectionalising being 
provided, so that shutting down for maintenance pur- 
poses was unnecessary. Isolating switches should be 
placed as far as possible from the apparatus con- 
trolled, and clearances should be supplemented by 
screens for use when maintenance work was being 
carried out. The pole-mounted sub-station had 
developed from a transformer bolted to a pole to an 
ambitious structure, which only differed from an 
acknowledged sub-station in having the transformer 
raised on a platform. Though under the Home Office 
Regulations the status of these stations was somewhat 
nebulous, it was highly desirable they should be 
designed and constructed to comply with safety require- 
ments. 

As regards equipment, three fairly well-defined types 
of extra-high pressure switchgear were in use in 
the large capacity sub-stations of to-day. These 
were the fixed cubicle, the truck and the metal-clad. 
For some years the last had been favoured by British 
engineers, and it was interesting to note that Vontinental 
and American practice was falling into line. In 
America, however, the practice was to use compound 
or oil filling only when the pressure exceeded 15 kV. 
At lower pressures the conductors were protected by 
moulded insulation, and British designers had been 
trying similar methods with a view to reducing first 
cost. The oil-immersed metal-clad switch-fuse had 
also been introduced for the same reason, but few test 
results were available to show its efficiency under 
short-circuit conditions. 

While there was a certain unanimity with regard 
to extra-high pressure switchgear, the same could not 
be said about equipment for controlling medium 
pressures. Automatic oil circuit-breakers, though 
they formed the safest type of control, were very 
expensive per kilovolt-ampere controlled, and an 
alternative that was coming into favour consisted 
of open type bus bars, isolating links and fuses, of 
the open or enclosed cubicle patterns. 
that the fuse body should be sufficiently strong to 
withstand the disruptive forces due to the arc energy 
and that substantial phase barriers should be pro- 
vided at the fuse level. 


The modern transformer was a robust and highly | 


efficient piece of plant, and perhaps the greatest advance | to last for many years, were now being laid down. 
| It was important that delays which now occurred in 


in its design during recent years had been the improved 
thermal dissipation of the active material by the pro- 
vision of scientific ducting. This had led to a reduction 
of the hot-spot temperatures and in the specific weight 
of active material. Another important advance had 
been the partial substitution of paper for cotton in 
conductor insulation. This had reduced service 
shrinkage to a minimum and enabled elaborate coil 
clamping devices to be dispensed with. With the 
improved thermal design had come the temptation to 
increase the flux and current densities. High flux 
densities, however, necessitated a disproportionate 
increase in the magnetising current and the intro- 
duction of higher harmonics into the wave form of the 
primary current or secondary voltage. Excessive 
magnetising current tended to increase the load on 
the supply cables unnecessarily and to impair the 
voltage regulation, whilst harmonics in the secondary 
voltage might have serious effects on the operation 
of static condensers or cause sparking on rotaries, 
High flux density was also one of the most potent 
causes of transformer hum. There was therefore some 
merit in the suggestion that a limiting flux density 
should be specified by the user. If this were incor- 
porated in all specifications, manufacturers would be 
obliged to use it in their normal designs and the economic 
benefits of mass production would thereby be retained. 

The most economical size of transformer was a matter 
of some commercial importance. Up to 750 kVA 
the cost of one transformer was considerably less than 
two of half the size, but above 1,000 kVA the difference 
was less marked, and it might be better to install the 
larger number. Normally, a two-transformer sub- 
station might be safely loaded to 75 per cent., and a 
three-transformer station to 100 per cent. of the total 
rating. It was seldom desirable to install units rated 
at above 1,000 kVA, except where the accommodation 
was cramped, or the loading very dense. 

At present, a voltage variation of + 12-5 per cent. 
was allowed on the declared pressure of an extra high- 
pressure supply, and of only + 4 per cent. at the 
medium pressure consumers’ terminals. It was certain 
that a literal enforcement of the former range at the 
point of supply in bulk would make it impossible for 
the distributor to preserve the medium pressure within 
the statutory limit without using voltage control equip- 
ment. Even with such equipments it would be 
difficult to maintain the medium pressure on an 
extensive network, and it would seem that the time 
had arrived when permissible medium pressure variation 
should be increased to + 8 per cent. In the meantime, 
there would be a demand for voltage control equipment 
which, to give the best results, should be automatic in 


It was essential | 


single or multi-point earthing was adopted depended 
on local conditions, but enough current must always 
flow to ensure the operation of the protective devices. 


using much simpler sub-stations than those described 
in the paper. 
louvres in the walls, as with certain directions of the 
wind the latter did not dissipate the heat sufficiently. 


be capable of boosting the voltage with the load. Much 
could, however, be done to maintain a steady voltage 


plant or by employing boosters to establish a constant- 
voltage point near the remote end of the feeders. 
The relatively few faults on modern well-designed 


to ensure the continuity of supply were economic- 
ally justifiable. In the case of switchgear, however, 
apparatus of sufficient rupturing capacity to meet 
all foreseen requirements should always be installed. 


form was not entirely satisfactory for protecting trans- 
formers supplying medium pressure feeders through 
fuses, as the fault almost invariably brought out the 
transformer switch before the fuse had melted. Inverse 
time-delay relays with a definite minimum time were 
more satisfactory, and where the neutral of an extra 
high-pressure system was earthed, such relays on two 
phases, with an instantaneous element responsive to 
ix fault current, formed an adequate protection 





for transformers isolated on the medium pressure 
side. Where transformers were paralleled on the 
medium pressure side, oil circuit-breakers should be 
| provided, and each unit might then be protected on the 
| circulating current system, overload protection being 
| obtained by inserting fuses in the pilot wires between 
| the extra-high pressure and medium pressure current 
| transformers. Inverse time-delay relays with a 
| definite minimum time were also suitable for extra 
| high-pressure feeder protection on a radial layout, 
| while on ring mains, directional overload with graded 
| time delays had been used, successful time discrimin- 
| ation being obtained when the number of sub-stations 
{on the ring was limited. Where the number of sub- 
| stations was large the maximum time delay necessary to 
| provide satisfactory discrimination between successive 
| relays was often prohibitive, and for such a heterogeneous 
network the balanced current system provided the 
most complete form of protection. 
Only a short time was available for the discussion, 
in opening which, Mr. H. C. Lamb said that the paper 
| was extremely valuable as distribution systems, incor- 
porating sub-stations of the kind described and designed 


the acquisition of sites should be removed by compul- 
sory powers. The designs showed that attention was 
being paid to the appearance of the buildings. That 
this point was of importance was shown by the fact 
that the Parliamentary Committee’s opposition to the 
granting of compulsory powers of acquisition to the 
Manchester Corporation was removed when they were 
shown photographs of the structures similar to those 
proposed. A Bill was now before Parliament to make 
these powers universally applicable, and it demanded 
support not because such powers would often have to 
be applied, but because their possession promoted 
reasonableness. The cost of switchgear was mainly 
due to elaborate layouts. Present-day cables and 
transformers were so reliable that such layouts were 
not necessary, and in Manchester he had eliminated 
circuit-breakers on the low-pressure side and had 
reduced the number on the high-pressure side. In 
Edinburgh they were apparently employing metal-clad 
equipment exclusively, but though this was essential 
in many situations, frequently steel cubicle gear was as 
satisfactory and cheaper. The authors advocated that 
an 8 per cent. voltage variation should be allowed, 
but he could not help thinking this would be a 
retrograde step. It was quite easy to keep within the 
present limit of 4 per cent. if automatic voltage regu- 
lators were used, and although he had over 100 sub- 
stations on his mains, he found that all that was 
necessary could be obtained by installing regulators at 
some dozen or so points. 

Mr. H. W. Swann thought it right to point out that 
the Electricity Commissioners’ Code, mentioned in the 
paper, was now under revision. He agreed that there 
were sometimes difficulties in ascertaining who was the 
actual owner of the plant under the Factory Acts. 
There was no statutory definition of the term “ occu- 
pier,’ which was used so often, though it had been 
laid down that it was the person who ran the factory. 
Suppliers must accept responsibility for all the equip- 
ment which was installed on their premises, but the 
occupier might pass on that responsibility to the 
actual offender. As regards the maintenance of earth 
circuits, as mentioned by the authors, the most impor- 
tant point was to measure the current flowing. Whether 


Mr. A. W. Blake said that at Willesden they were 


He preferred air ducts or chimneys to 


on industrial loads by using power factor correcting 


systems operating at 11 kV and 6-6 kV raised the 
question whether all the precautions which were taken 


Inverse time-delay overload protection in its simplest 


merits of metal-clad outdoor switchgear for sub-station 
work. It was better to put the money into such 
equipment than into buildings. As regards testing, 
there had been more practical proving of switchgear 
than of transformers and reactances, and the latter 
failed more often on test than did the former. In 
considering rating, regard should be had to the relation 
between the breaking and making capacities. When 
making, the switch had to deal with the maximum 
short-circuit transient, which might frequently be 
double the rating based on the breaking capacity. As 
the mechanical forces increased with the square of the 
current, the making capacity was therefore of great 
importance. The national testing station recommended 
by the authors was not desirable. A plant for this 
purpose was already in operation and could be con- 
trolled by a National Testing Committee. 

In the afternoon an exhibition of domestic apparatus 
and appliances and public lighting which had been 
arranged by the British Electrical Development Asso- 
ciation in the Winter Gardens was visited, while in 
the evening delegates attended a reception given by 
the Mayor and Mayoress of Bournemouth. 


METERING AND TARIFFS. 


On Wednesday morning, June 14, a meeting was 
held at the Pavilion, when a paper on “ Electricity 
Metering and Tariffs” was read by Mr. W. Lawson, 
who said that few scientific instruments had to perform 
under so many adverse conditions as the electricity 
meter. At low loads its driving power was less than 
that of a watch, and it had to integrate the three 
variables of current, voltage, and time at varying 
temperatures and frequently in damp situations. It 
was not surprising, therefore, that tolerances were 
allowed, the legal limits being + 24 per cent. in Great 
Britain, + 4 per cent. in America, and from + 34 per 
cent. to +12 per cent. on the Continent. These 
comparatively narrow limits had had a beneficial effect 
on British metering practice. The great majority of 
meters in use were of the motor type, and those 
employed on alternating-current circuits had recently 
been greatly improved by reducing their weight and 
making the parts more convenient for examination, 
assembly, and adjustment. The overload accuracy 
had also been extended. Prepayment meters were 
approaching finality in design. 

Efficient organisation was of supreme importance in 
maintaining meters, as neglect to note their behaviour 
might lead to a serious loss of revenue. The tendency 
was for meters to run slow owing to friction in the 
working parts, and probably the chief trouble was wear 
in the rotor bearing. The work of inspection and 
repair necessitated the employment of specially trained 
men who should be capable of advising the consumers, 
and in Birmingham entailed 10,000 visits a year. 
Turning to the question of tariffs, the author remarked 
that there was evidence that the Central Electricity 
Board’s system of charging would have to be modified 
if the infliction of hardship was to be avoided. In 
the case of an undertaking highly developed on the 
domestic side, changes in the weather might cause 
snap demands for which it was unfair it should be 
penalised, and, unless some easement was forthcoming, 
great care would have to be taken in the development 
of domestic heating, especially as charges were made 
in respect of each point of supply. Otherwise the 
result would be that the total kilowatt demand charge- 
able would not represent the combined simultaneous 
demand on the Board, but the sum of the individual 
maximum demands at any one time. This would 
certainly be a higher figure, particularly if each point 
of supply was called upon to deliver load up to its full 
capacity at different times. The type of tariff involving 
a kilowatt or kilovolt-ampere charge, although 
scientifically the best, was not of universal application, 
and a fixed charge based on the size of dwelling, number 
of rooms, floor area, or rateable value had been fre- 
quently substituted for domestic supplies. Another 
and more equitable basis was to fix the charge in 
accordance with a predetermined kilowatt demand. 
This had the advantage of inducing the consumer to 
diversify his load. While the two-part tariff had 
stimulated consumption, a large number of consumers 
who might do so did not avail themselves of it, and 
this might be the reason for the slow progress in the 
domestic field, about which there were so many com- 
plaints, A possible substitute was the step-rate tariff, 
in which a certain number of units were charged for 
at a high rate to cover the lighting, a large number at 
an appropriate lower rate to cover cooking, and the 
rest at a still lower rate. 

None of these tariffs involved any complicated 
systems of metering, but as new uses for electrical 
energy were put into practice, or as alternative means 
of meeting the requirements of the consumer had to 
be found, something more elaborate might be neces- 
sary. For instance, in addition to the ordinary meter, 
special meters might have to be installed for measur- 








operation, have a minimum power consumption, and 


Mr. H. W. Clothier wished to call attention to the 
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consumptions, all of which would be charged at special 
rates, and for measuring the total maximum demand 
and average power factor, so as to determine the 
appropriate discounts. This was an example of ex- 
pediency in tariff building and enabled the existence 
of the great variety of tariffs, which some thought was 
such a bad feature of the supply industry, to be under- 
stood. For the inherent handicap on the industry was 
the problem of increasing consumption, and at the 
same time checking rank growths of demand. A 


standardised tariff would, therefore, have dire results | 


on the industry, and the increase in the cost of distribu- 
tion relative to that of generation was a warning that 
the treatment of the problem should be flexible. 

In opening the discussion, Mr. A. J. Howard said 
that the ideal tariff for electricity would be one like 
that used for water—a fixed charge on the rateable 
value for the premises. Though that could not be 
enforced as yet, it was being approached at Taunton 
in certain working-class houses where the charge of 
44d. per unit for lighting was collected at the rate of 
9d. per week, a balance being struck and a settlement 
made every half year. Free wiring schemes should 
contain a condition that gas was not to be used for 
lighting. Otherwise it would be found that an elec- 
tricity supply would be taken simply to serve a wireless 
set. Free lamp replacement prevented cheap foreign 
lamps being used, a practice which gave electricity 
supply a bad reputation. The chief drawback of the 
prepayment meter was its cost. It ought, moreover, to 
be fitted with some device which would indicate when 
the amount of energy paid for was nearly exhausted. 

Mr. L. L. Robinson thought the simplest method was 
to use @ pre-payment meter for the running charge 
and to let the landlord collect the fixed charge. The 
private landlord would not, however, do this, and it was 
too expensive to employ special collectors. By now 
it should be possible to use a simple pre-payment meter 
in conjunction with a different flat rate for the esti- 
mated lighting, cooking and “ all-electric’ consump- 
tion. 
lation and at least part of the cost of repairs to prevent 
carelessness. A minimum annual payment should also 
be stipulated. 

Mr. A. W. Blake said that the increase in demand on 
dull cold days, mentioned by the author, was due to 
the heating load, and brought in a minimum revenue. 
At the same time, undertakings drawing a supply from 
the Board would have to pay for this increased demand 
at the maximum rate. A two-part tariff also worked 
unfairly during a cold snap when a district was well 
developed, and the conditions arising where the supply 
was given at two points were also unfair. The points 
should be brought to the attention of the Board. 
application of the two-part tariff to distribution was 
surrounded with difficulties. No such tariff was uni- 
versally equitable, and it was right to say that the results 
of standardisation would be dire. ‘ 

Councillor W. T. M. Hughes also contended that 
simpler tariffs were required. As a layman he did not 
see why it was more difficult to quote a flat rate for 
electricity than for coal or lamps, as all had to contend 
in a varying degree with the factors of fluctuating 
demand and cost of materials and storage. The rigid 
application of the maximum demand system might 
upset the costs of an industrial consumer for months 
if he was working on short time. 

Mr. W. M. Selvey said that the real trouble with the 
two-part tariff was that it was unscientific. One of 
the parts of which it was made up was a complicated, 
not a simple, function, as had been supposed. The 
diversity of the different loads was very high, and it was 
impossible to get one two-part tariff to take these 
differences into account. Electricity was more a service 
than a commodity, that is, it corresponded to rent and 
debentures. The commodity factor in the running 
charge varied so that there must be endless rates to 
equate prices to cost of production. 

Mr. H. E, Blackiston said the cost of a pre-payment 
meter was often as much as twice the revenue obtainable 
from the consumer. He had installed a shilling-in-the- 
slot meter for the running charges and told his consumers 
that the standing charges would be so much a week in 
addition. This could be put in the meter, if desired. A 
low flat rate for lighting attracted a number of con- 
sumers, such as offices, who were no good to the under- 
taking. 

Councillor J. 


R. Potts said that nine months ago 


sixty-four houses had been erected in Carlisle, the rent | 


of which was 4%. per week. To this had been added 
3d. per week for current and Id. per week for lamps. 
No meters were installed, thus saving 2001. The 
experiment had proved successful. 

Mr. A. 8. Blackman thought pre-payment meters 
were a danger to electricity supply. In Sunderland, a 
supply to small houses was given through ordinary 
meters, the upkeep and maintenance of the installation 
being undertaken by the Corporation. The revenue 
was collected weekly, a charge of 6d. per unit was 
made up to a certain number of units, 2d. of this being 


This flat rate must include the rent of the instal- | 
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for the hire of the installation. Thereafter, 0-75d. per 
unit was charged. His opinion was that engineers 
had a tendency to tackle simple problems in a com- 
plicated way. 

Mr. Lawson, in reply, said that everyone was aiming 
at simplicity, but the laws of electricity supply re- 
quired that the tariff should suit the particular con- 


sumer and the particular purpose for which he was | 


using energy. He agreed that pre-payment meters 
should be cheaper. He did not think the grading 
suggested by Mr. Robinson would work, as the consumer 
would object to paying for the current used by an 
iron at the lighting rate. 
| sell electricity on a flat rate, as suggested by Councillor 


Hughes. 


| THE TRACKSON CHAIN-TRACK 
HOPPER WAGON. 


| In modern large-scale engineering works in which 


| tractor-drawn elevators are employed, mule-drawn 
spoil wagons are also replaced by trains of tractor- 
drawn units. 
graders, and when one wakon is filled the train draws 
ahead so that a fresh vehicle is level with the discharge 
chute. When all vehicles are filled, the train pulls 
out of the way and another takes up position, the first 
one being hauled to spoil grounds where the contents 
are discharged through hopper doors. The capacity 
to which these wagons are now built is considerable, 
and the accompanying illustration shows a typical 
modern unit, known as a 10-13-wagon constructed 
by Messrs. The Trackson Company, Milwaukee, Wis., 
U.S.A. This, as its designation implies, has a capacity 
of 10 c. yds. striken measure, or 13 c. yds. heaped. 


(T'o be continued.) 


As will be evident, it is very substantially built, 
to stand up to the severe service in which such vehicles 
are used, while special attention has been given to the 


easy renewal of such parts as are bound to be exposed | 


to wear. The loading height is low, and the relatively 
small flare given to the sides of the body, together with 
the long dumping doors, extending the whole length 
of the body, make it easy to discharge even the most 
sticky material; the high clearance underneath (26 in.) 
jalso permits the wagon to be pulled clear of the 
dumped spoil easily and quickly. The overall width 
is 9 ft. 7 in. and length, without tongue, 16 ft. The 
length inside the body at the top is 14 ft. and corre- 
sponding width 6 ft. 6in. A pair of doors close a 
bottom opening 12 ft. by 4 ft. 6 in., so that the contents 
can be got rid of very quickly. The bodywork is 
of plates }-in. thick, the doors being § in. in thickness. 
The body stiffeners and braces are of U-section and a 
| bulb angle protects the rim. The through axle is 
4} in. in diameter, the pivot axles being heat treated 
and 4 in. in diameter. 

The track wheels are much larger than has been 
| usual practice, making this pattern of wagon easier to 
jhaul. The track width is 20 in. and the wheelbase 
|40 in. The chain track wheel framing is built up of 
high-carbon steel, the wheels, which are easily demount- 
able, being fitted with Timken roller bearings. The 
track shoes are heat treated alloy steel, the shoe pins 
being of the floating type in hardened bushes fixed 
in the shoes. The tension members consist of a row 
of hook links and twin connecting links, heavy drop 
forgings, heat treated. 





It would also not be easy to | 


These are hauled alongside the elevating | 


One lever only is used for dumping and closing the 
doors. The cables are protected and arrangements 
|made to ensure winding without fouling. Hyatt 
roller bearings are fitted to the winding gear. The 
| lever and winding drum are at the back of the wagon. 
The tongue is short and of tubular form, the drawbar 
spring being contained within the tube and thus being 
completely protected from dust and dirt. The spring 
|assembly can be removed by taking out a couple of 
| bolts. The drawbar head is provided with two holes, 
| one for use in connecting up with the tractor drawbar 
and the second for connecting to another wagon, in 
train. 








CATALOGUES. 


Lapping and Honing Machines.—An_ interesting 
description of their lapping and external honing machines, 
with particulars of the kinds of work within their com- 

| pass, is to hand from Messrs. B.S.A. Tools, Limited, 
Sparkbrook, Birmingham. 
Grinding Wheels.—Messrs. The Carborundum Com- 
| pany, Limited, Trafford-park, Manchester, have sent us 
a specification of floor-stand grinding machines with 
| two grinding wheels, for surface speeds up to 9,000 ft. 
| per minute, driven by alternating-current motors. 





Emulsifying Machine.—A machine named the “* Homo- 
| geniser,”’ for emulsifying food preparations, is the subject 
of a catalogue to hand from the makers, Messrs. G. and J. 
Weir, Limited, Cathcart, Glasgow. It is made in four 
| sizes, with outputs of 100 gallons to 1,250. gallons per 
hour. 

Electric Line Fittings.—An outdoor fitting with cart- 
ridge fuse, for fixing to buildings or poles to carry the 
line and bearing the trade name “ Isco,” is described 
in a leaf catalogue to hand from Messrs. W. T. Henleys 
Telegraph Works Company, Limited, Holborn-viaduct, 
London, E.C.1. 

Bakelite Material.—Messrs. Bakelite Limited, 68, 
Victoria-street, London, 8.W.1, have sent us a copy of 
their house journal, “ Bakelite Progress,” illustrating 


the great variety of articles—machine parte, gears, 
clock cases, electrical fittings, bottle caps, &c.—for 
which the product is suitable. 

Air Conditioning.—-Messrs. The Andrew Machine 


Construction Company, Limited, Oliver-street, Stock- 
port, have issued a circular explaining their unit heater 
with universal electric motor. It is easily adjustable 
as tu direction, and is adaptable for heating, cooling, 
steam absorption, filtering the air, &¢. 

Coal Cleaning.—A pamphlet describing their machines 
and process for cleaning coal by removing loose dust is 
to hand from Messrs. The Birtley Company, Limited, 
Birtley, Co. Durham. Either dry or water cleaning of the 
coal may follow and apparatus for conveying and dispos- 
ing of the dust is provided in the scheme. Some sixty 
of these plants are in operation. 

Cranes and Excavators.—Messrs. Thomas Smith and 
Sons (Rodley), Limited, Rodley, Leeds, have sent us 
copies of three new catalogues dealing with excavators, 
electric cranes, and spare parts for locomotive steam 
cranes. All the catalogues are fully illustrated and 
|ample descriptive matter and particulars of capacity 
are also given for types covering all the usual applications. 


Machine Tools—A series of machines specially designed 
|for bridge, boiler, shipbuilding and heavy plate and 
| section steel work are shown in a special catalogue to 
|}hand from Messrs. Sir William Arrol and Company, 
| Limited, Glasgow. Many types of riveting machines are 
| adapted to various operating positions when slung from 
a crane, and there are presses, motors, pumps, accumu- 
| lators, air locks, hoisting and hauling plant, lifting jacks 
|and a machine for planing circular roller paths up to 
58 ft. 6 in. in diameter, such as are used for cranes and 
swing bridges. 
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CONSTRUCTION OF A MARINE OIL- | 
LOADING STATION. 
T. Farrance Davey, B.Sc., A.M.Inst.C.E. 


Tue plant described in this article was designed | 
for the storage of crude oil and its export by tanker 
to the refineries, from the marine oilfields on the 
California Pacific Coast, north of Santa Barbara. 
The oil, of 38-6 per cent. asphalt base, was obtained 
from wells drilled in the ocean bed. These wells 
yielded a maximum of 13,000 barrels of oil per day, 
but averaged about 2,000 barrels. The producing 
zone was at a depth of 3,500 ft., the pressures of 
1,000 Ib. per square inch and gas discharges of 
2,000,000 cub. ft. per day met with being controlled 
by high-pressure fittings and valves. 
 beaned down,” or reduced in flow and pressure, 


at the well head and passed through a gas separator | 


to rundown tanks, from which it was pumped by 
centrifugal pumps, driven by enclosed fireproof 
motors, to storage at the tank farm, through a 
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| teen hed in two lengths, the first, of 2,000 ft., 
| launched far enough to enable its shore end to be 
coupled to the sea end of the shorter length. 

To avoid trespassing on a neighbouring ocean 
lease, the line had to be launched in a curved path | 
off straight slipways, the line being kept aligned on 
the slips by towing it in an erratic path, as shown 
in Fig. 3. When there were signs of the pipe | 
moving to the left of the slip, a movement of the 
tug to the left, or port, put a bending moment on 
the pipe which, with the friction of the sand as a 
fulcrum, permitted the line to be forced back on 
to the centre of the slips. Owing to the imminence 
of legal proceedings, and an injunction to stop the 





The oil was 


place at night in secrecy, completing a combination 
| of circumstances unlikely to occur again. 


followed by careful grading of the site of the launch- 





the profile, given in Fig. 4 








Fie. 1. 


pipeline under the beach and below water. This 
spiral welded chromium-steel pipeline can be seen 
under construction in Fig. 1, the marine oil well 
derricks on their cofferdammed islands appearing 
on the beach in the background. The line was 
anchored to steel piles of H-section driven into the 
beach, and was about three miles long, its position 
being accounted for by the fact that the land imme- 
diately above and abutting on the beach, belonged 
to a rival oil company, from whom a right of way 
could not be obtained, the alternative being a right 
of way granted by the State below high-tide line. 
The initial storage consisted of two 80,000-barrel 
tanks, with floating roofs to minimise evaporation 
losses, enclosed in earthen firewalls» Centrifugal 
pumps, controlled by switches in a detached switch 
and transformer house, supplemented gravity in 
discharging the oil to tankers through a 10-in. sea 
loading line. The general plan and position of 
the tank farm on a hillside is seen in Fig. 3. Oil 
tankers of the largest tonnage are moored in the 
open sea, some 2,500 ft. from shore, in 9 fathoms 
of water, the bottom being sandy. The method 
of placing the sea loading line in position was to 
assemble it ashore and launch it on greased slipways 
by towing with the aid of a powerful tug. The 
pipeline consisted of 2,500 ft. of 103-in., 45-5-Ib. | 
seamless steel casing. Owing to the short length of | 
right of way available, it had to be erected and | 





Pipe LINE UNDER CONSTRUCTION. 


being | 
'and couplings being further cleaned with petrol 


launching of the line, the launching eventually took | launching at 350 Ib. per square inch. 
| and canvas wrappings were applied with the inten- 
tion of protecting the pipe from corrosion, but 
A marine survey was the first preliminary, | unfortunately the urgency of launching, to forestall 

a judicial injunction, made it nec essary to continue 
ing ways by trenching and trestles, as shown in | 
A detail of the trestle | 


out by swabs and wire brushes, threads of pipes 


}and coated with oil and graphite. Pipes were 
'serewed together by 20 men, operating four pairs 
of lay tongs on one side of a coupling, against back- 
up tongs on the other side, two full turns being 
made after all four crews had started working. 
The couplings were then electrically welded to the 
| pipe with 2-in. fillet welds, in two runs, to protect 


| the collar and threads from damage during launch- 


ing, and prevent loosening of the screwed joints. 
Two of these screwed-coupling joints are shown at 
AA in the detail drawing of the pipe given in Fig. 9, 
on page 29. The line was finally tested before 
Bituminous 


launching after the tide had fallen, the coating 
being damaged by being towed through the sand. 











Fie. 2. 


is shown in Fig. 6. In this work of grading and 
making the necessary roads, an elevating travelling 
grader was put to effective use, grading and loading 
spoil directly into motor wagons. A pair of Douglas 
fir slips, 6 in. by 8 in., were laid 20 in. apart along 
the whole length of the prepared site and bolted 
together with countersunk bolts. The planed top 
surface was protected by roofing paper during the 
preliminary processes of assembling the pipe. 
Bedded on these and a parallel 4 in. by 6 in. sill, 
were 6-in. by 8-in. stringers to form an erection 
stage, 8 ft. wide, on which the pipe, in two sections, 
could be assembled, waterproofed and rolled as 
required. The trestles were placed at 7-ft. centres 
and were built of 8-in. by 10-in. sills, posts and caps. 

The slipway terminated at the shore in a cradle 
pit, built of light sheet piles, of such a size—12 ft. 
square—that the wooden cradles carrying the pipe 
could be rapidly removed as they dropped from the 
pipe leaving the ways. The pit, which is shown 
in Fig. 2, was of such a depth, and the end of the 
ways so located, that at the state of the tide at 
the time of launching, the pipeline should be 
submerged in the pit. By filling the pipe with air, 
it was thus possible to reduce its weight, when so 
submerged, to 4 lb. per foot run; this resulted in a 
| considerable diminution of the 
bottom and the power necessary for towing. 

Before erection the pipes were cleaned inside and 





friction on the sea | 


CraDLE Pit For LAUNCHING. 


This damage was, however, a minor item when 
compared to the loss due to an indefinite holding 
up of the production of some 10,000,000 dol. worth 
of oil. 

Protection was provided in the breaker line by 

| a concentric 14-in. steel casing, 400 ft. long, which 
was welded to the line by split reducers and angle 
spacers, as shown at BB in Fig. 9, there being 
three angle spacers at each coupling, the intervening 
space between the casing and pipe being filled with 
Petroplastic asphalt, 3-in. filling holes being provided. 
The sea end of the pipe was swaged to 8-in. diameter 
and fitted with heavy cast-steel flange connection 
for the rubber hose, which had no wire reinforce- 
ment. The flange is shown at C in Fig. 9. During 
the pulling operations the flange was blanked off 
with a heavy blank flange, fitted with a screw plug 
by which the diver could release the air pressure in 
the pipe and flood it with water. A split casing 
was welded at the sea end of the line to form a 
| stop against which the tug could tow by means of 
cable, bridle and sea clamp, these details being 
shown at D in Fig. 9, and in Fig. 10. 

A sled, shown at E, made of 8-in. by 12-in. 
timber, adzed to curved ends and armoured with 
ic-in. steel plate, was bolted firmly to the pipe 
to prevent it from nosing into the sea bed. As the 
pipe was pulled in a curved path it was an advan- 

‘tage to make the sled concentric with the pipe 








28 


CONSTRUCTION 


SYREN SIGNALS AT PUMP HOUSE & 
BOARD SHIP. 


ENGINEERING 


[JULY 14, 1933. 


OF A MARINE OIL-LOADING STATION. 




























=== Stop Pumpir 
-- a a, 
ecce -up Pamping , 
— — —From “orn SHip-Fintohia Cargo se 
— — —From Shore -Line Filled with Water Trench A+) , 
—-— We Want to Radio . 70 
——- Call for Tender Fig. 4 60° 
aooues Ballast to Purp Ashore 
SEMAPHORE SIGNALS AT PUMP HOUSE. -____. 50 
‘ ~~ ee 40 
bo | & | 
Pumpes Pr Pr é Stop Pr — see 
umping umnping yp Pumps 
Stopped Slow Full Speed Imnmediatel — | 20' 
i ——-+! Peas Lb fi. 
High Tide MiHLT. | \ Xs jo'Ser& Welded “2% nian 
MLL. lal es ae ae \ ud Easing "Remninds “© wre 
‘Cradle 1000 2.000 Anchor \~% House Slip Joint “ony Mee 
Pit ock ay Wate Se -— ‘nge 
racdle Pit \— /, 2 Pipe “th 
’ | #¢¥ Telephone 
Fig.3. PLAN OF LOADING STATION. cEP | ft? \@ | Soe 
; 0 | banter 4 
| ‘\ 7 sf 
s . 1 c — | 7 / A ‘ic 
Anchorage 000Lb Anchor cif cable iY ff * c Fig. 5. ASSEMBLING FLEXIBLE HOSE 
*\ Marking \ P A jor’-f rt! = 
uoy \ Tole¥r a L- vie \ © a 
- Fe = -* =~ 
et Starboard jput=+- oro 7 ' > 
‘ seed ; Atty -—L.- = 
Cane Marker Moor | tid Me wool. .. ack = “ 400Ft.Armoured * 
Ships Breast ubber Hose gee < M \ With 14°Casing 
\ Moorings Hove Pick-up 210 Ft.Long a i, Lime -—71 \ \ ee = 
\ ~; MOY Y a>" pre -* ’ s : | 
Oe ee - «i > 
70g) Shel “Groorsd ead ErraticPathin Fig. 6. DETAIL OF TRESTLE. 
elephone Chain Anchere which Linewas (SECTION A-A FIG. 4.) 
| uoy founched to 
e ~ 2 Y We o -_ 
: Fan. hesits hy eep Same on aye 5.6 Air Filled 
é Stern 22 be? we Strings Attachir Barrel 
Prti 4 Sts Fathome Below ‘g 
Mooring Boe! Hf M.L.L.W. 2nd.Length f it Cra Glee toPipe a — 
\ Buow 2 \ 1G000Lb. Armoured’ . Wood Slips “ENGINEERING” 
\ \ Anchor tet.Length } ~ ‘ 
a > . — : ee ES 
IGOOOLD. \ Ft.200 o 200 400 600 Feet 
Anchor s ! SE 


as the pipe partially rotated during its motion. 
The first length, during the short pull necessary to 
match the two ends together, was provided with 
hooks lashed to the pipe, to which manilla lines 
were made fast from the winch holdback, the latter 
heing anchored to short piles bearing against buried 
deadmen. The winch carried a drum of wire rope, 
two nigger heads for manilla lines, and was con- 
trolled by powerful hand and foot brakes. A 
bull-plug formed of a welded casing carrying an 
eye was screwed to the end of the pipeline, and to 
this the hold-back line was made fast. This is 
shown at F, in Fig. 9. 

The curved path of the pipeline would have made 
a curved and super-elevated slip an advantage, but 
the narrow width of the right-of-way obtainable 
precluded this scheme and the pipe had to be towed 
in an erratic path as shown in Fig. 3, constant com- 
munication being maintained between the tug and 
the shore to keep it on the ways. Illuminated ranges 
gave the bearings of the slip, while syren and lamp 
signals were used during the darkness and semaphore 
during the day. The first 470 ft. of pipe was towed 
from 5.30 a.m. to 5.40 a.m.; matching up the two 
ends, coupling and welding the pipe and giving it an 
asphalt and canvas coating at the point of junction 
took until 10 a.m., the final launch being completed 
at 12.10 a.m. 

Some days later, the 
moorings were planted and the diver attached 
the hose to the end of the line. The flexible 
was 210 ft. long. and constructed from 8 in. inside 
diameter soft rubber pipe in 30-ft. lengths wired 
and clamped to 8-in. heavy cast-steel thimbles and 
flanges as shown at Gin Fig. 11. Two 30-ft. lengths 
at the sea end were plain and provided with a hoisting 
bridle and clamp shown at H in Fig. 11, the position 
of which was indicated to the pilot of the anchorage 
by a pick-up buoy, provided with a rubber tyre 
fender, shown to the left of Fig. 11. The next three 
lengths, where maximum wear occurred due to 
scraping of the pipe on the sea bottom with the 
movement of the ship during the loading process, 
were armoured with }-in. diameter manilla rope 


final test was made on the 


line, 
hose 


applied in marlin hitches. The remaining lengths | 


were plain. The diver’s task in fastening the flexible | using 3-in. chain shackles and 4-in. anchor shackles. 
hose to the pipe flange was simplified by assembling | The buoys were fitted with swivel mooring hooks, 
the hose on the deck of the tug and sliding the lower | a manhole and a sounding plug, and were given a 
flange down a wire cable made fast to the tug’s boom leoat of anti-fouling paint. before being planted. 
and to one hole in the terminal flange of the pipeline, | They were planted by a derrick lighter which was 
as shown in Fig. 5, above; the bolt holes were thus | towed into position by two tugs, the planned 
made to coincide without difficulty. The weight | positions being marked by anchored canes located 
of the hose which the diver had to handle in making | by triangulation from a measured base-line on the 
the flanges coincide was reduced by an air-filled | shore. The anchors were in turn lashed to the bow 
drum fastened near the companion flange on the | of the floating crane and as she was towed astern 
hose as shown in Fig. 5. The cable provided also} the buoy trailed in her wake ; on arriving over the 
a very convenient method of supplying the diver | cane, the lashings were cut, completing the opera- 


with tools, bolts, &c. The diver was under water} tion. The operation of planting the mooring is 
about 1} hours attaching cable, removing the sealing | illustrated in Fig. 7. 
flange on the pipeline and connecting the hose. The A spherical buoy anchored by 8 fathoms of 


}-in. chain to a 200-lb. anchor near the hose-pick-up 
buoy served as a telephone terminal, to which, on 
a %-in. galvanised cable, was laid an armoured 
submarine telephone cable giving a means of verbal 
communication with the shore. Semaphore, syren 
and flash signal systems were also installed. The 
tanker in the anchorage, picking up the flexible 
hose and connecting same, gives the appropriate 
signal as indicated in the upper left-hand corner 
of Fig. 3, and pumps any water ballast it may wish 
ashore. The station ashore then starts pumping 
oil and the first discharge at the vessel, of water, 
by-passed to the ballast tanks. As soon as oil 
appears it is passed into the oil tanks. When the 
tanker’s cargo is complete, the ship's pumps send 
water back up the line until the oil has been driven 
past the clean-out tank on shore, on its way back to 
the storage tanks. The valve in this line is then 
closed and further water can be pumped by the 
ship until the submarine line is clean. This clean-out 
water passes through the clean-out tank and thence 
to a skimming tank or earthen reservoir where 
surface oil can be skimmed off prior to passing the 
water back to the ocean. Pollution of the sea is 
thus obviated both from oily water ballast and the 
line itself. Dual centrifugal pumps, with tempera- 
to the mooring buoys. These buoys are 10 ft. long | ture and pressure recorders, are located in the pump- 
and 6 ft. 9 in. in diameter, of riveted and welded | house, which is illustrated in Fig. 8; the isolated 

and were attached to 16,000-lb.| transformer bank and switch house can be seen to 
50 fathoms of 28-in. studded chain, | the right, while the 80,000 barrel capacity floating 


jointing up of the hose on the deck of the tug is 
illustrated in Fig. 12. 

The land end of the pipeline was connected by a 
60-lb. steel gate valve and 300 ft. of 10-in. screwed 
and welded pipe to the field pipelines which were 
made of welded spigot-and-socket steel pipes. The 
submarine line was permanently anchored against 
creeping caused by temperature changes, by heavy 
angle lugs welded to it and embedded in a concrete 
anchor block cast around four steel piles of H 
section. Movement laterally, under the action of 
tidal currents, was prevented by anchoring the pipe 
to the sea bed with secondhand chain, of sufficient 
weight to provide anchorages of 1,000 Ib. deadweight 
at every 500 ft. of the length submerged. 

The anchorage chart is shown in Fig. 3, and is 
defined on shore by elevated signal lights, a syren 
and a searchlight, and 1,300 ft. seaward of the end 
of the loading line by a spherical-top anchorage 
marker buoy anchored to a 4,000-lb. anchor by 
45 fathoms of 1l-in. chain. A cane marker 
anchored to indicate the position for the incoming 
tanker to drop its port or starboard anchor in order 
to swing around into the anchorage, a tender and | 
pilot being always available. The vessel is finally 
brought up on its own bow anchors and five lines 
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roof tanks appear in the background behind fire- 
walls of 25 per cent. excess capacity. 
The costs of the work were as follows :— 


55,000 dols. or at par 


11,0001. 


Submarine line and anchorages 


Individual items being 


.00 dol. per foot run or 
4s. per foot run. 

.70 dol. per foot run 
or 2s. 10d. per foot 
run. 

.67 dols. per foot run 
or 10s. 8d. per foot 
run. 

-16 dol. per foot run or 
74d. per foot run. 


Screw up and weld 


Treat and wrap 


10}-in. o.d. pipe 


Placing pipe on skids 


Moorin@s. 


Canvas Protection 
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| Other items were 
Hydrographic survey 670 dols. or at par 1341. 
Surveys for slipways... 135 dols. or at par 271. 
Signalling and telephone system 340 dols. or at par 681. 


THE HACK-SAW BLADE WORKS OF 
MESSRS. JAMES NEILL AND 
COMPANY (SHEFFIELD), LIMITED. 
Tue hack-saw blade, whether made use of by 


hand or in a power-operated machine, is probably 
subjected to more misuse than any other form of 


metal-cutting tool, the term misuse not only includ- | 


ing carelessness and neglect in actual operation, but | 
}on shelves as shown, for a preliminary drying 


in the selection of the correct type of blade for the 
particular material concerned. Some 
therefore, of the process of manufacture and of the 
correct usage of the hack-saw blade may assist 




















under which many of them have been 


** Eclipse,” 
described in these columns. 

All the products are made from crucible steel, so 
that any account of the manufacture of “ Eclipse ” 


hack-saw blades logically commences with the 
processes of making this material. The material 
is melted in clay crucibles which are made in the 
works, in order that uniformity and_ reliability 
may be secured. The manufacture of the pots is 
of special interest in that it is one of the few surviving 
handicrafts in the engineering industry. The pro- 
cess of mixing the clay is shown in Fig. 1. As will 
be seen, the operator uses his bare feet, skilfully 
traversing the bed of clay backwards and forwards in 
a series of movements of remarkable uniformity. 


| This apparently slow process gives, we understand, 
| results unobtainable by any other means, mixing by 


|of a hollow cone pressed down by hand. 


account, | 


in securing a better appreciation and more econo- | 


mical use of this indispensable tool. 
purpose the works of Messrs. James Neill and Com- 
pany (Sheffield), Limited, Composite Steel Works, 
Napier-street, Sheffield, have been selected for 


For this | 


description ; of these some interesting photographs | 


are reproduced in Figs. 1 to 8, Plate IT. This hack- 


saw blade factory is situated in a new two-storey | 


building recently erected. Before commencing the 


| description, however, it may be as well to mention | 


|that the firm is not concerned solely with the 
production of hack-saw blades. The original 


works, established some forty years ago, were | 


| founded for the manufacture of crucible steel, of 
| which the composite steel, from which the works 
derive their name, was the chief special product. 


This product, which consists of hard steel with a | 


| soft backing integral with the face, is, of course, 
| still made, and is in wide use for certain types of 
| press tools, machine knives, cutters, &c. Other 
products are solid-die steels, permanent magnets, 
| Safety-razor blades, hack-saw frames, and a com- 
| bined hand tool. All these products, like the hack- 
|saw blades, are identified by the generic name 


‘each containing two crucibles. 


machinery having proved ineffective in expelling the 
contained air properly. The clay, when sufficiently 
mixed by treading, is kneaded by hand for a short 
time in masses of appropriate weight for a single 
pot. The kneaded mass is then put in the mould 
of the fly-press seen at the right hand of Fig. 1 
and the plunger is forced into it. The formed crucible 
is then lifted out of the mould by raising the 
bottom, and the top taper is obtained by means 
The 
date of manufacture and identification number are 
stamped on the crucibles, and they are then stacked 


process. The temperature of the room is controlled 
by sliding louvres in the walls, so that the rate of 
drying may be kept approximately constant. The 
drying operation is completed in the steel foundry 
itself, the crucibles being first stored in racks above 
the furnaces, as seen in Fig. 2, and finally on the 
tops of the furnaces themselves, as shown in the 
background of Fig. 3. The lids are similarly dried. 

The furnaces, seen in Fig. 2, comprise 12 holes 

They are heated 
by producer gas and are on the regenerative system. 
The gas and preheated air supplies are correlated 
by means of a gauge board. The charge for the 
crucibles is prepared under the control of the works 
laboratory. The more valuable constituents, such 
as tungsten and chromium, are stored in a strong 
room, whence they are sent to the foundry in 
sealed packets which are placed intact in the crucible, 
a process ensuring that the alloy constituents 
are under the direct control of the laboratory. 
A charge takes about four hours to melt, the correct 
temperature for teeming being ascertained by 
means of an optical pyrometer. The ingot moulds 
are of cast iron made in halves and clamped 
together as shown in Fig. 3, illustrating the operation 
of teeming an ingot. The ingots are of rectangular 
cross-section and, for the hack-saw blades, weigh 








30 


about 120 lb. each, which weight requires the 


contents of two crucibles. Teeming is done by 
hand, and special precautions are taken to ensure 
freedom from “ piping’ or other defects. The 


ingots are allowed to cool slowly and are then 
marked for identification. 

The works laboratory now again takes charge. The 
numbered ingots in the warehouse are drilled 
at each end, the combined drillings being analysed. 
Every ingot is tested for carbon content, but a com- 
plete analysis of contents is made of one in six 
only of every batch of ordinary tungsten-alloy steel. 
With high-speed steel, one in every three ingots 
undergoes complete analysis. The results of the 
analysis are carefully recorded and _ classified, 


and the ingots are rigidly graded in accordance | 


with them. The ingots are then passed on to the 
rolling mills and rolled into sheets about 20 in. 
wide by from 59 in. to 66 in. long and in various 
thicknesses from 13 W.G. to 23 W.G. The grading 
of the ingots according to their carbon contents is 
preserved through the rolling operation, so that 
sheets of one thickness only are made from ingots 
of the same carbon content. When the sheets 
are returned to the blade factory, therefore, classifi- 
cation by thickness also automatically ensures 
classification by carbon content, and the resultant 
blades, if subjected to the same heat treatment, are 
finally of uniform hardness. 

The sheets as drawn from stock are first cut by 
guillotine shears into pieces known as “ moulders,” 
the width of these piecess corresponding with the 
length of blade required, allowing for subsequent 
rounding of the ends. The “ moulders” are then 
passed through guillotines endwise and sheared 
into strips a little wider than the finished blade. 
The next operation is that of milling the teeth. 
For this purpose the strips are firmly clamped into 
a solid mass, containing about three gross of strips, 
on the table of a milling machine of the type shown 
in Fig. 4. The work table is carried on inclined ways 
on the saddle so that the height of the surface of 
the block of blades may be adjusted relative to the 
milling cutter. The main table is, of course, traversed 
automatically at the required feed. The cutters are 
of the gang type, each individual cutter being set 
with its teeth slightly behind those of the adjacent 
one, the resultant cutting edge being of helical 
form. The machines, it will be noticed, have 
individual electric drive. 

Two views of the machine shop are given in 
Figs. 5 and 6. This is arranged round two sides 
of the new shop in L fashion. The guillotines 
are in the background of Fig. 5, and next to them 
is a row of milling machines, seen at the left hand. 
These are followed, by some older belt-driven 
machines, round the other leg of the L, as shown 
in the foreground of Fig. 6, and are succeeded by 
the tooth-setting machines operated by girls, and 
at the extreme right of this figure. The 
latter machines have been designed by the firm, 
and are very ingenious and remarkably rapid in 
operation, the blades being passed between discs 
rotating at a high speed. After setting, the blades 
are returned down the inner alley shown in Fig. 6, 
for trimming. This done in power presses, 
one stroke of which performs three operations 
simultaneously, i.e., the rounding of both ends, the 
punching of a hole at each end, and branding 
with the “* Eclipse *’ trade-mark. 


seen 


Is 


The blades are now ready for heat-treatment, the 
exact nature of which depends upon the type of 
blade concerned. There are four ditferent types. 
The all-hard blade is, as its name implies, hardened 
throughout its depth. The blades are heated in a 
gas-fired muffle furnace to a temperature of about 
800 deg. C. The heat-treatment apparatus is 
situated in the single-storey part of the shop seen 
in the background of Figs. 5 and 6. The tempera- 
ture of the hardening furnace is automatically 
controlled by a thermostatic device, whilst at 
the end of the period of soak an electric bell 
signals to the operators at each end of the furnace 


when a new batch is to be inserted and the heated | 


one withdrawn. An adjustable time-switch enables 
the period of soak to be set to suit the size of blade 
undergoing treatment. On removal from the 
furnace the blades are quenched in a bath of pure 
sperm oil. 
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| separators, which remove the oil, leaving the blades 
}so dry that the scale may be shaken off by hand, 
and they are then ready for tempering. The all- 
| hard type of blade is usually preferred by skilled 
operators on account of its rigidity, but for hand 
work by less experienced persons, or when used 
for working on a curve or angle, the flexible blade is 
more suitable, as it is unbreakable in use. 

The flexible blade, which is only hardened in the 
vicinity of the teeth, naturally undergoes a different 
heat-treatment process. These blades are passed 
between a pair of oxy-coal-gas flame jets directed 
from each side on to the teeth, and are thus heated 
to a temperature of 800 deg. C. From the jets 
the blades pass directly into an oil well which 
quenches the cutting edge. The back part of the 
hlade is thus left soft. The third type of blade, 
with double edges, is also hardened by the flame 
process. This blade is used for small-diameter 
cutting, wires, tubes and so forth, in which the 
blade does not pass wholly through the material cut. 
Both the flexible and double-edge blades are cleaned 
in the manner already referred to. All three types 
are, after cleaning, tempered in the same way ; 


that is, they are inserted in a large gas-fired furnace | 


which is raised to the desired temperature. This 
furnace is provided with means for maintaining 
the temperature in a uniformly distributed manner. 


Pyrometers are fitted at five different positions, | 


and exact regulation is thus obtained. When the 
desired temperature has been reached the gas supply 


is cut off, and the furnace and contained blades | 


The 


are allowed to cool without infiltration of air. 


final process consists of softening the ends of the | 
This is | 


blades in the region of the tension-holes. 
effected by passing them, on an endless belt, over 
a series of gas jets. 

The three types of blade are made of 1 per cent. 
to 2 per cent. tungsten steel, but the fourth type is 
made from high-speed steel and is intended for 
the cutting of such hard alloys as chrome, nickel- 
chrome, and manganese steels. The method of 
manufacture is the same as that for the other blades 
up to the hardening process. This is carried out 
in a gas-fired furnace with thermostatic control, 
the blades being heated to a suitable temperature 
and quenched in sperm oil. They are tempered 
by heating to about 600 deg. C. in an electric 
furnace. The scale is removed by sand-blasting, a 
process which also gives the blades a distinctive 
finish. The ends are softened by a gas-jet in 
special machines furnished with an optical device 
for ensuring uniformity in the temperature attained. 
During the whole of the processes of manufacture 
the blades are inspected and tested in various ways. 
After setting, for example, a careful check is made 
to see that the amount of set is correct. The blade is 
inserted in a slotted gauge, the first slot of which 
checks the thickness of the back part of the blade, 
in the second the set teeth must not enter, and in the 
third the teeth must enter. This ensures that the 
set of the teeth is between limits of the width of 
the second and third slots. Blades are carefully 
|checked after punching to ensure centrality of 
|holes, correct rounding of the ends and clear 
| markings. A number of blades selected daily at 
random are examined on a hardness-testing machine. 

In the warehouse, before bundling the blades, 
a final examination takes place. As a final check 
of the quality a number of blades selected at random 
from the daily production are subjected to an 
actual cutting test made on a group of power- 
|operated hack-saw machines of various makes. 
There are eight of these altogether, some of which 
are seen towards the centre of Fig. 5, the routine 
tests involving the cutting of steel bars of three 
varying carbon contents, such as are met with in 
| general engineering practice. The conduct of these 
| tests over a long period of years has resulted in the 
formulation of standard practice in order to ensure 


maximum efficiency and economy. It will be 
appreciated that these tests provide a unique 
|check on the quality of the finished product. It 


would appear that the fact that hack-saw blades 
}are made with a wide variety of pitch, viz., from 
four to 32 teeth per inch, solely in order to get 
the best results by selecting appropriate pitches 
for different classes of work is not fully realised, 
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in use. Thus, when cutting ordinary mild-steel 
| bars by hand, a fine pitch of tooth is used, when 
'a coarser pitch is more suitable, whereas a coarser 
pitch may be used for harder materials, such as 
tool steels, which require fairly fine teeth. Again, 
angles and pipe need a fine pitch, and thin tubing and 
sheet metal the finest pitch of all, so as to avoid all 
| possibility of the teeth spanning the metal section. 
Incorrect setting of material is another instance 
| of carelessness and abuse of hack saws. In cutting 
channels, joists and angles, for instance, it is a 
common practice to begin the cut on the edge of 
the web, with the result that the sharp corner with 
| little cutting surface thus presented sets up a risk 
of the teeth being stripped. These sections should 
always be started on the widest part, e.g., the back 
of a channel bar or one of the flanges of a joist, while 
ismall sections should be grouped together, if 
possible, so that the largest cutting surface is 
presented. 

The testing department works on the schedule 
here given, which is recommended by Messrs. Neill 
i= being the best practice. 


Number of Teeth per Inch 


Material Cut 


| Hand Light Heavy 
| Saws Power Saws. Power Saws 
| 
Cast iron, bronze, alumi- 
| nium ; . 14 14 4or6 
| General work on mild 

steel in rounds, flats, 

or squares Is 14 6 
| Medium and hard tool 

steels .. 18 i4 10 
Angle iron, or piping of 

iron, brass, copper, &c 22 1s 14 


Cyele and other . thin 
tubing, electrical con- 
duits, sheet-metal 
work, &c ‘ 


The power saws represent the machines generally 


jin use, viz., the light-power machine running 
without a lift on the return stroke and machines 


with a return stroke lift and run with a cooling 
|fluid. The light-power machines are operated at 
speeds not exceeding 60 strokes per minute ; the 
| weight on the bow is kept well back and is relieved 
| by the operator, on starting a cut, until the teeth 
lof the blade are embedded in the cut. With new 
| blades no added weight is required, but as the 
| blade becomes worn the pressure is increased. The 
pitch of teeth of the blade, apart from the nature 
| of the material to be cut, depends upon the thickness 
of the material, i.e., upon the width of the cutting 
surface. With y in. to } in., 32 teeth light-power 
blades are used ; 22 teeth for *% in. to } in., 18 teeth 
|for % in. to } in., and 14 teeth for 1 in. and above. 
|The heavy-power machines have a positive mecha- 
| nism for lifting the blade clear of the work on the 
non-cutting stroke, and should be run at 70 strokes 
per minute when cutting hard metals and at 120 
strokes per minute on the milder metals provided a 
| suitable cooling fluid is used. High-speed steel blades 
lare made in hand, light-power and heavy-power 
| sizes and are generally used for cutting hard alloy 
| steels where difficulty is experienced in getting the 
|regular tungsten steel blades to stand up to the 
| work. - To obtain the best results with this type 
|of blade when used in power machines, they should 
| be run at 120 r.p.m. with no added pressure on the 
blade, or run at 60 r.p.m. and the pressure increased 
|as the blade wears to maintain the time taken 
|on the first cut. The tendency of the first method, 
| viz., increased speed, is to give quicker cutting, 
'whereas the second method, i.¢., increased feed, 
|gives somewhat longer life and squarer cutting. 
| This method results in about the same time being 
taken as with a tungsten blade, but the life of the 
| blade, which may be anything from five to ten times 
|that of the tungsten blade, is greater than when a 
'speed of 120 strokes is used. The blades used 
on the heavy-power machines have 18 teeth per 
‘inch for a cutting surface of 4} in. to j in., 14 teeth 
| for { in. to 1} in., 10 teeth for 2 in. to 4 in., six teeth 
| for 5 in. to 8} in., and four teeth for 9 in. and above. 
|The machines are given as much attention as are 
‘other machine tools, a point often neglected in 
many works, and some excellent results are obtained, 
lone of the standard tests being the cutting of un- 





They are then removed to centrifugal and it is not unusual to see a quite unsuitable blade annealed steel bars 3 in. in diameter, of 1-30 per 








~~. Ce 


~ STIR RR HE SMCS 


Jie ts ind died 
os a} 

A. Wao f 
~~ <b i + 
PETRY 

OG 


& 











” pare ; , — } 











“dOHS ONIGTAOL ATDOAYD | “Sol 



































(62 2bnq vas ‘uoydisosag 40g 


CTHIAAHHS GHLINIT 
| ((THIAAAHS) ANVdNOD GNV TIINN SANVE SUSSHN AO SNYOM AGVWIA MVS-MOVH AHL 





‘Tl ALV Td 


‘St6l FL ATO “ONINSANIONG 





Hack-Saw BLADEs. 


ECLIPSE 


AN INGOT 


TEEMING 

















Fic. 6. Tootru-SetTtinc AND BLADE-FINIsHING SHOP. 


GUILLOTINE AND TooTH-MILLING SHop. 


Fie. 5. 














OF THE OFFICES. 


INTERIOR OF ONE 


Fig. 8. 


Part oF INSPECTION AND PackinG Room. 


Fic. 7. 











JULY 14, 1933.] : 


cent. carbon content and having a Brinell hardness 
of 300, at the rate of 1 sq. in. per minute. High- 
speed steel blades are used. The cutting of un- 
annealed bar in this manner saves the cost of heat 
treatment. 

The remainder of the machinery shown in Figs. 5 
and 6 comprises bending machines, presses, spot- 
welding machines, with a complement of drilling 
machines, lathes, &c., for the manufacture of the 
four types of “ Eclipse’? hand hacksaw frame 
made by the firm. The processes involved in these 
are interesting and ingenious, but hardly fall within 
the scope of this article. It may be said, however, 
that the same rigorous checking of all the material 
at various stages as is practised in the production 
of the blades themselves, is observed. The blades 
are given a final inspection on being passed to the 
packing room, a view of which is given in Fig. 7. 
They are then oiled by being passed through rollers 
covered with oil-soaked material, bundled into 
dozens by means of wire, wrapped and packed in 
cardboard boxes. The new works are particularly 
well lighted and ventilated, and by way of illustrat- 
ing the modern layout of the offices, we give a view 
of the interior of one of them in Fig. 8. Steel con- 
struction is largely made use of in the partitions 
and fittings. 


PROBLEMS IN THE ARTIFICIAL 
DRYING OF WOOD.* 


By Dr.-Ing. F. Morn. 


Ix connection with the artificial drying of wood 
attention has recently been directed to the wood 
itself and to the laws governing the movement of 
water through it during the process of drying. 
Madison Forest Products Laboratory has furnished 
a considerable amount of empirical data ; Tuttle has 
applied the Fourier assumptions in a mathematical 
theory of drying; while Stillwell and Martley, of 
the English Forest Products Laboratory, on whose 
work that about to be discussed is partly based, have 
obtained some fundamental data. The work here 
referred to is that of Drs. Ludwig and Kollman, and 
has been carried out in collaboration with the 
Institute of Professor Graf in Stuttgart at the 
instigation of the Ausschuss fiir wirtschaftliche 
Fertigung (Subdivision Artificial Drying of Wood) 
and of the Reichausschuss fiir Metallschutz (Sub- 
division Protection of Wood). 

The two main problems considered were, firstly, 
the effect of temperature on the rate of drying and, 
secondly, the relation between the density and 
structure and the rate of drying. A_ tentative 
explanation of the hysteresis and the “‘S”’ form of 
the wood-water isothermal was evolved in con- 
nection with the first of these problems. The 
general method of experiment was that of Stillwell 
and Martley. Small cylinders of wood of known 
dimensions were fixed into the mouths of glass 
tubes partly filled with distilled water, as shown 
in Fig. 1. These were placed in desiccators over 
solutions of sulphuric acid of known concentration. 
A vapour pressure gradient was thus set up between 
the ends of the wood, and water passed through 
the wood at a rate measured by weighing the tube 
from time to time. The inevitable changes in 
the concentration of the acid can be controlled in a 
simple way. The most important factors influencing 
the flow of water vapour were found to be (a) density 
of the wood, (b) structure, (c) chemical composition, 
presence of resins, &c., (d) dimensions, (e) moisture 
in the wood, (f) temperature, and (g) vapour pressure 
difference. 

Eighteen species of wood were studied to give a 
range of densities. The lightest was balsa, with a 
specific gravity of 0-16 to 0-25, and the heaviest 
Lignum Sanctum, with a specific gravity of 1-25 to 
1-27. Others were boxwood, satinwood, red beech, 
birch, maple, pear, German pine, pencil cedar, spruce, 
poplar and fir. To eliminate-the factor of structure, 
pieces of some species were chosen over a range of 
densities. For instance, pieces of red beech ranging 
in specific gravity from 0-64 to 0-77 were used. All 
specific gravities were measured dry. From each 


* Forschungshefte des Reichausschuss fiir Metallschutz 
Unterausschuss Holz und der Arbeitsgemeinschaft Holz des 
V.DJI. Papers by Dr. Sonnleithner, Dr. Ludwig, and 
Dr. Kollman. 
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specimen three pieces were cut, one each for longi- 
tudinal, radial and tangential flow. Altogether 
168 pieces were used. The results are plotted in 
Fig. 2. : 

The curves of axial and tangential values of the 
diffusion rate intersect at the values of specific 
gravity 0 and 1-54, which corresponds to samples 
“all air” and “all wood,” respectively. The 
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In Fig. 3, the ratio of longitudinal to tangential 
flow is plotted against specific gravity. It is seen 
that the ratio is least for the lightest and for the 
heaviest woods, that is for air only and for compact 
wood only, while the maximum is 7:5: 1 for a wood 
of specific gravity 0-2 (balsa and the like). This 
indicates that, in the longitudinal direction, the 
open vessels contribute greatly to the flow. The 
more compact the wood, the smaller the number and 
diameter of the vessels and the smaller is this flow 
in the air. The resistance to flow varies with the 
density, which, in turn, is simply related to the 
amount of summerwood in the annual rings. A 
similar relation is realised for the heartwood. Resin 
seems only to influence the flow in such a degree as 
it increases the density of the wood. 

It was found that the characteristic shape of the 
wood-water isothermal (Ludwig, Dunlap, Thelen, 
Tieman) is caused by the combined action of 
adsorption, absorption and capillary condensation. 
First, water molecules are adsorbed to the surface 
of the wood ; then this water penetrates the fibre, 
causing the wood to swell. The first part of this 
process, the adsorption, is nearly proportional to the 
relative humidity of the air, but is very small. A 
pure adsorption isotherm is concave to the humidity 
axis, but for all porous matter, including wood, the 
curve is inflected about half-way and ends in a 
vertical straight line, as indicated in Fig. 4. The 
Nernst heat theorem provides an explanation of 
this, but a further explanation is possible. Water 
condenses within small capillaries, a thousand times 
smaller than the cell cavities. The denser the wood 
the more water it can absorbin excess of the quantity 
attributed to pure adsorption. This second part 
of the process is thus directly proportional to specific 
gravity. During the drying vrocess some of these 
hollows or capillaries will be deprived of their water. 
If the hollows collapse they may never fill again to 
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value for zero specific gravity, not shown in the 
diagram, is 0-0215 grm. per square centimetre per 
hour, which is very near the value, 0-0210, given 


the same extent, for then they can only take up 
water by adsorbing a layer one molecule thick. 
This explains the hysteresis between the drying 
|and wetting curves and the supposed “ irreversi- 
| bility ” of the swelling of wood. It is only possible 
to diminish the amount of future swelling to such 
|an amount as corresponds with the volume of the 
jcapillaries. For oak this is estimated at from 
2 per cent. to 3 per cent. of the whole. 

It is further found that the equilibrium water 
content of wood diminishes with rising temperature 
according to a logarithmic function. The fibre 
saturation point is similarly altered. It is found that 
the conducting power of wood for water vapour 
varies as the square of the water content and reaches 
a maximum at the fibre saturation point. If, for 
example, a piece of wood with 30 per cent. moisture 
passes 1 gram of water in one hour, with 15 per cent. 
moisture it will pass only one quarter of a gram. 
The conducting power rises with increase of tempera - 
ture according to the 3/2 power of the absolute 
temperature. In view of the damage to the wood, 
this is too small an increase to warrant the use of 
high temperatures during drying. 

Were all the factors influencing the movement of 
moisture through wood known, as well as the 
elasticity and strength of wood in different directions, 
it would be possible to estimate accurately the per- 
missible difference between the humidity of the air 
used for drying and the humidity of air in equili- 
brium with the wood. Only with such knowledge 
would it be possible to prevent splits and cracks 
during drying. 


| 





Coat Exuisirion, MANCHESTER.— Under the auspices 
lof the Coal Utilisation Council, the Lancashire and 
| Cheshire Coal Association and the Miners’ Federation of 
Great Britain, a Coal Pageant and Exhibition was opened 
at Belle Vue, Manchester, on Saturday last, ending to- 
| morrow. A number of collieries and manufacturers of 
mining equipment are exhibiting, and films of mining 
operations below and above ground and working models of 

»it-head and other machinery are being shown. The 
| exhibits also include dyes, perfumes, and other by-products 


in the Landolt-Bérnstein tables for the diffusion | of coal, and demonstrations of research investigations and 


of water vapour in air. Extrapolated in the other 
direction, the curves give the value of the rate 
for compact wood. 


formulate an equation for the curve by separating | Association. 


the effects of wood and air. The agreement of this 


of rescue work have been given. The exhibition was 
opened at 3 p.m. on July 8 by Mr. Joseph Jones, vice - 
yresident of the Miners’ Federation, and by Mr. George 





The authors are thus able to | Barlow, president of the Lancashire and Cheshire Coal 


An address was delivered by Mr. John 
McGurk, J.P., president of the Lancashire and Cheshire 
Miners’ Federation. Admission to the Exhibition is free 


theoretical curve with the actual values obtained is | to all persons visiting the Belle Vue Gardens, in which it 


shown by the dotted line in Fig. 2. 


| is being held. 
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APPARATUS FOR CHEMICAL 
RESEARCH AT HIGH PRESSURES. 


Ow page 602 of our previous volume, we made a brief 
reference to some apparatus for studying chemical 
reactions at extremely high pressures which formed 
part of the exhibit of Messrs. [.C.1. (Alkali), Limited, 
Northwich, Cheshire, at the Conversazione of the Royal 
Society. This apparatus ‘as been developed in the 
company’s Research Department, and we are indebted 
to the manager of this department for the further 
particulars of this interesting apparatus we are now 
able to publish. The study of chemical reactions at 
high in the company’s laboratories called 
for apparatus capable of operating at at least 10,000 
atmospheres, and the apparatus described below is the 
results in the higher 


pressures 


first evolved to give satisfactory 


ranges, its upper limit being of the order of 12,000 
atmospheres. Fig. 1, on this page, shows the complete 
apparatus, und Fig. 2 is a section showing the design 


and construction of the ymmbined reaction vessel and 


pressure intensifier 

It mav here be noted that a pressure of about 3,000 
atmospheres is about the highest that can be « mployed 
without the stresses in the containing vessel exceeding 
the elastic limit of good alloy steels, or without the plant 


becoming unduly heavy and cumbersome. Without 
some special method of strengthening the parts, 


apparatus to withstand a pressure of 12,000 atmos 
phe res would have to be made of material capable of 
withstanding stresses of over 80 tons per square inch 
and only very brittle’ materials 
would be capable of complying with this requirement 
There are obvious objec tions to the employment of a 
brittle material, and it was therefore decided to adopt 
the method of strengthening material used in ordnance 
practice known as auto-frettage. This method was de- 
veloped at Woolwich by Col. Macrae and was described 
by him in a pamphlet entitled ‘‘ Overstrain in Metals,” 
published by H.M. Stationery Office,in 1930. Briefly, 
the method the walls of the 
various parts in stages by internal pressure, the parts 
being subjected after each stage to low-temperature 
heat treatment, and then re-assembled to receive the 
next pressure application. 


without overstrain, 


involves overstraining 


The apparatus shown in soction in Fig. 2 was made 
from Vibrac steel, and was hardened and tempered 
to give a tensile stress of 70 tons to 75 tons per square 


inch before machining. The auto-frettage process was 


applied in three stages, and the intervening heat 
treatments were carried out at from 350 deg. to 400 
deg. ¢ It consists, as shown, of a reaction vessel A, 
in which the substances to be examined are enclosed 


The reaction 
vessel is coupled through a connecting piece B to the 
large cylinder C, which is a hydraulic intensifier with 
an effective ratio of about 20 to 1. The high pressure 
piston D, which works in this cylinder, is of hardened 
steel ground to a good sliding fit in the bore, and is 


in small glass fittings sealed by mercury 


connected at its upper end to a low pressure piston E. 
The latter is provided with the usual hydraulic cup 
leathers, but the packing of the high-pressure piston 
consists simply of a solid rubber plug which is initially 
of slightly larger diameter than the bore This device, 
which was described by Poulter in the Physical Review, 
40, page 860 (193: understand, proved 
extremely effective in service An indicating stem F 
out through the G of the intensifier 
through a gland fitted with S.E.A. packing rings. As 
will be seen, the cover is secured to the body of the 
intensifier by held together by 





vol . has, we 


passes cover 


screwed-on flanges 


studs and nuts 


To avoid the weakening of the body by cutting 
screw threads, &c., two straps are provided to hold the 
radial connections, this feature being due to Dr. A 


Michels, of Amsterdam. The upper strap H carries a 
pressure connection used for withdrawing the piston 
in case it should stick, and also an insulated rod which 
makes contact with a spring on the under side of the 
low pressure piston, and thereby completes an electric 
cireuit which rings a warning bell and thus indicates 
that the piston is near the bottom of its stroke. The 
lower strap S enables a pressure lead to be inserted 
through a port uncovered by the piston in its highest 
position, so that an initial pressure can be applied to the 
reaction vessel; this, however, is only necessary when 
dealing with very compressible materials 

rhe joints on the small connections are made with 
hardened steel rings having spherical surfaces, and 
known as “lens” rings; the rings are held tightly by 
the axial pressure produced by the screw plugs. The 
large joint between the cover and body of the intensifier 
and the two joints on the high-pressure side are of 
a novel form devised in the firm’s own laboratories, 
and the subject of a British patent application. The 
joint, it will be seen, consists simply of a ring, usually 
made of hardened steel, having an outer surface of 
wave form; the rings are thus usually referred to as 

wave rings.”” The rings are made an interference fit 
in parallel-sided sockets formed in each of the two 
parts to be joined, and the joint thus made is self- 
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Fie. 1. 


Since the | 


tightening up to the highest pressure used. 


actual contact pressure is radial, no initial axial pressure | 
is required to keep the joint tight, the usual practice, 

in fact, being to slack off the nuts or plugs, so that 

initially they are more than finger tight. The 

necessary interference is very small, being of the order 

of one part in 10,000, so that the rings can usually be 

forced into the sockets by a few light taps with a wooden 

mallet. When the rings are made of appreciably 

harder material than that in which the sockets are 

formed, the joints can be made and broken a great 

many times without damage, but where the joint is | 
of a more or less permanent nature, a mild-steel ring 

may be employed. A ring of this material, we under- 

stand, undergoes distortion in service 

without affecting the tightness of the joint. 

The general arrangement of the apparatus is shown 
in Fig. |. A thermostatically-controlled tank, working 
at temperatures up to about 200 deg. C., is carried on 
a platform which can be raised to immerse the reaction 
vessel or lowered out of the way by means of a small 
winch. The low-pressure side of the intensifier is sup- 
plied with oil from a small hydraulic hand pump. The 
liquid below the high-pressure piston is usually a light 
lubricating oil, but for work requiring the highest pres- 
sures at room, or lower, temperatures, this oil is liable 
to solidify, and kerosene is used instead. As will be | 
clear from Fig. 1, the whole apparatus is suspended 
from two rolled-steel channels in a small brick cubicle. 
The overall height of the intensifier and reaction vessel, 
assembled complete. is 2 ft. 6 in. The intensifier 
cylinder is 4} in. in external diameter with a bore 45 


considerable 


13 in. 
in diameter in the high-pressure part, and the reaction 
vessel has a bore }j in. in diameter, with a parallel 
length of 3} in. The complete apparatus weighs 165 lb. 
in working order. 


{aDIo STUDIO AT OLYMPIA In preparation for the 
Radio Exhibition next month the whole of the National 
Hall at Olympia, London, will be converted into a broad- 
casting studio, with seating accommodation 

| people. The building will be made soundproof and the 
| latest types of microphone will be installed. 





for 2,000 | 


ROYAL METEOROLOGICAL 
SOCIETY. 


Tue usual monthly meeting of the above Society 
was held on Wednesday, June 21, in the Society’s 
Rooms at 49, Cromwell-road, South Kensington, 
Prof. S. Chapman, F.R.S., President, occupying the 
Chair. Sir Gilbert Walker, C.S.L, F.R.S., gave an 
informal talk on “ Air cells,” in which he brought 
forward further evidence relating to the formation of 
clouds. Mr. O. F. T. Roberts, M.A., described Memoir 
No. 37, * The Functional Equation of Eddy- Diffusion,” 
published April, 1933. From the hypothesis that the 
density distribution due to scattering satisfies a 
functional equation expressing uniformity of scattering 
power, it was shown that the square of the Standard 
Deviation of matter scattered from a plane source 
varies as the time. The method used to get this was 
extended so as to obtain the density distribution in a 
series of Hermite Polynomilas, exhibiting directly the 
manner in which the distribution may differ from that 
due to the assumption of eddy scatter analogous to 
thermal diffusion in a solid. The infinite differential 
equation corresponding to the functional equation was 
obtained, and the similar result for homogeneous 
scattering in three dimensions was derived and extended 
to scatter from a fixed point or line into a medium 
with uniform mean flow. 

Mr. E. L. Hawke, M.A., read a paper on “ Extreme 
Diurnal Ranges of Air Temperature in the British 
| Isles.” For reasons well understood, he said, the 
greatest extremes of heat and cold were normally found 
at the bottom of valleys. Doubtless owing to the 

prevalent belief that such situations were damp and 
unhealthy, too few valley meteorological stations had 
as yet been established in this country to enable us to 
set an approximate limit for the range of temperature 
that might occur in a single day. A diurnal variation 
over 40 deg. F. had been registered at Greenwich 
| Observatory only ten times since 1841, and was usually 
| regarded as exceptional anywhere in Britain. Yet 
records begun four years ago in a Hertfordshire valley, 
| characterised by a markedly “ continental” climate, 
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SELF-PROPELLED WELDER FOR TRACK WORK. 


MESSRS. WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, EAST PITTSBURGH, 
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already included 17 instances of a daily range exceeding | circumstanced were occasionally subjected to fluctua- 
40 deg. F., with 48 deg. F., on March 28, 1933, as the | tions of temperature amounting to more than 50 deg. F. 
outstanding example. It was inferred that places so! within a few hours, 
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SELF-PROPELLED WELDER FOR 
RAILWAY TRACK WORK. 


THE accompanying illustrations, Figs. 1 to 3, show 
a new type of welding unit developed especially for 
track work by Messrs. Westinghouse Electric and 
Manufacturing Company, East Pittsburgh, Pa. Six 
of these machines have been delivered recently to the 
Lehigh Valley Railroad. It has been evolved mainly 
with a view to building up battered railends, cross-overs 
and points, for bridge and water-tank repairs, and so 
on, but can also be employed as a source of auxiliary 
power for grinders, drills, and other tools. The unit 
is self-contained, furnishing electric current for one 
welder, and power to move itself, or for tools. It 
will travel along the shoulder of a track or between 
tracks, clear of passing trains, can ascend slopes of 
35 deg., and is stable on side slopes of 45 deg. By its 
ability to move from point to point it eliminates the 
use of long cables, and the risk of fouling signalling 
wires, &c. The cables provided are of sufficient length 
for twelve joints of standard length rail to be welded 
without a move. While this is a comparatively small 
number, the mobility of the machine is such that a 
crew of one man suffices for all requirements. The 
machine is 18 ft. long and can turn in its own length 
on a 3-ft. circle on any kind of ground, but a platform 
is usually carried, as something in this way is necessary 
for crossing tracks, and can also be used for turning. 
Fig. 2 shows the machine crossing the track. The 
width overall is 30 in., and the height 36 in. from 
ground to upper tread, dimensions which have been 
kept as small as possible in order to clear rolling 
stock and fixed structures. The machine is usually 
taken to the work on a flat car, from which it can un- 
load itself. It can also easily load itself when the 
work is ended ; in Fig. 3 it can be seen moving up a 
simple ramp, but even so elaborate a contrivance as 
this is not essential, two stout timbers being all that are 
really necessary. If a crane is available the machine 
may be slung by means of the stirrup carried in the 
position shown in Fig. 2. Its weight is 5 tons, 

The main frame is built up of heavy steel side plates, 
with bulkheads, &c. At the rear is a bulkhead on 
which the two propelling motors are mounted. This 
is removable, together with worm gearing, tread 
sprockets, &c., as one unit, for convenience in main- 
tenance. The nose is protected by cross bars, to 
prevent damage to the radiator, treads and _ idler 
sprockets. The latter are adjustable for taking up 
wear. The power unit is a Buda engine of six cylinders, 
and rated at 65 h.p. Forced feed lubrication is pro- 
vided. The engine can be cranked through the side 
of the machine by means of 3:1 gears engaging the 
crankshaft. The engine drives a Westinghouse Flex Arc 
welding generator by means of which welding can 
be carried out either with bare electrodes at the lower 
voltages or with coated electrodes at the higher volt- 
ages. The two propelling motors are supplied with 
current from the welding generator, the speed being 
regulated by varying the field of the generator by means 
of a rheostat. The machine is turned by stopping one 
motor and tread and running the other, or by inching 
one and running the other at full speed. A drum switch 
is furnished for each motor, and, in addition to speed 
regulation, provide for forward and reverse, starting 
and stopping. 

On the same shaft and built into the same unit 
frame as the welding generator is an auxiliary generator 
for supplying direct current to grinders, drills and other 
tools, and also for lighting. Both welding and grinding 
can be carried on at the same time if desired. The 
auxiliary generator provides excitatior current for the 
main generator. The welding and auxiliary control 
equipment is mounted on a panel on the side of the 
generator unit frame. Protection is afforded to this 
gear by sliding doors shown open in Fig. 1, which depicts 
a welder at work, building up battered rail-ends, 


Britain's Coastwisk SuHireinc.—Having regard to 
the importance of the coastwise shipping trade to this 
country, and with a view to furthering its interests by 
bringing the facilities it offers to the notice not only 
of the shipping community, but also of the genera! 
mublic, The Journal of Commerce and Shipping Telegraph 
hes prepared a special supplement entitled, “‘ Britain's 
Coastwise Shipping,’’ which has recently been published. 
It contains detailed lists of our coastwise shipping ser- 
vices and interesting chapters, written by various 
authorities, on such subjects as the maintenance of a 
steam coaster fleet, the coastal tramps of Liverpool, 
excursion and pleasure steamers, wireless for coastal 
shipping, economic propulsion of steam coasters, coast- 
wise shipping—an essential link in the transport chain 
coastal shipping and the road and rail Bill, small motor 
coasters, and harbour improvements at various ports. 
The supplement closes with a highly interesting historical 
section, in which an account is given of the origin and 
growth of our leading coastal shipping companies. The 
offices of The Journal of Commerce are at 17, James-street, 
Liverpool. 
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*“* FueLot”’ ENGINE, 
Company, LIMITED. 


Fias. 20 To 22. 


THE ROYAL AGRICULTURAL SHOW 
AT DERBY. 


(Concluded from page 9.) 


The name of Messrs. Blackstone and Company, 
Limited, of Stamford, is so well known in connection 
with the spring-injection system for heavy-oil 
engines that the introduction by this firm of a 
new engine, in which another system of fuel injection 
is used, is a matter of considerable interest. The 
new engine, which was shown at Derby and is 
illustrated in Figs. 20 to 22, annexed, is known 
as the “ Fuelol”’ model, and apart from the injec- 
tion system, the design incorporates the wide 
experience of Messrs, Blackstone, which covers 
the building of oil engines for a period of nearly 
40 years. The engine is designed to utilise cheap 
Diesel oil, is easily started and handled, and requires 
very little attention. It operates on the four- 
stroke cycle, and is of the totally-enclosed type 
with automatic governing and lubrication. The 
injection system is designed to ensure a sharp 
opening and rapid closing of the sprayer valve, 
so as to eliminate the slightest risk of dribble. 
The complete combustion of the fuel is indicated 
by a clean exhaust under all conditions of load. 
With the system employed, the fuel supply is not 
dependent on a close-fitting piston valve, which 
may lose its efficiency through wear, and it is claimed 
that closer governing is possible, as less power is 
required to operate the governor mechanism. 

Sections through the pump and injector are given 
in Figs. 21 and 22, and the action is as follows: 
The pump plunger is returned by spring to follow 
the camshaft cam during the suction stroke, the 
spring being housed in a square guide or sliding 
sleeve C, to which is attached a compound-trip 
cam, which consists of the trip slide D and the valve 
cam E. On the downward stroke of the sliding 
sleeve, when the pump is drawing in fuel through 
the filter from the manifold A, the compound-trip 
cam is carried down with it until the trip slide D 
strikes the stop plate F. The sliding sleeve carries 
on a little further until the cam E is on the raised 
portion of the trip slide, and the trip slide catch 
G is pressed into a recess in the trip slide. The 
tail of the valve lever H is then on the lower portion 
of the valve cam. Immediately the sliding sleeve 
is pushed upwards for the delivery stroke, the 
valve cam is carried with it and forces the tail of 
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the valve lever outwards, 
the valve lever then hold- 


its seat. The fuel now 
trapped in the fuel eham- 
ber is forced past the 
delivery valve to the 
sprayer by the upward 
movement of the pump 
plunger, and _ injection 
proceeds until the trip slide strikes the governor 
slide J. The sliding sleeve, carrying the valve 
cam with it, continues its movement until the back 
of the valve cam falls into the recess in the trip 
slide, when the inlet valve automatically opens 
and injection instantly ceases. It will be seen that, 
as the governor slide has an angular groove, and is 
adjusted endways by the governor according to 
the load, the top of the trip slide strikes this earlier 
or later in the upward travel of the plunger, and so 
varies the amount of fuel injected. It will be 
noted that the inlet valve is always: closed at the 
same time, but that the period of opening is varied 
to spill a large or small quantity of fuel back into 
the fuel manifold, so that the finish of injection is 
variable according to the load. In the event of 
any stoppage in the sprayer or pipe line, the valve 
tappet gives way and allows the fuel to escape 
past the inlet valve back to the manifold. 

The upper half of the engine frame forms the 
crankcase and cylinder jacket. A separate cylinder 
liner is fitted, finished by honing. The piston is 
of the firm’s compensated-expansion type, and is 
made of aluminium alloy finished with a diamond 
tool. It is fitted with two Duplex pressure rings 
and a wiper ring. The gudgeon pin is of case- 
hardened steel, with a ground and lapped bearing 
surface. The connecting rod is a steel stamping 
with a solid small-end lined with phosphor bronze, 
the big end being fitted with mild-steel shells lined 
with white metal. The combustion chamber is 
accurately machined and is fitted with Blackstone 
cylinder roof plates of special heat-resisting metal. 
The crankshaft is of molybdenum steel, and, as 
shown, is fitted with two flywheels. The latter are 
turned on the edges and face, and are accurately 
balanced. Lubrication is on the force-feed system, 
to the bearings and cam gear and splash for the 
big end and piston. The engine can be supplied 
on skids as a semi-portable unit, as shown in 
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Fig. 20, as a stationary unit, or on a carriage. The 
fuel consumption is approximately 0-44 Ib. per 
brake horse-power-hour. 

The potato digger illustrated in Fig. 25, page 40, 
which was also shown by Messrs. Blackstone, has 
been very successful in the hands of users, and secured 
a silver medal at Derby, in addition to silver medals 
at two other recent shows. It has been designed 
on simple lines, and all the materials used are 
carefully selected. As a result, the machine is 
claimed to be strong and durable, the latter quality 
being enhanced by the fact that all the working 
parts run at a low speed. The frame is entirely 
of steel, and is fitted with strong road wheels, 
adjustable to suit the varying widths of drills. A 
tilting sub-frame is fitted on the rear of the main 
frame, and carries the main spinner and loosening 
share, the latter cutting through the soil under 
the tubers, and the former pushing the tubers out 
of the soil and at the same time levelling the ground. 
The sub-frame permits of a pivotal or hinged 
adjustment of the pitch or cutting angle of the 
share without altering the relation of the revolving 
tines to the share. The main spinner carries three 
pairs of curved twin tines, and is arranged so that 
the tines rise as they leave the share, thus raising 
the tubers well out of the ground. As shown in 
Fig. 25, there is an auxiliary spinner in addition to 
the main spinner. The auxiliary spinner is fitted 
with a series of curved double tines which riddle 
out the soil and deliver the tubers in a narrow path, 
while the haulms are carried clear to the side. To 
overcome inequalities in the ground surface and 
prevent breakage, this spinner floats on a strong 
spiral spring. It is provided with both vertical 
and horizontal adjustments. 

The main spinner is driven from the main shaft by 
the chain and bevel gears visible in the illustration. 
As the correct speed for the spinner is very impor- 
tant, three alternative chain sprockets are provided, 
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Fie. 23. ELectricaLLy-Driven Pump; Messrs. 
R. A. Lister AnD Company, LIMITED. 


and any one of these can be quickly fitted to suit 
the drawbar speed. The auxiliary spinner is 
driven by a shaft enclosed in a cast-iron barrel, 
and fitted with enclosed bevel gears at each end. 
The shaft and gears are thus protected from flying 
soil. All the more important bearings are lubricated 
by grease gun. The machine can be arranged for 
either horse or tractor draught, a special drawbar, 
which dispenses with the leading wheel, being 
supplied in the latter case. 

The pump illustrated in Fig. 23, above, is a 
new model, and was exhibited by Messrs. R. A. 
Lister and Company, Limited, Dursley. It is 
known as the Three-Fold model, and is equally 
suitable for house, garage, or garden work. The 
motor is of }-h.p. and either an alternating-current 
or direct-current model can be fitted. The drive 
to the pump shaft is by Vee-belt, as shown, and 
the tension can be readily adjusted by sliding the 
motor baseplate across its bed. The pump body 
and crankcase form a single casting, ensuring accu- 
rate alignment of the plunger and crosshead. The 
latter, together with the plunger, is of bronze, and 
is attached to the connecting rod by a toughened- 
steel gudgeon pin. A drop-forged steel crank is 
fitted, with counterbalanced webs machined to 
fine limits. The connecting rod is also of bronze, 
with a split big-end bearing, and the crankshaft is 
carried in ball bearings mounted in detachable 
housings. The piston rod is of special non-rusting 
metal, and the packing gland, which forms a single 
assembly screwed into the crankcase, is also made 
from non-rusting material. There are two suction 
and two delivery valves, all of the spring-retained, 
rubber-dise type. The pump is automatically 
lubricated, and runs very quietly, as there are no 
gears. If required, a float-controlled switch can 
be provided to give automatic starting and stopping 
according to the level of the water. When used 
for a house service, only a small storage tank is 
required, as the pump has a capacity of 250 gallons 
per hour. The total head is 80 ft., and the vertical 
suction lift is 25 ft. If required, the pump can 
be operated from the well-known “ Lister-Light ” 
plant. It is designed so that it can be installed 
in place of an existing hand pump without expensive 
pipe work alterations, and is screwed for }-in. 
suction and delivery pipes. 

The hygroscopic properties of superphosphates 
and other fertilisers render them a particularly diffi- 
cult subject to deal with by a distributor, as when 
subjected to damp atmospheric conditions they tend 
to become lumpy. The machine shown in Fig. 24, 
on this page, which was exhibited by Messrs. 
Bamfords Limited, Uttoxeter, has been specially 
designed to overcome this difficulty. The essential 
feature consists of a fixed grid with double recipro- 
cating plates working above and below it. All the 
plates are fitted with transverse slots, and an impor- 
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tant point is that the slots in the top and bottom 
movable plates are out of register. In operation, 
the fertiliser passes through the openings of the top 
plate to the openings in the fixed grid, the recipro- 
cating action of the bottom plate then allowing the 
material to fall, and by this means a measured 
quantity of the material is evenly and accurately 
distributed. The adjustment for quantity is effected 
instantaneously, and without stopping the machine, 
by means of a lever which alters the length of 
effective throw of the eccentrics which operate the 
moving plates. When working with sticky material, 
the top plate, which is immediately in contact with 
the fertiliser, is always moving, and thereby breaks 
up the cakes or lumps. Further to assist in the 
operation, another agitator bar is placed in the 
hopper, this bar reciprocating gently through the 
fertiliser and keeping it loose. 

The movable plates are divided longitudinally into 
two parts, each part being worked by a separate 
eccentric, and as the latter are set so that the plates 
move out of unison, no dead point occurs and un- 
even sowing is therefore avoided. Micrometer 
adjustment is provided on the links which transmit 
the drive from the eccentrics to the connecting rods 
to ensure the length of stroke of each of the connect- 
ing rods being the same. The drive is taken from the 
road wheel axle by means of gearing operating the 
two eccentric discs which work the reciprocating 
connecting rods attached to the movable screens. 
The machine is not only suitable for broadcasting, 
but simple attachments may be fitted for drill- 
sowing or supplying fertilisers to growing plants, the 
road wheels in these cases being adjustable to suit 
the width of rows or ridges. A double windguard 
is provided to prevent very dry or fine fertilisers 
from being blown about, thus ensuring even and 
economical distribution. A useful feature of the 
machine is that the distributing plates are made of 
a special anti-corrosive material, which effectually 
prevents corrosion when using certain fertilisers. 

Incidentally, it may be mentioned that the 
machine may be used as a broadcast seeder for corn 
or grass seeds. The distributors can be supplied for 
use with horses or tractors, and for use with the latter, 
Messrs. Bamfords supply a special type of multiple 
drawbar which will operate two or three machines 
at the same time, the construction being such that 
each machine is kept in perfect alignment in its own 
track and prevented from fouling the others when 
turning corners. 

The older types of potato planter were liable to 
deposit the seed somewhat irregularly, and a new 
machine in which this defect is completely over- 
come was exhibited by Messrs. The International 
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Harvester Company of Great Britain, Limited, 
Harvester House, 259, City-road, E.C.1. In this 
machine, which is illustrated in Fig. 26, page 40, 
the seed potatoes are placed in the large hopper 
visible in the illustration. A chain elevator, provided 
with cups, travels up the vertical front face of the 
hopper, one potato being picked up by each cup. 
The potatoes are carried over the top elevator 
sprocket and down the tubular casing visible in 
Fig. 26, dropping off the cups one by one into the 
furrow at the bottom. If a cup fails to pick up a 
potato as it passes through the hopper, due to 
irregularity in the size of the seed or other cause, 
the defect is made good by the corrector fitted to 
the machine. This consists of a horizontal tray at 
the top of the tubular casing, the tray being pro- 
vided with nine divisions, in which the operator 
places the same number of potatoes. The bottom of 
the tray consists of a fixed plate, with a hole over 
the tubular casing, and when the tray is rotated 
a potato is carried round by the division wall, and 
dropped through the hole. The mechanism for ad- 
vancing the tray can be seen in Fig. 26. A rotating 
bracket is fitted with three pivoted fingers, which 
are normally kept flush with the bracket by their 
outer ends pressing against a ring path attached to 
the tubular casing. At one point this path falls 
away, allowing a spring to swing the fingers over, 
in which position they come into contact with the 
feeder arm shown, the latter being connected by a 
link to the horizontal tray. If, however, there is a 
potato in the cup which is rising as the finger swings 
over, the outer end of the finger comes into contact 
with the seed, and thus prevents the finger moving 
sufficiently far to make contact with the feeder arm. 
A spring locating catch is provided, which ensures 
that the corrector tray moves exactly one division 
at each contact. 

The machine is fitted with a share for opening the 
seed furrow as shown, and two covering discs for 
drawing the soil over the deposited seed. Both the 
share and discs are raised by the single lever at the 
side of the machine, the same action declutching the 
feeder mechanism. The latter is driven by chains 
from a sprocket on the wheel axle. Steering of the 
Ackermann type is fitted, and a number of slots are 
provided on the steering head, into which the 
steering arm can be dropped, thus giving the 
operator a choice of steering positions on each side 
of the machine. The covering discs are held to 
their work by two pressure springs, which can be 
adjusted for hard or soft ground. The pitch of the 
discs can also be adjusted to throw the proper 
amount of soil for high, medium or shallow covering. 
By interchanging the rear wheels, a slightly wider 
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spacing is obtained, and an extended axle machine 
is also available. The front axles can be slid through 
the stub arms, and locked in any desired position 
by a pin. Alternative chain sprockets are provided 
for varying the rate of feed. If required, a fertiliser 
attachment can be supplied, which automatically 
deposits the fertiliser near to, but not directly on, 
the seed. 

The fire pump shown in Fig. 27, page 40, which 
was exhibited by Messrs. Merryweather and Sons, 
Limited, Greenwich-road, London, 8.E.10, can be 
detached from the trailer as a complete unit, and 
can then be carried to any convenient point by two 
men, handles being provided on the frame for this 
purpose. It can, if required, be supplied without the 
trailer carriage, and takes up so little room that it 
can easily be carried on a fire engine as extra equip- 
ment, or on any vehicle of the lorry or van type. 
The weight is actually 54 cwt., and the pump is 
sufficiently powerful to throw simultaneously four 
jets of water over a building of average height, the 
delivery being 120 gallons per minute at a pressure 
of 120 lb, The engine is a two-cylinder Vee-model 
operating on petrol, and is capable of developing 
from 18 brake horse-power to 20 brake horse-power. 
High-tension magneto ignition is employed, and the 
cylinders are water-cooled, the header tank being 
connected to the main pump. The engine is direct- 
coupled to the latter through a disc-type flexible 
coupling, both units being rigidly mounted in the 
light steel frame. The pump is of the two-stage 
centrifugal type, and a separate priming pump is 
provided for exhausting air from the suction hose and 
pump casing. The trailer frame shown in Fig. 27 
is mounted on light springs attached to a steel 
axle. The wheels are mounted on roller bearings, 
and are fitted with pneumatic tyres as shown. 
Folding hinged struts are fitted under the towing 
bar, and in the rear of the carriage, and when these 
are dropped, the unit can at once be brought into 
action without lifting it out of the carriage. A 
powerful brake, operated by the hand lever, which 
can be seen adjacent to the towing bar, acts simul- 
taneously on both wheels. The engine is started by 
a geared-up hand lever. 

It may be mentioned that the fire protection of 
the show was entrusted to Messrs. Merryweather, 
who have carried out this duty for many years. 
The special Merryweather fire station within the 
show grounds was equipped with a motor 
“ Hatfield” fire engine, as used in all parts of the 
world, This engine was of the very latest type, 
fitted with a two-speed gear pump drive. The 
firm also showed a comprehensive range of fire-fight- 
ing appliances including Merryweather “ Konus 
Kemik,” “ Fire Suds ” and “ C.T.C.”’ extinguishers. 
The fire station was staffed by a number of Merry- 
weathers’ fire protection engineers, who were on 
duty day and night to deal with any outbreak of 
fire. 

Messrs. Latil Industrial Vehicles, Limited, 
11, Albert-embankment, S.E.11, showed the forestry 
tractor illustrated in Fig. 28, page 40. As shown in 
this view, this tractor is fitted with a winch, and the 
equipment includes 100 yards of j-in. steel cable, 
a land anchor, hood, and windscreen. The general 
features of the Latil tractors are now well known, 
and it may be recalled that a four-cylinder engine is 
fitted, with an R.A.C, rating of 20 h.p. The engine 
is equipped with side-by-side valves, and closely 
follows automobile practice. Cooling is effected by 
a water-circulating pump of the centrifugal type, in 
conjunction with a radiator of large capacity, the 
air being drawn through the latter by a belt-driven 
fan. The engine speed is limited to 1,750 r.p.m. by a 
governor, The gear-box forms one unit with the 
engine, and the clutch is of the single dry-plate type. 
The gear-box is divided into two compartments, the 
forward of which contains three forward and one 
reverse sets of gears operated by a single central 
lever. The rear portion of the box contains a high 
and low ratio set of gears operated by a second 
lever, also mounted on the gear-box cover, thus 
giving a range of six speeds forward and two reverse. 
The drive is transmitted to the main shaft, which 
carries the transmission-brake drum, with a univer- 
sal coupling at each end. By moving the second 
lever into a third position, the power is conveyed to 
an auxiliary shaft. From the lawer, a shaft carrying 
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an external contracting brake conveys the drive 
to a worm-box, from which the winch is driven 
through a sliding pinion. This pinion constitutes the 
winch clutch, and when it is engaged, the ordinary 
tractor clutch and gears can be used for operating 
the winch. The lubrication of the gear-box is 
maintained by a pump delivering oil to a trough. 
A worm rotating in the latter throws the oil over 
the moving parts. From the main gear shaft, 
cardan shafts are carried fore and aft to differentials 
mounted in cases bolted to the chassis side members. 
From the differentials, universally mounted shafts 
transmit the drive to all four wheels through in- 
ternal toothed gears forming the final reduction. 
These gears are enclosed in oil-tight casings. Both 
differentials can be locked simultaneously by a 
control lever from the driving seat. Steering is 
also on all four wheels, which are equipped with 
the makers’ folding spud device as shown in 
the photograph reproduced. This device and 
other features of the tractor were described in 
ENGINEERING, vol. cxxvi, page 71 (1928). 

As in former years, there was a good selection 
of road vehicles at the show, a number of the 
leading manufacturers being represented. Messrs. 
Morris Commercial Cars, Limited, Adderley Park, 
Birmingham, 8, showed a full range, including 
chassis having four-cylinder or six-cylinder engines, 
four-speed twin-top gear-box, triangulated frame 
bracing, Lockheed four-wheel brakes, progressive 
rear springs, and all-steel cab. The models exhibited 
included a 30-cwt. lorry with forward control, a 
two-ton end tipper, a three-ton six-cylinder lorry, 
and an ambulance. Messrs. Karrier Motors, Limited, 
Karrier Works, Huddersfield, showed a “ Colt 
Major’ two-ton freighter, having a chassis similar 
to that described in ENGINEERING, vol. cxxxiv, 
page 650, together with the well-known “ Bantam ”’ 
and ‘“‘Cob Major” models, the former being 
exhibited as a two-ton freighter, and the latter as 
a tractor-trailer combination. Heavy-oil engined 
vehicles were shown by Messrs. Fodens, Limited, 
Sandbach, and by Messrs. Petters, Limited, West- 
land Works, Yeovil. Messrs. Fodens exhibited a 
3-4 ton lorry fitted with a Dorman-Ricardo 4- 
cylinder engine, two 4-6 ton lorries fitted with 
Gardner 4-cylinder engines, and a 6-7 ton lorry 
fitted with a Gardner 6-cylinder engine. The 
vehicle shown by Messrs. Petter was a 3-ton lorry 
manufactured by Messrs. Shefflex Motors, Limited, 
Tinsley, Sheffield, and fitted with a 30-50 h.p. 
3-cylinder Petter engine. This lorry is therefore of 
particular interest in that the engine operates on 
the two-stroke cycle, and its performance on the 
road is likely to be followed with close attention. 
A comprehensive display of lorries, vans and 
private cars was also made by Messrs. Ford Motor 
Company, Limited, Dagenham, Essex, the same 
firm also exhibiting Fordson agricultural and 
industrial tractors. 

It may be mentioned that 13 exhibits were entered 
for the Society’s silver medal, and five awards 
were made. The successful exhibits consisted of 
a potato digger, entered by Messrs. Blackstone and 
Company, Limited; pneumatic land wheel equip- 
ment, entered by Messrs. Dunlop Rubber Company, 
Limited, Birmingham; a potato planter, entered 
by Messrs. A. C. Bamlett, Limited, Thirsk ; a grass 
elevator, entered by Messrs. John Wilder, Reading ; 
and a vegetable shredder, entered by Messrs. W. L. 
Holland, Preston. Messrs. Blackstone’s exhibit has 
already been described. The land wheel equip- 
ment shown by Messrs. Dunlop consisted of 
pneumatic-tyred wheels for horse-drawn and 
tractor-drawn vehicles fitted with tyres built to 
give exceptionally long service. The tread is of a 
plain ribbed pattern offering a minimum rolling 
resistance, with buttressed shoulders to provide 
protection from damage by curbs or ruts, and the 
rubber used is specially compounded to resist farm- 
yard acids. The wheels are of the steel artillery 
type, with well-base rims, and mounted on roller- 
bearing hubs. The potato planter shown by 
Messrs, Bamlett is designed for planting two or 
three rows, and consists essentially of a light carriage 
fitted with a large hopper, from which the seed is 
fed into two or three chutes by chain elevators 
fitted with cups. It is designed to be drawn by 
a single horse, and can be operated by one man. 
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The potatoes are delivered right on the ground, 
and surplus seed is ejected before entering the 
chutes. A release apparatus is provided for 
removing any obstructions in the chutes, and the 
sets can be regulated by altering the chain 
sprockets. The grass elevator entered by Messrs. 
Wilder is designed for harvesting young grass, and 
is employed in conjunction with a tractor. It 
consists of a mower, elevator and tractor, the grass 
being delivered into the latter. The machine cuts 
very close, and is of simple construction. It is 
arranged so that the whole draught is taken by the 
main frame of the mower, the greater part of the 
weight being taken on two large travelling wheels. 
The vegetable shredder shown by Messrs. W. L. 
Holland will reduce a cabbage to threads in a very 
few seconds, the stalks being pulped. The cutting | 
action is obtained by a cylinder provided with saw 
teeth on its periphery, feeding being effected by 
hand, The cylinder revolves on ball bearings at 
1,500 r.p.m., and effective devices are fitted which 
render it impossible for the hand of the operator 
to come into contact with the cylinder. 

In concluding this account of the Show it should 
be stated that it has only been possible to select 
some of the wide variety of exhibits shown for 
description, but a considerable proportion of those 
to which no reference has hitherto been made have 
already been described in our columns. Messrs. 
Ruston and Hornsby, Limited, Lincoln, for example, 
showed a comprehensive range of vertical and 
horizontal heavy-oil and petrol-paraffin engines, 
crude-oil locomotives, and road-rollers, an example 
of the Thermax boiler, and pumping plants. We 
have dealt with typical examples of each of these 
products in the past. Messrs. J. and EF. Hall, 
Limited, Dartford Ironworks, Kent, exhibited a 
demonstration van equipped with a range of their 
well-known “ Hallmark” automatic refrigerating 
plant, including a small butcher’s cold chamber, 
milk-cooling plant, and ice-cream making and 
storing plant. In addition to the pump already 
described, Messrs. Alfred Herbert, Limited, Coven- 
try, showed a variety of farm appliances, amongst 
which was a battery brooder and an electrically- 
heated poultry hover. The former is made of 
galvanised steel, and all parts slide together to 
facilitate assembly, cleaning and storage. There 
is no risk of fire, and the design is such that any 
number of sections can be fitted one above the 
other, as required. Messrs, Transplanters (Holding 
Company), Limited, showed the ingenious “ robot ” 
planter described in ENGINEERING, vol. cxxxiv, 
page 59 (1932). Messrs. Aveling and Porter, 
Limited, and Messrs. Barford and Perkins, Limited, 
of Rochester, had a joint stand on which a represent- 
ative selection of rollers of the types made by both 
firms was shown. Among these may be mentioned 
the Victor roller, described in ENGINEERING, vol. 
exxxv, page 212 (1933), and the 2}-ton roller 
described in the same issue. In addition to a range 
of shearing and clipping machines, Messrs. The 
Wolseley Sheep Shearing Machine Company, 
Limited, Witton, Birmingham, showed examples 
of petrol and paraffin engines, the smallest being a 
1}-h.p. model, and the largest a 7-h.p. model. These 
engines are suitable for a variety of services, such 
as pumping, barn work, and electric-lighting 
plants. Messrs. The Edison Swan Electric Com- 
pany, Limited, 155, Charing Cross-road, W.C.2, 
exhibited stationary batteries and Tungar battery 
chargers, the latter utilising the Tungar valve. 
Messrs. Ashwell and Nesbit, Limited, Barkby-lane, 
Leicester, showed a range of “‘ Runwell” pumps, 
together with an automatic stoker for industrial 
boilers. The stoker is automatically controlled by 
a room thermostat and waterstat, and not only 
feeds the fire, but removes the ashes. It is claimed 
to show a saving of 53 per cent. as compared with 
hand firing, and 62 per cent. as compared with oil 
firing. aa : ae 

OreNINGs FoR British Propucts ABRoaD.—Contfi- 
dential reports on the markets for motor cycles in Austria, 
for pumps, fans and blowers, and scales and weighing 
machines in the Canary Islands, have been issued by the 
Department of Overseas Trade 35, Old Queen-street, 
London, 8.W.1. Interested United Kingdom firms can 
obtain copies of the reports on application to the Depart- 
ment, quoting reference No. G.Y. 12,671 in the case of 
Austria, G.Y. 12,734 in that of pumps and fans, and G.Y. 





12,744 in that of weighing machines in the Canary Islands. 
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LABOUR NOTES. 


The Ministry of Labour estimates that at June 26 
there were approximately 9,793,000 insured persons, 
aged 16 to 64, in employment in Great Britain. This 
was 135,000 more than a month before, and 461,000 
more than a year before. The improvement in employ- 
ment again extended to all but a few industries. It 
was most marked in iron and steel manufacture, 
engineering, shipbuilding and ship-repairing, meta] goods 
manufacture, the textile industries, the distributive 
trades, and the hotel, boarding house, road transport, 
shipping, dock and harbour services. In coal mining 
there was little change in most districts, but in the 
north-eastern area, where there had been an excep- 
tional amount of short time working in the previous 
month, the numbers recorded as unemployed in June 
were substantially lower. There was some decline in 
the motor vehicle and tailoring industries. 


At June 26, the numbers of unemployed persons on 
the registers of employment exchanges in Great Britain, 
were 1,884,322 wholly unemployed, 463,712 temporarily 
stopped, and 90,074 normally in casual employment, 
making a total of 2,438,108. This was 144,771 less 
than the number on the registers at May 22, 1933, and 
309,235 less than a year before. The total comprised 
2,016,341 men, 51,709 boys, 334,379 women, and 35,679 
girls. 





In the case of about 53 per cent. of a total of 2,144,639 
persons on the registers who were applying for benefit 
or transitional payments, the last spell of registered 
unemployment had lasted less than three months, and 
in the case of about 64 per cent. it had lasted less than 
six months; about 22 per cent. of the total had been 
on the register for 12 months or more. 


At the end of May, 25,277 members of the Boiler- 
makers and Iron and Steel Shipbuilders’ Society were 
“signing the books,” as compared with 26,291 a 
month earlier. During the month, the number of 
members in receipt of superannuation benefit decreased 
from 2,389 to 2,383, and the number in receipt of sick 
benefit from 1,092 to 1,004. The expenses amounted 
to 3,158/. 6s.; in April they were 3,286]. 19s. 5d. 
There was a net decrease in the membership of 97. 


Writing in the June issue of the Monthly Report of 
the Boilermakers and Iron and Steel Shipbuilders’ 
Society, Mr. Hill, the general secretary, says :—“ The 
Shipbuilding Employers’ Federation called us to a 
conference with other unions concerned in shipbuilding 
and submitted their proposals for welded work. These 
are published in another part of this Report. The bulk 
of welded work in ship construction will be in substitu- 
tion of the riveting and caulking performed by our 
members, and we have a legitimate right to operate 
any machine which is applied to the work of our 
members done by hand. In the past, this has been 
recognised as being in the mutual interests of workmen 
and employers. It is a new and rather strange thing 
for the employers to propose that all welded work 
should be done on plain time rates, but it is only a step 
from this, if it becomes operative, to time work in all 
sections of shipbuilding work. We ask our members 
to carefully read the employers’ proposals.” 


The annual conference of the Miners’ Federation of 
Great Britain, held at Scarborough last week, un- 
animously adopted the following resolution :—** This 
Conference resents the attitude of the owners in per- 
sistently refusing to enter into negotiations with the 
Miners’ Federation of Great Britain for the setting up 
of machinery for the national regulation of wages in 
the coal industry, which machinery, in its view, is 
essential to the restoration of peaceful and stable condi- 
tions; furthermore, the Conference registers an 
emphatic protest against the attitude adopted by the 
zovernment, who, having embodied in legislation the 
principle of the national regulation of production and 
prices, refuse to extend the same principle to the 
regulation of wages, and who refuse to bring pressure 
upon the coalowners and keep faith with the miners. 
Accordingly, the Conference gives the executive 
committee power to take any action, including the 
calling of a national stoppage, should wages be attacked 
in any district in the meantime.” 


A resolution submitted by the Midlands District 
proposed that the Trades Union Congress should be 
asked to arrange a scheme whereby all affiliated unions 
should contribute to a central fund, from which any 
single union could draw assistance in the case of a 
trade dispute. It was defeated by a large majority. 
Such a scheme, it may be explained, is operated by the 
General] Federation of Trade Unions which was originally 





formed by Congress. Any trade union may become 
affiliated to the General Federation, but affiliation is 
not obligatory. 





Mr. J. Walton (Yorkshire) moved a resolution that 
the Federation should take all possible steps, nationally 
and internationally, to bring about a reduction of 
working hours in the coal mines to six a day, with 
a view to absorbing the unemployed within the industry, 
and without any reduction in wages. Mr. Edwards, 
the secretary, said that the responsibility for non- 
ratification of the Geneva Convention for an inter- 
national reduction of miners’ working hours rested very 
largely, if not entirely, with the British Government, 
and it was due to the demand made by the coal-owners 
to the Government. A permanent satisfactory solution 
of the coal industry’s problems would never be found 
until they had international standards for hours of 
labour and for wages. In any case they could not wait 
until they had got an international adjustment. They 
must themselves endeavour to get a national reduction 
of hours. The resolution was adopted. 


Mr. Sadler (South Wales) moved a resolution urging 
the Trades Union Congress and the Labour Party to 
take up with the Government the question of providing 
capital for establishing ancillary industries based on 
coal as raw material, these to include the extraction of 
all chemical by-products and oil. It further declared 
that these ancillary undertakings should be carried on 
directly by and for the benefit of the nation. Mr. 
Sadler said he wanted the Conference to pin its faith to 
new ventures, which promised fresh life to a decadent 
coal industry. Coal was the fuel that had made this 
country the workshop of the world, but times had 
changed, and they must be prepared to make full use 
of all that science could give them in utilising the 
product of the miners’ calling. Mr. C. Gill (Bristol), 
seconding, said that nationalisation of the mines would 
be of no benefit to the miners unless they could bring 
the whole of the proceeds of by-product plants and 
ancillary industries at the collieries into the calculations. 





Mr. Lee, the president, said that he wanted to put 
the Navy back on coal, and he wanted other trade 
unionists to assist in keeping to coal instead of using 
oil wherever it could be done. Oil could also be pro- 
duced from coal at a marketable value. The scientific 
use of coal was of the utmost importance, and the 
Federation was fully alive to the possibilities. What 
they must do was to consolidate their forces as miners 
and move when the time came to move. The resolution 
was adopted. 

The annual congress of the National Union of Rail- 
waymen, held at Morecambe last week, unanimously 
adopted a resolution relating to the notice given by 
the railway companies to terminate the existing 
machinery for dealing with wages and working con- 
ditions. The resolution, which was moved by Mr. A. 
Balfour (Aberdeen), stated that *‘ having regard to the 
fact that this national negotiating machinery was 
embodied in the Act in its present form largely as the 
result of a bargain whereby the railway trade unions 
waived an offer from the Government for representa- 
tion of the employees on the railway boards of directors, 
Congress declares that no new form of negotiating 
machinery would be acceptable to railwaymen which 
left the right to the railway companies to vary any 
national agreement except by agreement with the rail- 
way trade unions. Congress accordingly directs the 
executive committee to refuse to consider any offer 
of new machinery less favourable to the railway trade 
unions than the machinery provided in the Railways 
Act of 1921.” 





Another resolution, which was carried unanimously, 
welcomed the recent progress towards the national 
regulation and control of road and rail transport, but 
called attention to the danger of redundancy and 
reductions in staff arising from the railway pooling 
schemes. It reaffirmed belief that in the public interests 
there should be created a national organisation of all 
forms of transport under public ownership and joint 
control by representatives of the workers in and the 
users of the industry. Mr. Cramp, supporting the 
resolution, said that proposals had been put forward 
that there should be an element of workers’ representa 
tion on a board. But unless it went to the full length 
advocated in the resolution, that was not workers’ 
control. His fear was that if they had industry with 
one or two men on a board of directors, those one or 
two men in the minority would be bound by the decision 
of the majority. It was most essential that the com- 
petition between road transport and rail should cease. 
Transport should be looked on as a whole and as a 
national asset, and not merely consist of competing 





forms of capitalist enterprise. 
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The majority of the 19 candidates for election to 
the general secretaryship of the Amalgamated Engineer- 
ing Union keep clear of labour politics in their printed 
addresses to the members. One writes: “ It would 
be futile to say I would adopt a militant policy if 
elected as your general secretary. This can only be 
done by the proper constitutional machinery, namely, 
the rules revision committee; but I certainly would 
whole-heartedly work to have very necessary advanced 
ideas placed in the rule book.” Less concern for the 
fact that the general secretary is merely the union’s 
principal clerical officer is shown by some of the 
others. One, for instance, avows himself to have been a 
member of the Communist Party since 1924, a member 
of the E.C. of the National Minority Movement since 
1925, and a member of the national council of the 
British Anti-War Movement. ‘ Trade unionism is to 
me,” he declares, “‘an instrument in the battle for 
socialism—an instrument to weaken capitalism and to 
assist in its overthrow.” He subscribes himself, ‘‘ Yours 
in the struggle.” 


The General Council of the Genera] Federation of 
Trade Unions, at a meeting in Blackpool last week, 
adopted a number of resolutions calling upon the 
Government to make certain amendments in the Work- 
men’s Compensation Acts. One of the resolutions 
sought to make it compulsory for all employers to 
insure their employees whose occupations bring them 
within the scope of the Act, failure to insure to involve 
penalties, as Parliament may impose. Another sought 
to secure an amendment in the industrial diseases 
clause. It was pointed out that under the present 
clause, claims could only be made in respect of diseases 
contracted within 12 months of the date of disablement 
or suspension. A third resolution called for the pay- 
ment of damages for loss of a limb or part of a limb, 
loss of sense or faculty, disfigurement, and permanent 
internal injury, these damages to be apart from any 
compensation payable for loss of earning capacity. 





For the first time since the beginning of the depres- 
sion, the quarterly unemployment statistics published 
in the weekly organ of the International Labour Office 
at Geneva show a decrease as compared with a year 
ago in a considerable number of countries. Unemploy- 
ment has diminished as compared with a year ago in 
Germany, Great Britain, and a large number of other 
European countries, and a similar diminution has 
taken place in other continents, in countries such as 
Australia, Chile. Japan and Palestine. On the other 
hand, in many other countries unemployment has 
increased during the twelve months, and these countries 
also include important industrial states such as Czecho- 
slovakia and Italy in Europe, and Canada and the 
United States in North America. A group of North 
European countries (Denmark, Norway, Sweden and 
the Netherlands) is also to be found in this list. 


For the first time, figures of employment are pub- 
lished in respect of five countries. Such figures are in 
some respects more sensitive to industrial fluctuations 
than unemployment figures, and they are often more 
accurate than unemployment figures. Normally, they 
show an increase even in periods of comparative stability, 
owing to the growth of population. It was one sign of 
the depth of the depression that for a considerable 
period even the employment figures decreased. It is 
of importance to note, therefore, that in Germany 
and Great Britain employment has improved during 
the last twelve months. In France, on the other 
hand, while the unemployment figures have gone down, 
the employment index has also gone down. It is 
possible that the latter indicates the situation more 
accurately. 





The figures comparing the situation this year with 
that of a year ago have the advantage, /ndustrial and 
Labour Information points out, of eliminating seasonal 
movements. But the situation changes so rapidly 
that a very different picture may sometimes be obtained 
by comparing the figures with those published three 
months ago. The result of such a comparison is even 
more satisfactory than that already made, as the 
unemployment figures have declined in every one of 
the countries included, with the exception of Finland 
and New Zealand. 


Tue InpusTRIES OF DERBYSHIRE.—On the occasion 
of the Royal Agricultural Show, a special supplement has 
been issued with the Monthly Journal of the Derby and 
Derbyshire Chamber of Commerce. This contains an 
account of the industrial firms in the county. It is 
claimed that there are a greater number of industries in 
Derbyshire than in any other county in the British Isles, 
and explanatory notes concerning some of the more im- 

ortant firms and undertakings in the county are given. 

he Chamber of Commerce organised a composite repre- 
sentative County display for the first time in the history 
of the Show. It covered 40,000 sq. ft. Copies of this 
special publication may be obtained from the Chamber, 
102, Friar Gate, Derby, price ls. net, 
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ANNUALS AND REFERENCE BOOKS. 
Empire Forestry Handbook, 1933.—With the con- 


tinual development of new industries, an extended 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
demand for certain types of timbers has arisen. | of the undermentioned tenders, the closing dates of which 

7 are given. Further details may be obtained on applica- 


Resources cannot be continually reduc ed, pp me tion to the Department, the reference number appended 
provision for their replacement in later years, and thus being quoted in all cases. 

it seems surprising, as Sir John Stirling-Maxwell — Copper Wire and Copper Sleeves.—The supply of 60 
out in the preface to this work, that the number of tons of copper wire and 5,000 copper sleeves. The 
technically-trained forest officers within the Empire Turkish Department of Posts, Telegraphs and Tele- 
has declined from 1,600 to 1,500 since 1931. In spite | phones, Istanbul. August 19. (Ref. No. G.Y. 12,747.) 
of that fact, the future importance of their activities, Tubular Arms, Cable Suspension Rings.—The supply 
within the Homeland and Dominions, is well appre- | of 1,000 G.I. tubular arms, one million nails, 50,000 cable 
ciated, and the publication of this valuable handbook | suspension rings. South African Government Supplies 
affords evidence that the various Governments are | Board, Johannesburg. August 4. (Ref. No. G.Y. 
fully alive to the needs for active aggressive work to | !2.754.) 

ensure that the resources of the Empire are made Steam Turbo-Generating Plant.—The supply of one 
known to all who have reason to use timber in their | !0,000-kW turbo-alternator with condensing plant and 
normal activities. The volume, edited by Mr. Ww. A. —, ye Ce City Council. August 
Robertson, and published by the Empire Forestry | ~ b, nas. Te. pores on 

Association, from their office at Grand Buildings, Switchboard Plugs.—The supply of telephone switch- 
P " é . - : board plugs. Post and Telegraph Department, Common- 
Trafalgar Square, London, at a price of 5s., contains | ish of Australia. Melbourne. September 12. (Ref. 
in condensed form all the essential information on the | yo 4 Y. 11.880.) 

forests of the Empire. Areas, volumes of standing Telephone Switchboard Cords.—The supply of tele- 
timber, ownership, imports and exports, are given In phone switchboard cords. Post and Telegraph Depart- 
statistical form. Information is given about the various | ment, Commonwealth of Australia, Melbourne. Septem 
Government forestry organisations and their personnel | ber 5. (Ref. No. A.Y. 11,879.) 

and on the provisions made for education and research. Telephone Instrument Cords.—The supply of telephone 
A particularly valuable feature is the provision of a/| instrument cords. Post and Telegraph Department, 
tabulation of the trade names of timbers and the actual | Commonwealth of Australia, Melbourne. September 5. 
botanical species to which they belong. (Ref. No. A.Y. 11,878.) 

Power, Telephone and Pilot Cables.—The supply 
of paper and varnished cambric insulated lead-covered 
LAUNCHES AND TRIAL TRIPS. steel wire armoured cables. Electricity Commission 

of Victoria, Melbourne. August 21. (Ref. No. A.Y. 

“ CHANDRAVATI.”"—Twin-serew, light-draught pas- | |} °877,) 
senger and cargo steamer for service between Bombay 
and Goa, triple-expansion engines Launch, July 4 Steel Tyres and Azxles.—The supply of steel railway 
Main dimensions, 199 ft. by 34 ft. by 11 ft. 6 in. Built | tyres and axles. The South African Railways and 


and engined by Messrs. Harland and Wolff, Limited, | Harbours Board, Johannesburg. August 21. (Ref. No. 
Govan, for Messrs. The Bombay Steam Navigation | G.Y 2.755.) 
Company, Limited, Bombay Travelling Crane The supply of a 25-ton overhead 
‘Cotonet Cromrtron.’’—Coal carrier for the London | travelling crane. The New Zealand Public Works 
Power Company, Limited. Launch, July 7. Main | Department, Wellington August 29. (Ref. No. A.Y. 
dimensions, 237 ft. by 38 ft. 3 in. by 17 ft. 11 in Built | 11,883.) 
by Messrs. 5 P. Austin and Son, Limited, Wear Dock Scrap Iron.—The supply of 1,000 tons of cast-iron 
Yard, Sunderland Machinery supplied by Messrs. machinery serap, required urgently. Finland. (Ref. 
John Dickinson and Sons, Limited, Sunderland. No. G.Y. 12,770.) 
Care Warwick.”’—Steam trawler. Main dimen Oil-Engined Omnibuses.—The supply of nine double- 
oa : . ’ 
sions, 151 ft. 8 in. by 25 ft. 6 in by 14 ft. 6 in. Built by | deck top-covered omnibuses of seating capacity not less 
Messrs. Cochrane and Sons, Selby lriple-expansion | than 52, driven by oil engines. Durban Corporation 


engines by Messrs. C. D. Holmes and Company, Limited, | Tramways and Motor Department ; September 29. 


Hull. For Messrs. Hudson Steam Fishing Company, | (Ref. No. G.Y. 12.767.) 


Limited, Hull . at. - . 
. \ Diesel Engines for Tugs.-The supply of three marine 
g Lorp LiovD. steam trawler _ ~~, Diesel engines for tugs complete with necessary gear. 
150 ft. by 25 ft. 6 in by 14 ft. 6 in Built by Messrs Egyptian Ministry of Public Works, Cairo; August 15. 
Cochrane and Sons, Selby Triple expansion engines (Ref. No. A.Y. 11,884.) 


by Mesars. Amos and Smith, Limited, Hull. For Messrs 
Pickering and Haldane’s Steam Trawling Company, 
Limited, Hull 


Radio Equipment. —The supply of equipment comprising 
radio field strength measuring set, radio signal generator, 
electron tube bridge, radio frequency bridge. Post and 
Telegraph Department of Australia, Melbourne, August 

Lirts AND EscaLatTors.—Some interesting items | 29. (Ref. No. A.Y. 11.885.) 
relating to lifts and escalators are contained in a finely Trolley Omnibuses._-The supply of 22 double-deck, 
illustrated catalogue just issued by Messrs W aygood top-covered trolley omnibuses, seating capacity not less 
Otis, Limited, 54-55, Fetter-lane, London, E.C.4 It than 55 Durban Corporation Tramways and Motors 
will be news to most people, for instance, that the use of Department September 29. (Ref. No G.Y. 12.768.) 

a lift in ships, now so invariably part of the equipment a 
of a passenger liner, originated with the fitting of a lift Petrol Omnibuses The supply of 16 double-deck, 
in the Royal yacht Victoria and Albert for H.M. Queen top-covered, petrol-driven omnibuses, seating not less 
Victoria in 1894, by Messrs. Waygood-Otis. It is also | than 52. Durban Corporation Tramways and Motors 
not very general knowledge that it is now possible to Department. September 25. (Ref. No. G.Y. 12,769.) 
operate a lift silently and efficiently with a geared | 
machine using alternating current without employing 
any form of rectifier. The gearless machine now com-| fire ALARM EquIPpMENT oN OrnIENT LINERS.—The 
monly employed in high buildings was first installed in| Oient Steam Navigation Company, Limited, have 
Great Britain by the firm, which is also to be credited with recently equipped six of their vessels with the latest 
the introduction of the escalator. This popular means of | wacnet fire alarm system. This system. which has been 
conveyance is now fitted in 117 instances on the | nder- installed by the General Electric Company, Limited, 
ground railways of London, and to the number of 43 Magnet House, Kingsway, London, W.C.3. has been 
elsewhere, whilst all the escalators installed in Australia, primarily designed to transmit warnings from any part 
now Sane ane South Africa are of Waygood-Otis | oF the ship where fire has broken out to the bridge, so 
manufacture. Particulars of the firm’s maintenance | that instructions may at once be issued. On the vessels 
service, which is exceptionally complete, are given in the | paferred to, the installation consists of a twenty-way fire 
catalogue alarm indicator in the wheel house, sixteen glass-fronted 
locking pushes in convenient positions throughout the 

Barish STANDARD SpeciricaTion FoR Parser Lnsvu-| ship, and the same number of watertight bells with 
LATED Conpuctors.—-The British Standards [Institution | chromium-plated gongs. The indicator accommodates 
has issued a specification, designated No. 480-1933, | two hand-combination telephones, while each of its ways, 
dealing with metal-sheathed, paper-insulated, plain | as well as the alarm pushes, is equipped with a socket 
annealed copper conductors for electricity supply. This| for plugging in these telephones. When an alarm is 
specification supersedes No. 7-1926, in so far as the | given by depressing a button, the latter is automatically 
latter relates to paper-insulated cables, and the changes | locked down. The corresponding lamp on the indicator 
now introduced are so important that specification | is also lighted, and relays are energised which operate the 
No. 480-1933 is virtually a new specification, although | alarm bell in the wheel house. A man with a telephone 
nominally a revision of a portion of No. 7-1926. The| is then despatched to the point from which the alarm 
main modifications brought about by the new publica-| has emanated. When he plugs the telephone into the 
tion relate to the thicknesses of insulation and metallic | socket on the push, the latter is restored and the lamp 
sheath. In the first place, the method of stating these | indicator dimmed. A means of connection between the 
thicknesses is new ; and in the second place, the actual| bridge and the point at which the fire has occurred is 


thicknesses have been reduced. The new specification | thus established with the minimum of delay, and the 
also introduces, for the first time, tables of dimensions | alarm bells throughout the ship can be switched on 
for 460-volt and 20,000-volt cables. Furthermore. an|/if the seriousness of the outbreak warrants it. The 


appendix is included, giving a schedule of recommended | system is operated by direct-current at 12 volts, and 
colours for the cores of paper-insulated cables. It is| can be modified by fitting the pushes with a constantly 
recommended that these colours be adopted as far as| illuminated red pilot light, by arranging for the alarm 
possible in new installations. Copies of the specification bells to be rung in groups instead of throughout the ship, 
may be obtained from the Publications Department of | and by placing an indicator and bells in the engine room, 
the Institution, 28, Victoria-street, Rendon S.W.1,| 80 that directly any alarm push is depressed the signal 
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CONTRACTS. 


Messrs. YARROW AND Company, LimiTepD, Scotstoun, 
Glasgow, W.4, are to design and construct the boilers 
for the three train ferry steamers ordered by the Southern 
Railway Company from Messrs. Swan, Hunter, and 
Wigham Richardson, Limited, Neptune Works, New- 
castle-upon-Tyne. 

Messrs. Lopce-Corrrett, Limirep, 47-51, King 
William-street, E.C.4, have obtained an order for the 
extension of the blast-furnace gas cleaning plant supplied 
in connection with the new plant Messrs. Stewarts and 
Lloyds, Limited, are laying down at Corby. This will 
act as second stage plant of a capacity of 5,500,000 cu. ft. 
of gas per hour, to clean the gas down to 0-02 g. per 
cubic metre. 

Messrs. Toe Drewry Car Company, Limrrep, 13, 
South-place, E.C.2, have received an order from the 
South African Railways for a 300-h.p. rail-coach under- 
frame with two power bogies, designed for hauling a 
trailer. The India Stores Department have also placed an 
order with the same firm for one of their standard-type 
inspection saloons. 


PERSONAL. 


Messrs. Bruce PEEBLES AND ComMPaANy, LIMITED, 
Edinburgh, have appointed Messrs. Ritchie, Hart and 
Company, Limited, Mountpottinger Foundry, Belfast, 
as their agent in the North of Ireland for rotating machi 
nery, transformers, rectifiers, &c. 

Consequent upon the appointment of Lord Ashfield, 
P.C., as chairman of the London Passenger Transport 
Board, Mr. H. A. VeRNET, director of Messrs. Robert 
Barson and Company, Limited, and of other companies, 
has been appointed chairman of the Associated Equip- 
ment Company, Limited, Southall, Middlesex. 

Mr. E. Surrey Dane, commercial manager of the 
Whitecross Company, Limited, Warrington, has been 
appointed commercial manager to Messrs. Peter Stubs, 
Limited, Warrington. 

Messrs. Cursitt, King AnD Company, LIMITED, 
32, St. Mary-axe, E.C.3, have undertaken the export 
distribution of Whytes “ Six Point” paint and polish 
remover. 

Mr. B. C. Hoipine, formerly Editor of The Electrician 
and, until recently, European Director of Publicity 
for the International Standard Electric Corporation, 
has set up in business as an incorporated advertisement 
consultant, in partnership with Mr. M. C. W. Thomas, 
formerly publicity manager of Standard Telephones 
and Cables, Limited. The new firm will be known as 
Electrical and Radio Publicity Services and its offices 
will be at 7, Southampton-row, London, W.C.1. 

Mr. Joun A. Cockin has been appointed northern 
representative of the Mechanical Department of Red- 
fern’s Rubber Works, Hyde, Cheshire, and commenced 
his duties on Monday, July 3. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Russian Trade Expectations.—The news of the raising 
of the embargo on trade with Russia has been welcomed 
in heavy engineering circles in the North-Western area, 
and hope is entertained that substantial business will 
again accrue from that country when normal business 
relations are fully resumed. Several firms are anxiously 
awaiting developments in the hope that Soviet contracts 
may come to this district in preference to Continental 
rivals. 

General Review.—Constructional engineers are at the 
moment taking slightly larger tonnages, following the 
receipt of a number of small, but welcome orders for 
municipal and other building and development schemes, 
but demand is still far below normal. Inquiry for special 
alloy steels continues poor in the absence of work in 
any volume for machine-tool manufacturers and other 
specialised sections, and iron and steel forgings are only 
making moderate business. Foundry iron deliveries are 
maintaining the level of past weeks, but at present there 
is little indication of any desire on the part of buyers to 
negotiate for forward consignments of any magnitude. 

New Works and Orders.—Messrs. Skipwith, Jones and 
Lomax, Limited, of Trafford Park, Manchester, have 
secured an order from the Salford Corporation for steel 
tubes and supports for an electricity extension scheme. 
Blackpool Corporation is endeavouring to attract to the 
district an undertaking desirous of obtaining a site 
for the establishment of a factory for the manufacture 
of gas meters. Motor manufacturers continue to book 
new orders for passenger and municipal vehicles for 
various purposes, and in this connection both Messrs. 
The Leyland Motors, Limited, of Leyland, and Messrs. 
Crossley Motors, Limited, of Gorton, Manchester, have 
fairly heavy order books. 


Tue Panev System or Coo.tinc.—The panel system, 
which has been installed at both Imperial Chemical 
House and Thames House, 8.W., is now used for the dual 
purposes of warming interiors in the winter and cooling 
them in the summer. The change-over is effected by 
isolating the booster plant by means of valves at the 
end of the heating season and connecting the panels 
to the refrigerators when the weather conditions render 
such a course desirable. The result is not so much that 
the air is cooled, as that large areas are reduced to a 
temperature considerably lower than the rest of the struc- 
ture, and that the rate of heat loss from the occupants of 








price 2s, 2d. post free. *‘ stand-by ” pumps is given visually and audibly. 


the building is increased. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Values of Cleveland pig 
were unaltered, but the feeling that the next movement 
will be upward is pronounced. The limited output is 
inadequate to meet current needs, and the small!quantities 
stored at the blast furnaces are dwindling. There is 
not a great deal of iron in second hands, whose opera- 
tions are much restricted by terms of contract with 
ironmasters, who continue to reserve to themselves the 
right to supply direct requirements of principal home 
consumers. Makers are thus in a strong position. 
Demand from abroad is still light, and overseas orders 
are obtainable only by making very substantial price 
concessions; but for other business, market rates are 
very firm. Recently advanced figures for delivery to 
Scotland were rather readily paid by consumers beyond 
the Tweed. No. 3 g.m.b. is 62s. 6d. for local purposes, 
64s. 6d. for supply to North of England buyers beyond 
the Tees-side zone, 65s. 3d. for delivery to customers 
in the Glasgow area, and 62s. 3d. for delivery to firms in 
Falkirk. No. 1 grade of iron is at a premium of 2s. 6d., 
= No. 4 foundry and No. 4 forge are at a discount 
of ls. 

Hematite.—Prices of East Coast hematite are unaltered, 
but an advance in charges to home customers is expected. 
Export quotations are weak, due to continued cheap- 
ness of Continental iron. Makers of East Coast brands 
are encumbered with heavy and still increasing stocks, 
but additions to the accumulations are now small, and 
production promises to be fully absorbed in the near 
future. Local consumption is increasing, and further 
sales to Sheffield and to Wales are looked for. Ordinary 
qualities are 59s. f.o.t. and f.o.b., and No. 1 hematite is 
at a premium of 6d. 

Blast-Furnacemen’s Wages.—The average net selling 
price of No. 3 Cleveland pig iron for the three months 
ending June 30 having been certified at 50s. 7-49d., 
as against 50s. ld. for the previous three months, under 
sliding scale arrangements North-East Coast blast- 
furnacemen’s wages are unaltered for the third quarter 
of the year. 

Ironstone Miners’ Wages.—Under normal conditions, 
Cleveland ironstone miners’ wages are regulated by the 
average net selling price of Cleveland pig, but for some 
time no change has been made, and a conference of 
mineowners and men’s representatives this week agreed 
that in view of the fact that the men had for several 
quarters past been in receipt of wages in excess of the 
formula, no alteration in wages be made for the third 
quarter of the year. 

Foreign Ore.—There is no new feature in foreign ore. 
Sales are few and small, and the market rate for best 
rubio remains at 15s. 3d. c.i.f. Tees. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke adhere firmly to prices that have ruled of late, on 
the basis of good medium qualities at 15s. 6d. delivered 
here, though demand is only moderate. 


Manufactured Iron and Steel_—While conditions in 
most branches of manufactured iron and steel are far 
from satisfactory, slight changes for the better are 
noticeable, and there is considerable activity in semi- 
finished material. Semi-finished steel makers are busily 
employed and are still booking orders. A few welcome 
inquiries are reported for shipbuilding requisites, pro- 
ducers of which are greatly in need of work. Construc- 
tional steel manufacturers have fairly good order books. 
Customers for sheets have not readily followed the 
recent rise in prices. Common iron bars are 91. 15s. ; 
best bars, 101. 5s.; double best bars, 101. 15s.; treble 
best bars, Ill. 5s.; packing (parallel), 8l.; packin, 
(tapered), 101.; steel billets (soft), 51. 7s. 6d. ; nell 
billets (medium), 61. 12s. 6d.; steel billets (hard), 
7l. 2s. 6d.; iron and steel rivets, 111. 5s.; steel ship 
plates, 81. 158.; steel angles, 81. 7s. 6d.; steel joists, 
8l. 15s. ; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over and 9. for smaller lots ; fish plates, 
121. 108.; black sheets (No. 24 gauge), 101. for delivery 
to home customers and 9l. f.o.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge), 121. 10s. 
for delivery to home customers and 111. f.o.b. for ship- 
ment overseas. 

Scrap.—Certain kinds of iron and steel scrap are in 
good demand. Heavy steel is now quoted 45s., but 
consumers endeavour to buy at 42s. 6d. Prices of other 
commodities are not quotably changed. 


PortucvuEsE Destroyer ‘“ Vouca.”—After com- 

— successful trials, the Portuguese destroyer Vouga, 
uilt by Messrs. Yarrow and Company, Limited, Scots- 
toun, Glasgow, was handed over on June 24 to the 
Portuguese Naval Commission. She will shortly leave 
for Lisbon. The vessel attained a speed of over 36 knots 
on trial, and the consumption of fuel at full speed and 
at cruising speed (15 knots) was below the guarantee. 
The Vouga is the first of five torpedo-boat destroyers 
being constructed by Messrs. Yarrow and Company. 
She has a displacement of about 1,600 tons, and her 
propelling machinery consists of high-pressure turbines, 
steam being supplied by Yarrow water-tube boilers 
working at a pressure of 400 Ibs. per square inch. The 
Vouga’s sister ship, the Lima, launched last month, is 
being fitted out. The hulls of the other three vessels 
are being built at Lisbon to Messrs. Yarrow’s design and 
supervision, but most of the machinery and boilers for 
all five vessels is under construction at Scotstoun. 
The firm has also on order the large flotilla leader 
Faulknor and the gunboat Robin for the British 
Admiralty. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Opening Up Wild Wales.—In the northern part of 
South Wales, and lying partly in Cardiganshire, Brecon- 
shire and Radnorshire, is a mountainous tract of country, 
nearly 30 miles long and 10 to 15 miles wide, with on 
lanes for roads and water splashes for bridges. it 
possesses singular beauty, and lately has been crossed 
several times by motorists as an adventure. The road 
between Tregaron and Abergwesyn, points which, in 
a direct line, are about 10 miles apart, crosses this area 
about its centre, and would save a detour lof about 
40 miles. Major Sam Evans, the divisional road engineer 
to the Mini of Transport, has surveyed the area and 
has notified the Cardiganshire and Breconshire County 
Councils that this road is of greater importance than a 
district road, and forms part of the general highwa 
system of the country. e asks that the counties shail 
adopt a jointly-considered policy of co-ordinated works, 
and shall place warnings at the entrances to let the 
public know the nature of the highway before entering 
upon it. 

Cardiff Orbital Road.—The completed part of the 
Cardiff Western Orbital Road, which has cost about 
150,0001., was opened on Tuesday by the chairman of 
the Cardiff Public Works Committee (Councillor H. 
Hiles), while the bridge across the River Taff, near Llan- 
daff Cathedral, was opened by the Lord Mayor of 
Cardiff (Alderman C. F. Sanders), and a tablet on the 
bridge was unveiled by the Lady Mayoress (Miss M. 
Muriel Sanders). Recently, the Ministry of Health 
and the Ministry of Transport, authorised the completion 
of this road at a cost of 40,0001., most of which will be 
met by grants, and the work is in hand. The road has 
been officially named the Western Avenue. 

North Wales Lead Mines.—The recent advances in 
the prices of lead, spelter and other metals seems likely 
to stimulate considerably the reopening of lead and zinc ore 
mines in North Wales. The elevated moorlands between 
Minera and Llanarmon, to the west of Wrexham, are 
now being investigated by the engineers of influential 
London groups. Mines of exceptional richness were 
worked here over long periods of years until drainage 
troubles developed. Now, with modern methods and 
plant, and cheap electric power at hand, it is believed 
that the mining of mineral ores can be resumed on a 
profitable basis. 

Electricity for Spiller’s New Mills.—Messrs. Page and 
Stibbs, Cardiff, were successful in securing the contract 
for the installation of electric light and power, including 
about 150 electric motors, for the new flour mills and 
factories of Spiller’s, Limited, at Cardiff Roath Dock. 
There was keen competition among electrical contractors 
from all over the country. 

Coal Mines of West Wales.—Mr. T. Ashley, Inspector 
of Mines for the Swansea division, which includes the 
counties of Carmarthen and Pembroke, and the western 
parts of Brecon and Glamorgan, states the output of the 
area increased from 10,635,261 tons, valued at 9,319,9351., 
in 1931, to 11,038,200 tons, valued at 9,633,965l., in 
1932. Steam coal pits worked intermittently and pro- 
duced less coal, but the anthracite trade expanded. The 
average number employed dropped from 48,135 to 47,449, 
but the output per person per shift rose from 17-75 ewt. 
to 17-93 ewt. Coal produced by cutting machines 
increased from 445,000 to 513,000 tons. Longwall 
faces worked with conveyors were very free from acci- 
dents, only one fatal and three serious accidents being 
noted in this system. The greater safety from the use 
of steel roof supports was apparent. Some 154 miles, 
increase of 35 miles, of underground roadways were 
supported by steel arches at the end of the year. At two 
mines extensive use, with advantage, was made of 
corrugated steel flats 8 ft. long, set on vertical timber 
arms. At one colliery nearly 5,000 steel flats were used 
in a seam over 6-ft. thick, lying at a depth of 900 yards. 
About 3,000 steel props were used at three collieries. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—This week’s reports from several of 
the largest steel and engineering concerns in South York- 
shire confirm earlier announcements of improvement at 
comparable undertakings. One local concern has con- 
sistently increased its output since 1929, the peak year 
of British steel production, and now accounts for 1 ton 
in every six of United Kingdom production. This result 
is attributed to modern plant and research into every 
aspect of production and management. Fresh records 
are being created at open-hearth furnaces. One of the 
most gratifying features is that a great part of this 
material is, in semi-finished form, replacing steel billets 
formerly imported. Concurrently, output of fine alloy 
steels is rising. The aircraft and automobile industries 
are the main consumers, but extensive use is also reported 
in railway and general engineering. Another large 
concern engaged in steel production and special branches 
of engineering has booked over 250,0001. worth more 
orders than during the first six months of last year. 
This firm have within comparatively recent months 
sanctioned alterations to plant costing about 750,0001. 
Still further confirmation of the expansion in the heavy 
industries is provided by the latest official statistics 
relating to steel ingot and castings output in Sheffield 
and district. In May last this amounted to 89,500 tons— 
an increase of 16,000 tons on the aggregate for April, 
and 27,000 tons more than May last year. Lincolnshire 
output registered a similar advance, the total in May 
last being 49,200 tons as against 34,200 tons in May, 





1932. Engineering progress is, however, by no means 
uniform owing to the shortage of work on railway and. 


shipbuilding account. Numerous inquiries are circula- 
ting from foreign markets for light and heavy steel 
products of types in which local manufacturers specialise. 
Athens is seeking bicycle steel ; Switzerland, round drawn 
wire ; Montreal, various kinds of steel knives; Milan, 
circular saws, band saws, cross-cut saws, and other types 
of mechanical woodworking implements; and Paris, 
beetroot knives for delivery to French sugar mills. An 
Italian inquiry is of special interest, in that woodworking 
tools are required to replace articles hitherto bought in 
Germany. 

South Yorkshire Coal Trade.—The general position 
shows slight improvement. Business on home account 
tends to expand in certain classes of fuel. Overseas 
requirements have been maintained at recent level. The 
outlook is somewhat brighter. The more active condi- 
tions prevailing in the iron and steel trades have resulted 
in a stronger call for industrial fuel. The housecoal 
market is in a depressed condition, and stocks at both 
colliery sidings and merchant depots are substantial. The 
coke market has undergone little change. Both foundry 
and furnace sorts are only in moderate request, but gas 
coke is moving more freely at 19s: 6d. to 24s. f.o.b. at 
Humber ports. Quotations are: Best branch hand- 
picked, 25s. 6d. to 26s. 6d. ; Derbyshire best house, 20s.6d. 
to 22s. 6d. ; Derbyshire best brights, 16s. 6d. to 18s. 6d. ; 
best screened nuts, 16s. 6d. to 17s.; Yorkshire hards, 
16s. to 178. ; Derbyshire hards, 16s. to 17s. ; rough slacks, 
8s. to 9s. ; nutty slacks, 7s. to 8s. 6d. ; smalls, 5s. to 6s. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade—A good undertone continues 
to prevail in the Scottish steel trade, and producers are 
very hopeful of business opening out on an increasing 
scale in the near future. The conditions on the Conti- 
nent are all in favour of the home makers, particularly 
for semi-manufactured steel and plates, and as stocks 
of the Continental material decrease, the demand on 
local producers should steadily increase. The output 
in this district has shown an upward tendency of late, 


and mills have been better employed, but the demand 
for sections has not been so satisfactory. The tonnages 
overall have not been very heavy, but have shown an 
improvement over recent months, and it is fully expected 


that there will be a reasonable accumulation of specifica- 
tions during the holiday period, which commences this 
week. In the black-steel sheet trade, a good demand 
continues, and not only are the lighter gauges in better 
request, but orders for the heavier gauges have been 
much more numerous and of larger tonnage during the 
past week or two, which shows that the local producers 
are now benefiting from the advance in Continental 
prices and also from the home tariffs. Galvanised 
sheets are dull and in poor demand. The following 
are the current market quotations :—Boiler plates, 9. 
per ton ; ship plates, 8/. 15s. per ton ; sections, 81. 7s. 6d. 
per ton ; black-steel sheets, } in., 8/. per ton; and gal- 
vanised corrugated sheets (No. 24 gauge), 12. 10s. per 
ton in 4-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—The slight improvement in 
the malleable-iron trade of the West of Scotland con- 
tinues, and while bookings are not heavy, there is rather 
a brighter feeling all round. The re-rollers of steel bars 
do not report any decided change for the better yet, 
but are very confident that they will benefit to a consi- 
derable extent by the advanced prices now demanded 
for Belgian bars. To-day’s prices are as follows :— 
Crown bars, 9/1. 15s. per ton for home delivery, and 
91. 5s. r ton for export; and re-rolled steel bars, 
71. 5s. per ton for home delivery, and 6/. 10s. per ton for 
export. 

Scottish Pig-Iron Trade.—No change of any kind can 
be reported in the state of the Scottish pig-iron trade, 
and the demand both for hematite and foundry iron is 
on small lines. The import from India continues, an 
an effort to meet this competition is going to be made by 
Messrs. William Baird and po ge Limited, Gart- 
sherrie, by the erection of new and up-to-date furnaces, 
and also new coke ovens. Prices are steady and are 
as follows :—Hematite, 66s. per ton, delivered at the 
steel works ; foundry iron, No. 1, 67s. 6d. per ton, and 
No. 3, 65s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipments of 
Scottish pig-iron from Glasgow Harbour have recently 
been very small, and for the week ending last Saturday, 
July 10, the total was only 22 tons. Of this lot, 10 tons 
was for shipment overseas and 12 tons went coastwise. 
During the corresponding week of last year the figures 
were 287 tons overseas and 20 tons coastwise. 

Holidays.—The annual Fair Holidays in Glasgow 
district commence on Thursday or Friday of this week, 
and unless there should be an accumulation of specifica- 
tions sufficient to warrant an earlier start, work will not 
be general!y resumed before Monday, July 31. 


Evectriciry SuppLy in BrrmincuaM.—The electricity 
sold by the City of Birmingham Electric Supply Depart- 
ment during the year ending March 31, 1933, amounted 
to 434,742,799 kWh, compared with 388,758,092 kWh 
during the previous twelve months. Of this total, 
392,339,150 kWh were for lighting and power and 
42,403,629 kWh for traction. The gross revenue 
amounted to 2,118,7311., and the gross profit, before 

rovision had been made for income tax, to 1,004,001!. 
The capital account amounted to 12,533,5581., and the 
reserve fund to 410,612l. Up to the end of the period 
under review, 1,182,7391. had been expended on account 
of standardisation of po erent which is, of course, 





repayable by the Central Electricity Board. 
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Offices for Publication and Advertisements, 
_ and 36, Bedford Street, Strand, London, W.C.2. 
e desire to call the attention of our readers to 
ox fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and ony. = publications bearing 
somewhat similar t: 
TELEGRAPHIO “ oN LESQUARE, 
ADDRESS LONDON. 
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“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 
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Orders, advice should be sent to the Publisher. 
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able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 
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ing advertisements must be received at least 10 
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proofs must be in our hands by Saturday morn- 


ing, otherwise they will be taken as correct. 
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CYLINDER WEAR. 


Nor infrequently it is impossible for engineers 
to do more than guess at the causes of the troubles 
they experience, since the necessity of getting on 
with the next job often makes it impracticable to 
trace these definitely to their source. .Moreover, 
research in engineering is commonly very much 
more costly than in chemistry or physics, and 
the engineer has, perforce, to base his conclusions 
on observations made in service conditions, where 
the effects of different factors cannot be isolated 
as is the practice in the laboratory. Of late years 
however, the formation of research associations 
has made it practicable to undertake some important 
inquiries of general interest, but too costly to be 
financed by individual firms. Much highly valuable 
work of this kind has been promoted by the Insti- 
tution of Automobile Engineers, and in their June 
journal, particulars are given, in an interim report, 
of an exhaustive experimental investigation of 
cylinder wear conducted by the Research Depart- 
ment of the Institution. 

The conclusions reached are remarkable, in that 
they go to show that some of the advice given to 
their customers by motor-car makers has little 
basis in actual fact. For the avoidance of cylinder 
wear, three points have, in the past, been specially 
emphasised. Thus, in starting up, great importance 
was attached to the avoidance of “ strangling ” the 
carburetter, causing liquid petrol to be drawn into 
the cylinder, washing oil off the walls, and also 
diluting it. In the second place, oil, it was advised, 
should be changed frequently, since in use it became 
charged with particles of iron or carbon which, it 
was held, would give rise to abrasion. A third 
recommendation was that the engine should be 
warmed up slowly. Actually, the observations 





described in the interim report show that this last 





recommendation is, so far as cylinder wear is 
concerned, the very reverse of beneficial, whilst 
the other two recommendations are of little signifi- 
cance. 

The general unimportance of abrasion is supported 
by the experience of the Imperial Airways, since no 
appreciable difference is found in the wear of the 
cylinders of machines used largely on over-seas 
routes, and of those operated over desert routes, 
subject to sand storms. 

Much importance has in the past been attributed 
to maintaining the viscosity of the lubricant, but 
in the tests described in the report it was found 
that diluting the lubricating oil with 95 per cent. 
of paraffin caused no increase of wear. In other tests 
the supply of oil was cut down to practically 
nothing. Thus, the normal supply of oil being 0-3 
gallons per hour, the amount was reduced to 0-001 
gallons per hour, but there was no increase of 
cylinder wear until the speed was pushed up to 
2,800 r.p.m., the normal running speed being 1,600 
r.p.m. 

The above figure would correspond to an oil 
consumption for a 4-cylinder engine of about 
25,000 miles per gallon. It was not possible to 
restrict the oil supply below this limit, because of 
the wear of the big end roller bearing. 

In other tests the engine (which was of the single- 
cylinder J.A.P. make, having a piston displacement 
of 500 c.c.) was run for 30 minutes, the oil supply to 
the cylinder walls being withheld for the first 25 
minutes of the run, and each run was preceded by a 
severe “strangle.” Under these exceptionally 
severe conditions, the wear was only slightly greater 
than under steady running conditions. 

The effect of varying the wall temperature was 
next tried and found to be of vital importance. 
So long as the wall temperature was more than 
90 deg. C., the wear was normal and very small, and 
almost independent of the oil consumption, but 
when the engine was run continuously with a wall 
temperature reduced to 50 deg. C., the wear became 
rapid, and was greatly affected by the amount of 
lubricant supplied. This observation led to a 
further series of stopping and starting tests. In 
those already mentioned, in which there was no 
abnormal wear, even when lubricant was not 
supplied for 25 minutes, the engine was put on load 
within a few seconds after starting, but in this 
second series, the warming-up period was prolonged 
by idling the engine for the first 5 minutes of each 
run. The immediate result was a great increase in 
the wear of both cylinder and piston rings. 

The conclusion finally reached was that, as sug- 
gested by Mr. H. R. Ricardo, F.R.S. (in a paper 
summarised on page 308 of our issue of March 17 
last), cylinder wear is in the main a matter of corro- 
sion—not erosion. At low wall temperatures, the dew 
points, both of water and of any corrosive products 
of combustion, are attained with a consequent 
deposit on the solid wall of the cylinder. The report 
states that an analysis of water condensed from the 
exhaust gases showed the presence of about 0-05 per 
cent. of formic acid and of about 0-04 per cent. of 
aldehydes, whilst higher percentages of organic 
acids are probably present during the initial stages 
of combustion. In steady running at high wall 
temperatures, there is no condensation of these 
corrosive agents, and in aero-engines where wall 
temperatures rule high whilst the load factor is 
large, cylinder wear is stated to be unimportant. 
On the other hand, in the discussion on Mr. Ricardo’s 
paper, Mr. Tom Thornycroft mentioned some 
American experiments, in which a cylinder was 
worn out in about 24 hours, solely by repeatedly 
stopping and starting the engine while running a 
freezing mixture through the jackets. He also stated 
that he had found that the cylinder wear in services 
in which the engines made frequent short trips and 
were often lightly loaded, was five times as high per 
mile as in the case of vehicles making long runs 
with a reasonable load factor, and a consequent 
freedom from low wall temperatures. 

The report quotes some experiments made by 
Clayden in 1924, in which special provision was 
made for independent lubrication of the cylinder 
wall and for collecting the water condensed on the 
latter during the starting-up period. In a 10- 
minute test, the amount of: water thus collected 
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was 10 c.c. per cylinder. From this it is estimated 
that during the warming up period the quantity of 
water present was 40 times as great as the volume 
of the film of lubricant on the cylinder walls. By 
supplying fresh oil, this proportion could be greatly 
reduced, and this is presumably responsible for the 
advantage derived from increased lubrication in 
diminishing cylinder wear when the wall tempera- 
ture is low, as in starting up. 

In the discussion on Mr. Ricardo’s paper, a 
chemist, Dr. A. E. Dunstan, seemed to suggest that 
an oil layer one molecule thick would have a pro- 
tective value. Some experiments described in the 
report show, however, that water can corrode a me- 
tallic surface through quite a thick film of mineral oil. 
Thin plates of cast-iron were suspended in an atmo- 
sphere of air and condensing steam. Some of the 
plates were protected by coating them with a film of 
mineral oil ; nevertheless, an exposure of 10 minutes 
sufficed for a measurable corrosion of these. The 
film had, however, some protective value, since the 
rate of corrosion was about one-half as high as it 
was in the case of the un-oiled plates. Other experi- 
ments showed that the addition of 0-5 per cent. of 
formic acid to the steam more than doubled the 
rate of corrosion. On the other hand, it was 
found that the addition of 2 per cent. oleic acid to 
the steam reduced the rate of corrosion by two- 
thirds, and still better results were obtained with 
larger additions of this acid. When, however, the 
effect on cylinder wear was directly tested, the 
curious fact was established that although 2 per 
cent of oleic acid was of appreciable benefit, with 
5 per cent. the wear was actually increased. It is 
suggested in the report that this result is possibly 
to be attributed to the presence of formic acid in 
the products of combustion. In some further experi- 
ments, the piston rings were made of Austenitic 
cast-iron, which has less resistance to abrasion than 
the standard metal, but resists corrosion better. 
The benefit was, however, less than was expected, 
although the results are considered promising, and 
the tests are being continued. 

In these the effect of various alkaline additions 
to the lubricant are also to be tried, with the object 
of neutralising any acids which might be deposited 
on the cylinder walls. Surprise has been expressed 
at the fact that apparently perfect lubrication was 
obtained even when the oil supply was cut down to 
one-thirtieth of its normal value. The intensity 
of pressure on the cylinder walls is, however, never 
high, and experience shows that an oil film of less 
than 1/10,000 inch in thickness suffices to protect 
gear teeth from abrasion even under pressures 
which attain a calculated value of at least 6,000 Ib. 
per square inch. An oil film of the dimension 
above mentioned would, in fact, be some 10,000 
molecules thick, and have all the properties of a 
fluid in mass. It is exceedingly improbable that a 
mono-molecular film would have any lubricating 
value whatever, since lubrication is essentially a 
dynamic, not a static, phenomenon. 

The research described in the report under review 
has been under the direction of Mr. W. N. Duff. 
In order that results should be secured within a 
reasonable time, it was necessary to provide means 
for very precise measurement of cylinder diameters. 
These measurements were made by Mr. J. S. Brown, 
A.M.1.Mech.E., who used for the purpose a four- 
point gauge fitted with a dial indicator reading to 
0-001 mm. In order to take full advantage of the 
delicacy of the instrument, it was essential that 
both gauge and cylinder should be at exactly the 
same temperature. Hence at the end of a test run 
both were transferred to a cubicle maintained ther- 
mostatically at a temperature of 21 deg. C. They 
were left there over night, the measurements being 
made the following morning. Each measurement 
of cylinder wear comprised 28 readings taken at dif- 
ferent depths and at each depth with four different 
orientations of the gauge. With the lower rates 
of wear a run of 100 hours was required before 
even a rough degree of accuracy was obtainable. 


UNEMPLOYMENT IN SWEDEN.—During the first 
quarter of 1933, employment in Sweden began to deterio- 
rate slowly and only the ore-mining and metal industries 
showed an improvement. The position in the shipping 
industry was also unfavourable. 








CHEMICAL WORKS AND ATMOS- 
PHERIC POLLUTION. 


It has been contended that the prosperity of a 
country can be gauged by its production of sulphuric 
acid. The strict accuracy of this view might be 
called in question, but there can be no doubt that 
the amount of sulphuric acid required for industrial 
purposes, is an index of the state of the trades 
concerned in its use, and, possibly, they may, in 
some way, reflect the activities of general industry. 
Whether this is so, or not, any increase in the 
production of sulphuric acid must be regarded as 
encouraging. It is now clear, that in the year 1932 
there was a substantial increase in the acid output 
over that of the previous twelve months. While this 
was gratifying, it has to be acknowledged that but 
60 per cent. of the capacity of the plant is yet in 
active use, and thus there is ample scope for further 
improvement. This information, with much more 
that is informative and useful, appears in the 
Sixty-Ninth Annual Report on “ Alkali, &c., Works” 
prepared by Mr. W. A. Damon, the Chief Inspector, 
and the corresponding report for Scotland, prepared 
by Mr. Birkett Wylam (H.M. Stationery Office, 
9d. net). 

Changes in the conditions of industry affected the 
returns of the number of works registered under 
the provisions of the Act, to the extent of a reduc- 
tion of 63 works, and of 73 in the number of processes. 
The most substantial decreases were found in those 
registered for the manufacture of sulphate of am- 
monia and for tar distillation. On the other side 
of the account there was an increase in the number 
of benzene works. During the year 1932, the total 
number of registered works was 921, involving 
1,720 separate processes. The escape of smoke 
and gas during the changing of coke ovens continues 
to cause trouble, and attention is drawn in the 
Report to a new Koppers installation at the Beckton 
Works of the Gas Light and Coke Company, which 
is practically smokeless. This is thought to be in 
part due to the oven design, in which there are two 
ascension pipes to each oven, and gas collecting 
mains of unusually large diameter. These advan- 
tages, with a sensitive gas main governor, enable the 
fullest advantage to be taken of the steam injectors 
provided for each ascension pipe, so that a slight, 
but definite, suction can be maintained on the oven 
during the whole of the charging period. There are 
other factors in the installation that lead to clean 
working, such as the well-fitting and self-sealing 
doors, and the practice of keeping every port 
closed, until its opening is really necessary. Con- 
siderable emission of smoke and fumes is so far 
characteristic of certain low-temperature carbonising 
plants, but great efforts are being made to reduce 
the nuisance. Oil-fired furnaces, used for domestic 
heating, have been the subject matter of complaints 


regarding obnoxious smells. It is now being 
recognised that the proper burning of oil fuel 
requires knowledge and care. The temperature 


of the oil and the pressure used for atomisation, are 
important factors, and careful adjustment of the 
air supply to correspond precisely with the oil 
usage is necessary, if efficiency is to be ensured and 
the nuisance of smoke and fumes avoided. 

A formerly-unsuspected source of danger caused 
a fatal accident at Falkirk, Scotland. A man was 
gassed, apparently by sulphuretted hydrogen, in a 
railway tank wagon, which had been used for the 
transport of sulphuric acid. Steps were taken to 
determine whether the existence of sulphuretted 
hydrogen was due to some accidental circumstance. 
It was found, however, to be almost invariably 
present in tanks similar to that in which the accident 
had occurred, and in some cases the concentration 
was sufficient to be definitely dangerous to life. 
The conclusion arrived at, after the carrying-out of 
much experimental work, was that the hydrogen 
sulphide was derived from the sulphur contained 
in the mild steel of the tank. The sulphide initially 
produced undergoes partial decomposition, and 
under comparable conditions, is increased with 
increasing specific gravity of the acid. The most 
plausible explanation of the existence of sulphuretted 
hydrogen in rail tank cars, is that as the level of the 
acid in the tank is lowered, the sides are left coated 
with a film of acid, which absorbs moisture from 








the entering air and becomes sufficiently dilute 
to attack the wall of the tank, with the evolution of 
the gas. Dilution of acid also occurs when steam 
ejectors are used for emptying the tanks. 

The situation regarding the emission of dust from 
cement works, though perhaps less acute, is still 
the subject of complaints. The introduction of a 
chaining system in the kiln and enlargement of the 
dust chamber had resulted in a virtual cessation of 
complaints against a works which, while spray 
feeding was practised, was never free from trouble. 
The meeting of the conditions, which result in the 
emission of dust, requires much patience and 
experiment, for there is seemingly no hard and fast 
rule that can be applied to every case. The indi- 
vidual peculiarities of the kiln, and the differences 
in the nature of the raw materials used, need careful 
study. Some slurries crumble very quickly after 
a certain drop in moisture content, and a dusty 
condition is soon reached. Others retain a plastic 
state for a longer period, so that the dust, when 
formed, has a longer surface of wet slurry or inter- 
posed wet surfaces over which to travel. 

Owing to the state of the market, there has been 
a further decline in the number of works in opera- 
tion, where sulphate of ammonia is manufactured. 
Some of the idle plant has become quite unfit for 
re-registration. Leakages of sulphuretted hydrogen, 
either from the plant itself, or from the purifiers, 
cannot be permitted, not only because of the 
annoyance to neighbours, but because of the serious 
danger to men working at, or near, the plant. 
A recent fatal accident showed that this statement 
is in no sense an exaggeration. In the purification 
of coal gas, the action of sulphuretted hydrogen on 
commercial oxides of iron is usually under very 
strict control, but the same cannot always be said 
in regard to their use for the removal of foul gases, 
produced in other processes. There is little change 
to report as to alternative methods for the disposal 
of ammoniacal and spent liquors. In some cases 
arrangements have been made, with the local sani- 
tary authority, for their discharge into the sewers, 
due regard being paid to the composition and the 
rate of flow of the liquors, in association with the 
condition of the sewage treatment plant. In several 
cases the more obnoxious methods of liquor destruc- 
tion have been discontinued, owing to nuisances 
being caused by the fumes. It is suggested, in the 
Report, that the time has come for the gas industry 
to review the whole question of sulphate manu- 
facture from an economic standpoint. The day of 
the small unit has passed, and the need now is for 
centralised production at modern and _ highly 
efficient plants, liquor being sent, after concentra- 
tion, from the smaller works to the central organi- 
sation, for working up into various ammonia 
products. 

The only complaint regarding the gassing of 
sewer men through nitrous gas during the year 
was found to be due to the changed value of 
sterling! The origin of the gas was traced to the 
effluent from a works in London, where a plant 
used for the dissolving of gold in aqua regia became 
overloaded, during the recent rush to sell gold. 
The effluent, normally neutral, under these condi- 
tions, became slightly acid. Temporary measures 
were resorted to with success, while the scrubbers 
were reconstructed, and a closed circuit of milk 
of lime was substituted for the water feed. A large 
Bachmann plant has been erected at one centre 
for the production of bleaching powder. This plant 
consists of a series of shelves, built over one another, 
on which the lime is moved from the circumference 
to the centre, or vice versa, and meets the chlorine 
gas, which is admitted near the bottom. The foul 
gases are drawn to an earthenware tower, where 
they encounter soda, before passing out into the 
atmosphere. The slaking and the feeding of the 
lime is chiefly mechanical, and there is an efficient 
arrangement to prevent the dissipation of dust 
during packing. As the entire plant is under 
suction, there is little possibility of any accidental 
chlorine leakage. One large works has introduced 
a light sensitive cell to its equipment, to detect the 
presence of very small quantities of sulphuretted 
hydrogen. In this process, the stain produced on 
a lead acetate paper is allowed to interfere with a 
ray of light directed on the selenium cell. 
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NOTES. 
LaBouR CONDITIONS IN JAPAN. 


THE nature of the competition which the British 
textile industry has to face from Japan is well 
illustrated in an interview given by Mr. S. E. 
Smalley to The Times. Mr. Smalley, who is chair- 
man of a Lancashire cotton weaving company, has 
recently returned from the East, where his investi- 
gations showed that in a typical spinning mill at 
Kobe 2,000 girls and 1,500 men are employed in the 
operation of 150,000 spindles. The girls are engaged 
under a three-years’ contract, their wages being 
only 4s. per week, out of which they are partly 
clothed, housed, and fed. This mill is one of the 
best in Japan and works an eight-hour day for 
seven days a week, there being two shifts each day. 
The average wage for women weavers is about 
12s. per week, and the men earn little more. Further 
light is thrown on the position in a survey on 
‘“‘ Industrial Labour in Japan,” which has been 
issued by the International Labour Office, Geneva, 
and can be obtained in this country at a price of 10s. 
This work shows that there are about 60,000 
factories in the country, 55 per cent. of which are 
small concerns. In all there are about 3,215,000 
male and 1,500,000 female workers, but though 
important employers’ associations exist the trade 
union movement is only in its infancy. In 1916 
a 16-hour day was common in spinning factories, 
but by 1930 this had fallen to 9 hours 8 minutes. 
The average number of working days per month 
is 26-5. A Factory Act, which was first passed in 
1911, now covers 1,100,000 workers, while in 1922 
the administration of all labour problems was 
centralised under a Bureau of Social Affairs. The 
minimum age of the workers, with certain excep- 
tions, is 14, and the dormitory system is largely 
used in the bigger factories, especially for girls. 
The general average daily wage for male workers 
in 1931 was 4s. 104d., and for women Is. 7d. In 
the textile industry wages were below the average for 
both sexes. 

THE ScreNCcE MuSEvuM. 

It is not necessary to-day to dwell on the value 
of the collections of scientific apparatus, machinery, 
machine tools, engines and ships at the Science 
Museum, or on the increasing popularity of the 
Museum. The policy of the authorities is 
that it shall not only be a worthy and suitable 
house for the preservation of appliances which hold 
honoured place in the progress of science or in the 
history of invention, but that it shall afford illustra- 
tion and exposition of science and its applications 
worthy of the attention of the expert as much as 
of the ordinary visitor. How this policy is being 
followed is shown in the Report of the Advisory 
Council of the Science Museum for 1932 (H.M. 
Stationery Office, 9d. net). The Report rightly 
says that the Institution is much more an exhibition 
than that which the term “ Museum ” ordinarily 
connotes, and its development on exhibition lines is 
one of the main reasons for its support by the 
Government and industrial undertakings. Of recent 
years, many special displays have been arranged, 
and “as a result of the experience gained from 
the six year’s organisation of the special exhibitions 
already mentioned,” so the Report runs, “it has 
been suggested to the Council that it might be 
well worth while to afford facilities to an industry, 
or group in an industry, for showing informatively 
its products to other industries, and arranging their 
display so as to give to such industries the informa- 
tion which they would require in order to judge of 
their utility, rather than to aim at attracting the 
general public.” The council are of opinion that 
if this can be successfully achieved, it may be of 
great practical value, and might be of special 
service to the minor industries which are being 
encouraged in many parts of the country. Unfortu- 
nately, this forward policy of the Museum, is 
seriously hampered by the want of space. Many 
years ago, plans were got out for rebuilding the 
Museum in three sections, but so far only the eastern 
section has been rebuilt, and this is not quite 
complete. If, however, the activities of the Museum 
are to be given full scope, it is essential that the 
rebuilding of the centre block should be taken in 
hand, for, as the Report says, “The Museum is 





now doing work of high importance, and the council 
are convinced that the value of the work to the 
nation could be greatly increased were additional 
accommodation available. 


EpvucCAaTION FOR MANAGEMENT. 


In a paper entitled ““ An Experiment in Manage- 
ment Education,” which he read before the annual 
meeting of the Association of Technical Institutions, 
held in Manchester on Saturday, July 1, Mr. G. A. 
Robinson gave an interesting account of the “ case ” 
system of instruction, which was introduced some 
time ago at the Harvard School of Industrial 
Administration, and has since been applied at the 
South-East London Technical Institute and other 
institutions in this country. Management is an 
art as well as a science, and the course is arranged 
accordingly. During the first year, the funda- 
mentals of industrial administration and the 
economics of engineering are covered by lectures, 
while works management and organisation are also 
dealt with. The treatment of the subjects is 
elastic, and all possible opportunities are taken to 
utilise the constructive contributions of the students 
in the form of debates and discussions. In the second 
year actual management problems, which have arisen 
in the ordinary course of affairs in British works, 
are discussed, the object being to synthesise the 
action that should be taken to solve them. Such 
a course depends for its success on the co-operation 
of the works concerned in providing particulars of 
situations with which they have been confronted, 
and we are glad to hear that this has been freely 
given. The procedure is to distribute the “ case ” 
well in advance to the class, and then for each 
student to give his solution orally. A valuable 
feature is the presence, during the debate, of a repre- 
sentative of the firm in whose works the problem 
arose, who, after listening to the solutions provided 
by the class, criticises the decision and gives reasons 
for any divergences in the course adopted in 
practice. Two actual “cases” which have been 
discussed were set out in the paper, one relating 
to whether a certain factory should be established 
in London or Lancashire, and the other dealing 
with a problem in stores organisation. 


THE PosITION OF THE SHIPPING INDUSTRY. 


The shipbuilding returns of Lloyd’s Register for 
the quarter ended June 30, last, show a welcome 
improvement, both over the figures for the previous 
quarter and over those for the corresponding period 
in 1932. The tonnage of merchant shipping under 
construction in Great Britain and Ireland was 
287,502 tons, which was an increase of 35,101 tons 
over the work in hand at the end of March, 1933, 
and of 6,810 tons over that which was being built 
in June, 1932. The first of these figures, however, 
included about 140,000 tons on which work had 
been suspended, though this is lower by 10,000 tons 
than the figure for a year ago. On the other hand, 
the tonnage which was under construction abroad— 
444,993 tons—was about 44,000 tons less than the 
work in hand at the end of March, 1933, and was 
the lowest recorded since December, 1909. The 
total tonnage under construction in the world 
amounted to 732,495 tons, which was the lowest 
recorded for forty years. Of this total, 507,069 tons 
was being built under the inspection of Lloyd’s 
register. The oil tankers under construction 
numbered 22 vessels of 160,464 tons, of which four, 
of 30,026 tons, were being built in this country, seven, 
of 47,600 tons, in Sweden, two, of 24,800 tons, in 
Germany, and two, of 21,726 tons,in Italy. It is 
noteworthy that motorships accounted for nearly 
90 per cent. of the total tanker tonnage under 
construction, which comprised nearly 22 per cent. 
of the total steam and motor tonnage being built 
in the world. The vessels being built at the end 
of June included one steamer and ten motorships 
of between 8,000 tons and 10,000 tons each, five 
motorships of between 10,000 tons and 20,000 tons, 
and two steamers of 20,000 tons or more. The 
horse-power of steam engines being built or fitted 
on board ‘amounted to about 460,000 h.p. This 
figure includes 16 sets of turbine engines of about 
356,000 shaft horse-power. The reciprocating steam 
engines amounted to 104,000 h.p., and the oil 
engines to 433,000 h.p. 





THE SCANDINAVIAN SECTIONAL 
MEETING OF THE WORLD POWER 
CONFERENCE. 


(Continued from page 18.) , 


THE two special trains which conveyed the 
members attending the Conference from Copen- 
hagen, after the opening meeting in that city, 
arrived at Stockholm shortly after noon, on Wednes- 
day, June 28, and at 2.30 p.m. the official inaugura- 
tion of the Scandinavian Sectional Meeting and of 
the First International Congress on Large Dams, 
took place in the “ Konserthuset ” (the Concert 
Hall) a fine specimen of architecture in the simple 
disciplined lines of the Swedish neo-classical style. 

H.R.H. Gustaf Adolf, Crown Prince of Sweden, 
Patron of the Swedish Division of the Sectional 
Meeting, speaking very clearly in English, welcomed 
all participants and congratulated those who had 
been responsible for organising the Sectional Meet- 
ing and the First International Congress on Large 
Dams, held in conjunction with it. Power genera- 
tion and supply was a subject of first-class import- 
ance. There was something imposing, even beautiful 
about a well-designed power plant. One felt proud 
that human intellect and will power should create 
such technical marvels. But technical science must 
be made to serve, and not to rule ; we must remain 
the masters of our minds and means. There was 
an intimate connection between the technical and 
economic aspects of power engineering, and the 
World Power Conference quite rightly stressed the 
economic aspect of power problems. Schemes must 
be planned on an economic basis, and international 
co-operation was essential. The Prince expressed 
the hope that in the spirit of international co-opera- 
tion and understanding, the work of the Stockholm 
Conference would be harmonious and fruitful. 

Professor A. F. Enstrém, President of the Sectional 
Meeting, thanked the Crown Prince for his opening 
speech. Power engineering, he said, was important 
in industry, traffic and agriculture ; it released man 
from hard manual work, but to accuse it of the 
increase of unemployment was based on shallow 
and unfounded arguments. Power when properly 
organised must be a benefit to mankind. The prac- 
tical problems centred round the questions how to 
produce, distribute and utilise power in the most 
economical way. There were often a number of 
different solutions to these problems. Details of 
design and construction apart, the economy of the 
combined plant was the main consideration. Skilled 
experts were able to present calculations to show 
what was the most advantageous solution ; but one 
must not be astonished if the experts did not agree. 
Each might be very keen on his own particular idea. 
Experience must in the long run decide. To gather 
the results of experience and present them for 
discussion was the practical aim of the World Power 
Conference. Previous meetings had shown that 
there was a risk of bringing in so much material that 
it could not be dealt with in a reasonable time. In 
the present instance, the Organising Committee had 
restricted the programme within rather narrow 
limits. In accordance with the fundamental ideas 
of the World Power Conference, the economical 
aspect of the question had been emphasised. The 
main technical scope of the discussions would be the 
supply of power to large industries, in particular in 
iron and stee! production, pulp and paper mills, to 
railways and tramways, and to ship propulsion. 
In the objects chosen for discussion, the lines of the 
1930 Plenary Conference in Berlin had been followed. 
Those were such questions as power distribution by 
State authorities versus private enterprises, grid 
systems versus individual or local power production, 
surplus hydraulic and waste heat power production, 
&c. There were modern developments in gas 
technology with high-pressure pipelines ; the use of 
solid, pulverised and liquid fuels ; a quite important 
complex of problems centering round the question of 
combined power and heat generation, and, another 
modern development, the increasing use of elec- 
tricity for heating purposes in industrial ovens and 
kilns, and in high-quality steel production. 

The application of power to machine tools con- 
stituted a large field for investigation, and numerous 
papers dealt with regulating devices, gearing, trans- 
mission, separate motor-drives, &c. An outstanding 






































44 


factor in Sweden was its extensive railway electri- 
fication, which would form a useful basis of com- 
parison with similar electrification schemes in other 
countries. In the railway section, questions of 
steam and Diesel locomotion would also be con- 
sidered. A special section was provided for problems 
of tramway and suburban traction, and questions 
of petrol or Diesel-driven omnibuses versus street 
tramways or electric trolley "buses would be dis- 
cussed, Finally, the important question of ship 
propulsion by Diesel engine, or by steam systems of 
recent improved design, would be dealt with. 
Professor Enstrém expressed his hope that the 
deliberations of the Sectional Meeting would lead to 
profitable conclusions, so that members would feel 
satisfied in having taken part in the Conference. 
The social functions of the meeting would play a 
not insignificant réle, as they offered occasions for 
personal contact. He wished to thank the Swedish 
Government, the Waterfall Board and the State 
Railway Administration, also the Swedish indus- 
tries and engineering societies, for their valuable 
help in rendering hospitality under the present 
difficult conditions. 

Professor Enstrém then called upon His Excellency 
Dr. Oskar von Miller, President of the World Power 
Conference, who thanked the National Committees 
who had made it possible to hold the Sectional 
Meeting in Scandinavia, and expressed his apprecia- 
tion of the hospitality and technical interest which 
had been provided in Denmark. In Sweden, the 
railway electrification was an important factor, and 
some of the most recent technical developments in 
this field were to be studied. These technical develop- 
ments, however, had to be considered in conjunction 
with their economic aspects, especially in view of 
the world’s economic crisis and the state of unem- 
ployment. 

Mr. D. N. Dunlop, Chairman of the International 
Executive Council, and of the British National 
Committee, expressed his appreciation of the fact 
that the Scandinavian National Committees, in 
organising this Sectional Meeting, had not been held 
back by the present economic depression. There 
was a fellowship between engineers in all parts of the 
world, and the World Power Conference enabled 
them to meet together for profitable discussion of 
technical problems. But we had to see that the 
technical progress which we achieved was not used 
for war and destruction, but was applied to worthy 
purposes for the benefit of mankind. 

Monsieur G. Mercier, Ingénieur en Chef des Ponts 
et Chaussées, and President of the International 
Commission on Large Dams, thanked H.R.H. the 
Crown Prince for his patronage, and Dr. Oskar von 
Miller for the consent of the World Power Conference, 
which had enabled the First International Congress 
on Large Dams to be held in conjunction with this 
Sectional Meeting in Scandinavia. The International 
Commission on Large Dams was constituted in 1928, 
in order to bring together the efforts of the various 
countries interested in the construction of high 
dams, with a view to advancing the technique of 
this type of undertaking and to further their safety. 

The questions to be discussed at this Congress 
would be: Deterioration by ageing in the concrete 
of heavy dams ; questions relative to the influence 
of the internal temperature and of the deformation 
of heavy dams; methods of research to find out 
if a given material is suitable for use in earth 
dams; and study of the physical laws governing 
the infiltration of water through dams and the 
adjacent subsoil. 

Professor Conrad Matschoss, Director of the 
Verein deutscher Ingenieure, speaking on behalf of 
the German National Committee, said that since 
the 1930 Plenary Conference, held in Berlin, the 
world had passed into the shadow of economic 
disorder. There were about 30 millions without 
work. Such a condition could not be endured ; 
engineers and leaders of industry must find a way 
out of the present chronic distress. Engineering 
should be applied more extensively in agriculture, 
where it could best help to provide employment for 
manual labour. In our efforts for technical progress, 
it should always be borne in mind that the machine 
must be made to serve man. Human welfare was 


more important than machinery. 
Signor Professor G, Vallauri, Head of the Italian 
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Delegation to the Sectional Meeting and to the 


First International Congress on Large Dams, 
brought a message of sympathy from Italy which, 
he said, had many interests in common with the 
northern lands. On behalf of the Italian Delegation, 
he welcomed this opportunity for them to contribute 
toward the solution of power problems, which were 
of international importance. Professor B. Wuolle, 
Chairman of the Finnish National Committee, and 
Vice-President of the Sectional Meeting, extended a 
welcome to all members who were taking part in 
the week-end excursion to Finland, where, he said, 
special attention was devoted to the power problems 
of the wood, cellulose and paper industries, partly 
because those branches formed their most important 
industries, and partly because the development of 
steam engineering in Finland for some time had 
concentrated around the power questions involved in 
those industries. In this connection, the utilisation 
of waste fuel was of considerable importance. On 
account of the short time available, the planned 
excursion would have to be limited to the southern 
part of Finland, where 75 per cent. of the industry 
was located. Mr. 8. Kloumann, Vice-President of 
the Sectional Meeting, welcomed members on behalf 
of the Norwegian National Committee. Nature had 
given to Norway a wealth of water power which had 
been very actively exploited, so that, at present, the 
consumption of electricity per inhabitant was higher 
in Norway than in any other country. Members of 
the Conference would find in Norway much of 
technical interest in water power engineering, in a 
setting of wonderful natural beauty. 

At the conclusion of the Official Inauguration, 
motor coaches took the members for a tour round 
Stockholm. In the evening, informal group meetings 
were held: the mechanical engineers, for example, 
were invited to a conversazione in the Ingenirsve- 
tenskapsakademien, at which films were exhibited 
showing a large modern Diesel-engined ice-breaker 
at work; the production of special steels ; and other 
aspects of Swedish mechanical engineering. On 
behalf of the guests, Mr. Alan E. L. Chorlton, M.P., 
Official Government Delegate from Great Britain, 
thanked the Swedish National Committee for their 
hospitality. 

On Thursday, June 29, the first technical sessions 
of the Conference were held in the Konserthuset. 
Discussion of the papers on electrical power supply 
commenced in the Large Hall, at 10 o’clock, in the 
presence of H.R.H. The Crown Prince of Sweden. 
A translation of each contribution to the discussion, 
into one other of the three Conference languages, 
could be listened to by members, who were each 
provided with a small portable receiver for the 
purpose. 

Section 14 met in the Large Hall, the subject 
dealt with being the supply of electric power to 
industry. In this section, 41 reports from 17 coun- 
tries had been presented, dealing with power 
problems in industry from a variety of standpoints. 
It was realised and emphasised that this special 
session would not deal with technical questions, pro- 
perly speaking, but with the economic and organisa- 
tion problems in relation to the demand in different 
countries. This section, which sat the whole day, 
with an interval for lunch, had as Chairman in the 
morning, Sir Archibald Page, President of the 
section; the Vice-chairmen were Herr F. zur 
Nedden, Germany, and Lieut.-Governor 8. Liibeck, 
Sweden. Director Ljungdahl, General Reporter of 
the section, read his general report, which concluded 
with a list of the following points for discussion :— 
1. The proper organisation of power supply in a 
country. Monopoly organisation versus free com- 
petition for power networks. 2. Joint working 
between different power resources in order to arrive 
at cheapest power production. 3. The special power 
problems of energy-consuming industries. 4. The 
proper utilisation of surplus power. 5. Tariff ques- 
tions. 6. International power exchange. 

The discussion, which began after the General 
Reporter's statement, went on until 1 o’clock, and 
was resumed at 3 o’clock, M. Anciaux, Belgium, 
taking the place of Sir Archibald Page in the Chair, 
and Mr. Winter, Russia, replacing Herr zur Nedden 
as Vice-chairman. Contributions were made by mem- 
bers from Great Britain, Holland, Germany, Belgium, 
Italy, Denmark, Norway, Finland and Sweden. 
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In the Small Hall, Section 1c, dealing with solid 
and liquid fuel, was able to complete its work in a 
few hours. The Chairman was M. F. Leprince- 
Rinquet, France, with Dr. Sinnatt, Great Britain, 
and Mr. Enstrém, Sweden, as Vice-chairmen. The 
proceedings opened with the reading of the general 
report by the General Reporter, Dr. E. Norlin, at 
the close of which a number of points were noted 
for discussion. The first question dealt with led to 
the greatest discussion, in which M. Leprince- 
Rinquet and Dr. Sinnatt took part. It was brought 
out in the discussion that, as yet, the definition of 
different properties of coal in relation to various uses 
was not sufficiently clear. On account of this it was 
resolved, on the proposal of the President, to refer 
to the Executive Council that the question of the 
definitions and characterisation of coal and coal 
certificates should be dealt with at a subsequent 
congress. The time was not yet ripe to arrive at a 
definite decision. In respect of the second question 
relating to briquettes, Mr. Z. von Galocsy, Hungary, 
made an extremely interesting communication con- 
cerning a large-scale work which has been carried 
on in Hungary through which brown coal, when 
made into briquettes, mixed in some cases with 
common coal, resulted in briquettes of high 
value. 

In connection with the question of fuel for Diesel 
engines, Professor Jacobsen, Norway, stated that in 
America, far-reaching researches had been made in 
reference to fuel oil for use in Diesel engines. Cracked 
oil, which is very constant in temperature and of high 
flash-point, presented difficulties for use with Diesel 
engines proper, but had been found particularly 
suitable for Hesselman engines. It was further 
stated that at present efforts were directed to work- 
ing out specifications for fuel oil intended for Diesel 
engines, in which account would be taken of the 
properties in the oils which would make them 
especially serviceable in respect of combustion 
period. 

Traffic problems, Section 8, were discussed in the 
Small Hall, at a special section during the afternoon. 
The Chairman was Mr. Samuelsen, Norway, and the 
two Vice-chairmen were Professor Kyrklund, Fin- 
land, and Mr. Hellgren, Sweden. The General 
Reporter, Mr. J. Kérner, read his report. The discus- 
sion was devoted to town and suburban traffic, 
trams, buses, above and below ground traffic. The 
discussion turned, in the main, on questions of 
competition between trams and ’buses. In connec- 
tion with the latter, the question of automobile fuels 
was discussed. Both in the reports and from the 
discussion, it was suggested that savings could be 
made by electric traction undertakings through 
more general employment of rectifiers and automatic 
devices. It was also emphasised that when ordering 
new rolling-stock, saving in weight should be striven 
for to the greatest possible extent. With regard to 
automobile fuel, success was reported with crude oil 
instead of petrol, as well as from suction producer 
gas. There appears to be some doubt whether the 
last-named fuel is suitable for urban traffic. 

In the evening, the Official Dinner, given by the 
Swedish National Committee, was held, in the 
presence of H.R.H. The Crown Prince of Sweden, at 
the Stadshuset, the magnificent new Town Hall of 
Stockholm. Some thousand guests were present. 
General-Direktor G. Malm, of the Swedish Waterfall 
Board, welcomed the guests on behalf of the 
Swedish National Committee. They had seen with 
great anxiety, he said, how during the preparations 
for this Conference, the crisis, which started in 1930, 
had developed into one of outstanding severity. 
In many countries the crisis had led to the intro- 
duction of extraordinary protective measures. The 
results had tended to diminish good understanding, 
and to alienate the nations. In Sweden, their indus- 
tries were small in comparison with those of the 
great nations, but their country had been endowed 
with great natural resources for the development 
of water power, and with plenty of raw material 
for the production of industrial goods. Mr. Alan 
E. L. Chorlton, in the course of his address, referred 
to engineers as “the salt of the earth,” a phrase 
which H.R.H. The Crown Prince heartily approved 
when, on behalf of all the guests, he thanked the 
Swedish National Committee for their hospitality. 

(To be continued.) 
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THE HAMBURG TANK ASSOCIATION 
SUMMER MEETING. 


Tue fact that Hamburg is one of the largest ports 
in Germany must be evident to the most casual 
visitor to that handsome city. It is equally an 
important shipbuilding centre. The two interests 
of shipping and ship construction are represented on 
Die Gesellschaft der Freunde und Férderer der 
Hamburgischen Schiffbau-Versuchsanstalt e.V., 
whose headquarters are at Alsterdamm 39, Ham- 
burg. This is a body which exists to promote the 
development of the technology of marine propul- 
sion, not only by the familiar methods of research, 
but by offering to the shipbuilder and the ship- 
owner, as well as to the layman, whose business is 
only indirectly connected with those industries, an 
opportunity of meeting and exchanging ideas to 
the mutual advantage of all concerned. The Society 
is highly successful and has an enterprising and 
increasing membership. 

As regards the technical side of its activities the 
Society is one of the principal supporters of the 
Hamburg Model Experimental Establishment. This 
establishment, which is under the direction of 
Dr. Giinther Kempf, assisted by an Advisory 
Committee, of which the President is Dr.-Ing. R. C. 
Krogman, was founded in 1913 for the purpose of 
conducting experiments on ships’ models. It is 
owned by a private concern, the Hamburgische 
Schiffbau Versuchsanstalt. At the present time it 
occupies a site of 3} acres and its equipment com- 
prises five tanks. The largest of these is 1,150 ft. 
long and is roughly elliptical in section, the maximum 
width at the upper surface being 52 ft. 6 in., while 
the depth is 23 ft. This basin is equipped with two 
carriages, one of which has a maximum speed of 
33 ft. per second and runs the whole length, while 
the second, of which the maximum speed is 16-5 ft. 
per second, can traverse about half the length of the 
tank, the width of this portion being only about 
half that stated above. The carriages are fitted 
with the usual arrangements for towing ship 
models and for making the necessary measure- 
ments as well as for testing propellers, while fixed 
and floating glass tanks are provided for facilitating 
the observations and for photographing stream lines. 
Wave-generating equipment is also installed, and 
self-propelled models up to a length of 40 ft. can be 
dealt with. 

A second tank, of rectangular section, 1,050 ft. 
long, 16 ft. 6 in. wide, and 8 ft. 3 in. deep, is 
employed for testing flying-boat hulls and floats, 
and for other investigations requiring high speeds. 
For these purposes it is fitted with a specially 
enclosed stream-line carriage, which can be run at 
speeds up to 66 ft. per second. A third tank, which 
is also of rectangular section, is 540 ft. long by 26ft. 
3 in. wide by 16 ft. 6 in. deep, and is used for testing 
models of river craft and propellers. Its bottom 
is movable so that the correct depth of the water in 
which the craft will eventually be employed can 
be accurately simulated. Experiments on models 
of river and canal craft can also be conducted in a 
shallow water-channel 295 ft. long by 10 ft. 9 in. 
wide by 1 ft. 2 in. deep, the speed of the carriage 
being 16-5 ft. per second. Finally, there is a cavi- 
tation tank for the examination of blade sections 
and wing profiles, the height of which is 19 ft. 9 in., 
the diameter in the jet chamber being 20 in. and 
the water speed 43 ft. per second. The establish- 
ment is fully equipped with machines for con- 
structing hull and propeller models, the details of 
which it is unnecessary to set out. A visit to this 
establishment formed the first item in the Annual 
Meeting of the Society, which was held from June 17 
to 25. 

Another branch of the Society’s technical work 
is exhibited in the successful Conference on the 
hydrodynamical problems of ship propulsion, 
which was held in Hamburg last year, when a 
number of papers, which have since been collected 
in book form, were presented by representatives of 
several countries. These matters are likely to 
receive further attention at a conference which is 
to be held in London in 1934. 

In connection with the social activities of the 
Society, it has been the practice during recent 
years to organise a summer Conference during which 


visits have been paid, among other places, to Hol- 
land and Switzerland. This year one of the liners 
of the Hamburg-Sudamerik line was chartered and 
utilised to make a week’s cruise from Hamburg 
to Oslo, Gothenburg and Copenhagen. The ship 
chosen for this purpose was the Monte Rosa, a 
vessel with a displacement of 20,000 tons, a length 
of 525 ft., a beam of 65 ft. 6 in., a moulded depth 
of 52 ft. 6 in., and a draught of 26 ft. 3 in. This 
vessel, which was constructed by Messrs. Blohm and 
Voss, is the most recent of four which have been 
built since the war to cater for those travellers to 
South America to whom economy is more important 
than luxury. Like its sisters, it has also been exten- 
sively used for cruising purposes during the summer 
months. The ships may conveniently be described 
as being of the “tourist” class, and though the 
public rooms are spacious and airy, there is a 
certain austerity in their equipment, while the 
compactness of the sleeping accommodation might 
be a little trying in hot climates when the ship 
is full. The accommodation. consists mainly of 
two-berth and four-berth cabins, which are dis- 
tributed over the boat deck and two lower decks. 
There are also several open cabins, with ac- 
commodation for 10 to 15 persons. The fore 
part of the promenade deck below the boat 
deck is occupied by a large social hall, aft of 
which are writing and reading rooms on either 
side of the uptake shafts, while aft of these again 
is a smoke-room. These rooms form the most 
striking feature of the ship and the architect deserves 
praise for the use he has made of the space at his 
disposal. Below the promenade deck, on the main 
deck, is the dining saloon, which is divided into 
two parts amidships by the kitchens and serving 
rooms. These saloons have a total seating accom- 
modation for 800 passengers, but even so we under- 
stand that when the ship is full it is necessary to 
serve the meals in three relays. On the occasion of 
the cruise, however, not only was this uncomfortable 
arrangement avoided, but owing to the limitations 
placed on the numbers participating it was possible 
to utilise the greater part of the forward saloon for 
an exhibition of instruments and other equipment 
connected with marine work. As regards machinery, 
the main propelling equipment consists of four 
2,000 h.p. Diesel engines, constructed by Messrs. 
Blohm and Voss, which are coupled in pairs 
through gearing to the twin propeller shafts, the 
contract speed being 14-25 knots. The exhaust 
gases from these engines are led through boilers 
from which the hot water requirements of the 
ship are supplied. In addition, there are three 
350-h.p. auxiliary engines which are direct-coupled 
to direct-current generators, The latter supply 
both the power required for the winches, hoists 
and other equipment and the energy for lighting 
and cooking. The usual emergency generator is 
installed on the boat-deck. Submarine signalling 
apparatus is fitted to facilitate navigation in foggy 
weather. There are 33 lifeboats, each accommo- 
dating 100 persons. Six are of the mechanically 
propelled type and two are fitted with wireless and 
searchlights. 

The Monte Rosa, carrying about 400 members 
of the Society and visitors, left Hamburg on Satur- 
day, June 17, at 7 p.m. and reached Oslo at 11 a.m. 
on Monday, June 19, At dinner, shortly after the 
start of the voyage, a few words of welcome to those 
participating were admirably delivered by Dr. Franz 
Ott, the president, and replied to by Herr Fritz 
Meyer, the President of the Hamburg municipality, 
who acted as representative of the German Govern- 
ment. During Sunday’s voyage along the coast of 
Denmark, lectures were given in the saloon by Herr 
G. Schelle on ‘ The Development and Use of the 
‘Monte’ Class of Ship,” from which we have drawn 
the information given above ; by Herr P. Rudnicki 
on “ The Measurement of Vibration in Machinery 
and Ships” ; by Dr.-Ing. C. von de Steinen on the 
“* Behaviour of a Ship in a Seaway ”’ ; on “ Acoustics 
in Ship Propulsion,” by Dr. A. Kunze; and on 
the ‘‘ Movements of the German and British Fleets 
Before, During, and After the Battle of Jutland,” by 
Vice-Admiral M. Rogge. Visits were also paid to 
the engine room, provision stores, bridge, and other 
parts of the ship, and boat drill was conducted 





with great enthusiasm. The atvendance at all the 


lectures, with the exception of the last, was adversely 
affected by the calm sea and lovely weather. On the 
other hand, the audience attracted by Admiral 
Rogge, must have numbered the entire cruising 
strength. Perhaps the facts that the ship at the time 
was passing the site of this historical and much dis- 
puted naval fight, and that a rejuvenated national 
spirit sees in the encounter a good augury fora brighter 
future on the water, may have had something to do 
with the attendance. Admiral Rogge’s exposition 
was fair and well-balanced. As might have been 
expected, he was unable to deduce anything which 
was new, and left one hearer, who at least attempts 
to be unbiassed, with the feeling that posterity may 
find it as difficult to allocate the palm of immediate 
victory to either side as does the living historian. 

On arrival at Oslo on Monday morning, June 19, 
the passengers were welcomed by Captain Resch- 
Knudsen, after which a short lecture on the port 
was given by Mr. Y. Kjelstrup. The latter pointed 
out that Oslo was both the chief port and the 
chief town of Norway and had the advantages of 
deep water and freedom from ice blockade. Its 
quays were well equipped with the necessary cargo 
handling machinery and transit sheds, and the 
largest ships could come alongside without docking 
being necessary. Special plant was available for 
dealing with coal. In the afternoon an excursion 
was made to Holmenkollen, which enabled the 
participants to appreciate the beauty of the Nor- 
wegian mountain scenery, while in the evening a 
dinner was given to a number of native guests at 
which Herr Meyer referred to the necessity, in 
Germany’s view, of the northern European coun- 
tries uniting with a common political and economic 
aim. Herr Falkenberger, in reply, recalled his school- 
days in Germany and expressed the sympathy of 
Norway with Germany at the hard times she had 
had to endure since the war. He hoped it would 
not be long before she once again emerged into the 
sunshine. 

On Tuesday morning the majority of the partici- 
pants attended a meeting in the University, where 
they were welcomed by the Rector, Professor 
Saeland. Lectures on “The Principal Types of 
Norwegian Merchant Ships” and the “ Drive of a 
Single Shaft by Several Engines through Gearing * 
were delivered by Dr.-Ing. D. Smith and Mr. Paul 
Miiller, respectively. Others of the party visited the 
Folkemuseum, while in the afternoon an excursion 
was made to Tyrifjord. In the evening the ship left 
for Gothenburg, arriving early on Wednesday 
morning. 

The participants on the tour immediately dis- 
embarked and made their way to the Central 
Station, where a special train was waiting to convey 
them to Trollhattan. The object of this visit was, 
of course, to inspect the well-known power station 
at the latter town, but opportunity was also given 
to visit the beauty spots in the neighbourhood, the 
enjoyment of which was much enhanced by the 
lovely weather. Although the power station at 
Trollhattan and the neighbouring plant at Lilla 
Edet have already been described in ENGINEERING, 
it may be recalled that both make use of the fall of 
the Gota Alv on its course from Lake Vanern to the 
sea. Trollhittan, which was put into operation in 
1910, utilises a head of 32 m., while at Lilla Edet 
the fall is only 7 m. Both stations are connected 
by 132 kV lines with the steam station at Vasteras 
in the centre of the country, the latter plant being, 
in turn, connected with the hydro-electric stations 
at Motala and Alvkarleby farther to the east. All 
these stations belong to the State and this inter- 
connection enables them to render each other 
mutual assistance and to be operated in the most 
economical manner. A great deal of the energy 
generated at Trollhiittan is, however, utilised in 
electro-chemical works in the neighbourhood, while 
power is also supplied for operating the railway 
between Stockholm and Gothenburg. Electricity 
is generated at 11 kV, at frequencies of both 25 and 
50 cycles, and is stepped up to 132 kV and 44 kV 
for transmission, in two substations, one of which 
is out of doors, The maximum load on the station 
during 1932 was 122,500 kW and the output during 
the same period was 812,000,000 kWh. 

The party returned to the ship at midday, visits 





being paid to the works of the Swedish Ball Bearing 
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Company and to the dockyard of the Gotaverk in 
the afternoon, as well as to places of less technical 
interest, of which it may be noted Gothenburg has 
its full share. In the evening dinner was taken at 
Langedrag, a charming watering place on the Gota 
Alv estuary, the party being the guests of the 
Swedish Ball Bearing Company. The Monte Rosa 
sailed for Copenhagen in the early hours of Thurs- 
day morning. 

Arrival at the Danish capital was somewhat 
delayed by contrary winds, and some slight modifi- 
cation of the programme was, therefore, necessary. 
After the chairman of the Danish Committee, 
Mr. Kund Lauritzen, had welcomed the visitors 
on board, the party was divided into two, one 
inspecting the sights of the town with the aid of 
motor "buses, and the other doing the same from 
® launch, this enabling the ramifications and 
developments of the port to be amply appreciated. 
In the late afternoon both parties assembled at the 
Town Hall, where a municipal welcome was offered 
by the Mayor and an opportunity was given to 
inspect a building of great historical and architec- 
tural interest. Subsequently, lectures on “ Marine 
Diesel Engines” and on “ The Development of 
High-Pressure Steam and its Effect on the Design of 
Steam Turbines” were delivered by Mr. Hansen and 
Dr.-Ing. E. Goos, respectively, the meetings taking 
place in the Lecture Theatre of the Industrie-Vereins. 
The whole of Friday was occupied by an excursion 
by motor ‘buses to various places of interest in the 
island of Seeland. These were of an entirely non- 
technical character, and need not be further de- 
scribed, except to say that they incidentally gave the 
Englishmen of the party an insight into the reason 
why Danish agricultural produce has obtained such 
a hold in our markets and raised the question 
whether as much has been done as might have been 
to establish that equality of exchange of goods 
between the two countries, which must form the 
firmest basis of industrial relationships. Saturday 
morning was also spent in sight-seeing in the 
neighbourhood of Copenhagen, a city which is 
particularly rich in sculptural art of the highest 
class. At mid-day, the Monte Rosa began her 
return voyage to Hamburg, the route being through 
the Great Belt and then via the Kiel Canal to the 
mouth of the Elbe and her destination, which was 
reached on Sunday evening. During the voyage a 
lecture on “Automatic Control of Propelling 
Machinery ” was delivered by Mr. Rousla. Every- 
thing possible was done throughout the cruise to 
make the passengers comfortable, and the organi- 
sation was excellent, a result which was greatly to 
the credit of Dr.-Ing. E. Foerster, the Secretary of 
the Society, and his staff, and to the representatives 
of the Hamburg-Sudamerike line, who accompanied 
the party. 

With the necessary alterations of time and place 
and the modifications in the details of the programme 
imposed by those conditions, the account of this 
interesting tour which we have given above might 
be utilised for describing the numerous conferences 
and gatherings which have become a feature of the 
engineering world at this time of year. 

This meeting was, however, something a good 
deal more than a pleasure cruise appropriately 
organised by an Association interested in shipping 
at a time when this method of making holiday 
has attained a large degree ot popularity. As 
the Hamburger Nachrichten frankly admitted, 
the primary object of the cruise was to establish 
industrial and technical relations between Germany 
and the Scandinavian countries in the field of 
shipping. The organisers set out to achieve this 
aim with Teutonic thoroughness and with Teutonic 
thoroughness achieved a no small degree of success. 
At every port of call, not only were those interested 
in shipping invited to inspect the Monte Rosa and 
the exhibition of marine apparatus and equipment 
of which we have already made mention, but open 
house was kept for parties of school children as 
well as for visitors and friends of the voyagers. 
The psychological result of these visits is not 
unimportant. The impressions left must be that 
Germany is a power in the world of shipping, 
is hospitable and is enterprising, and it does not 
require much imagination to envisage what the 
eventual results of such an impression may be. 





We are glad to have had the opportunity of seeing 
this policy at work and if, in conclusion, we refrain 
from drawing the moral it is because we believe it 
to be so clear as to make that process unnecessary 
to the members of a nation which also has great 
maritime interests. 


FOUR-BALL TESTING APPARATUS 
FOR EXTREME PRESSURE LUBRI- 
CANTS. 

By G. 

Tue tendency in modern motor-car design is to 
work with higher loads on the gears. The increases 
of pressure on and speed of the surfaces of the teeth 
in contact thus involved, demand not only improved 
material, but special lubricants. Both have been 
forthcoming. It is not proposed to deal with the 
former here, but the problems involved in the 
testing of the special oils are worth attention. 

These oils, it may first be said, have been given the 

somewhat misleading, but yet distinctive, name of 

Extreme Pressure Lubricants, known commercially 

as E.P. Lubricants, or E.P.L. Oils. Some names of 

workers in this field of extreme lubricating pressures 
may also be here recorded, ¢.g., amongst others 

Timken, Allmen, Mougey and Wolf, of Messrs. 

General Motors Corporation, Detroit, and Bridge- 

man and McKee, of the U.S. Bureau of Standards. 

Research has shown that there is a fundamental 

difference between the requirements for normal 

lubricating oils and those for E.P.L. oils ; the best 
cylinder oil may be a very bad extreme pressure 
lubricant, whilst the converse may be equally true. 

A rough idea of the nature of the pressures involved 

may be gained from the figures in the table given 

below, an enormously greater pressure being set up 


D. BOERLAGE 


in a modern gear than in, say, the crank-pin 
of the engine. 
Pressure. Speed of 
Part of engine Ib. per moving surfaces. 
square inch ft. per second. 
Piston or cylinder 100 30 
Gudgeon pin 4,000 1-5 
Crank pin 2,000 15 
Normal gear wheels 25,000 10 
Heavy load gear wheels, | 
necessitating E.P.L 100,000 10 


To test lubricants for the characteristics required 
for extreme pressures, a simple and cheap apparatus 
that can be rapidly and easily manipulated is a 
desideratum. In evolving this, the desirability of 
keeping at a low figure the force necessary to set up 
a high specific pressure on the lubricated surfaces 
suggested a method of testing the oil between 
two cylinders or cones in contact at a single point 
only. One cylinder was fixed, and the other, to 
which the pressure was applied, was rotated, the 
single point contact being obtained by placing the 
axes of the cylinders at right angles to one another. 
This apparatus, like most of the others used for the 
suffered from the defect that the 


same purpose, 
results were affected by variations in the several 
factors. Thus, the surfaces only slide relative to 


one another, there being no rolling action. The 
points of contact on the rotating cylinder are 
disposed in a circle, and any particular point has 
time for cooling in its complete cycle. On the 
other hand, the point of contact on the fixed 
cylinder, by remaining stationary, reaches a higher 
temperature, and thus not only the heat conditions 
but the transference of the oil over the contact 
surfaces differs in essence from the conditions which 
obtain in gears in actual practice. 

This apparatus has, however, been improved upon 
by Dr. W. J. D. Van Dijck, of N.V. De Bataafsche 
Petroleum Maatschappij, The Hague. This appara- 
tus, by employing cylinders at right angles, both in 
rotation, enables practical conditions to be very 
closely approximated. The speed of revolution of 
the cylinders can be varied, and means are provided 
for artificial heating and for measuring the tempera- 
ture at the point of contact. The apparatus is, 
therefore, a really scientific instrument, and as such 
can be used to check the results obtained by appara- 
tus constructed in agreement with the more con- 
ventional methods hitherto adopted. Its general 











use in place of these instruments is militated against 
by its somewhat complicated nature and resultant 
high cost. 

The “Four Ball” testing apparatus now to be 
described, with the aid of Figs. 1 to 5, on this and the 
opposite pages, is designed with the object of provi- 
ding an instrument which, although based on the con- 
ventional methods already alluded to, will give useful 
results. It has the advantages of extreme simplicity 
and easy manipulation, and the results are, there- 
fore, obtained rapidly and cheaply. Where absolute 
certainty is required, the results should be checked 
by a more scientific instrument, such as that 
described above, but they are in themselves suffi- 
ciently accurate to make the instrument of real 
value for the preliminary determination and identifi- 
cation of the E.P.L. characteristics. The moving 
surfaces of the apparatus consist of balls, such as 














are used in ordinary ball bearings, as these are 
extremely accurate in shape and of consistent 
material, whilst they are inexpensive and easily 
obtained. 

The principles of the apparatus are best seen in 
Fig. 1, which is diagrammatic, whilst the actual 
construction is shown in Fig. 2, the same reference 
letters, for purposes of identification, being used in 
both. Referring at the moment to Fig. 1, the four 
balls are seen to be arranged in the form of a pyramid, 
three of them, A, being pressed tightly together by 
a conical ring R, and on to the bottom of the cup C, 
which contains the oil under test. The fourth ball, 
B, rests on the other three, and is held in the 
cup-shaped end of a shaft, S. This shaft is auto- 
matically centred at the bottom by the three-point 
contact of the lower balls, and is supported at the 
top in a bearing, O. The force, P, which produces 
the pressure on the balls, is applied downwards 
above the driving pulley M, an electric motor being 
used for the drive. The friction of the balls tends 
to rotate the cup C, which is carried on a table, T, 
itself supported on ball bearings. The torque on 
the table is measured by the spring dynamometer, 
D, shown in Fig 1. 

The four balls, which are 4 in. in diameter, form, 
virtually, a footstep bearing, and by the use of 
the instrument it is possible to select the oil most 
suitable for lubricating this bearing under given 
conditions of pressure and speed. Under severe 
conditions it may be taken for granted that 
cylinder oil will be useless, and that E.P.L. 
oils are necessary. In making the tests, how- 
ever, care must be taken that the conditions 
under which they are carried out reproduce the 
pressures and speeds existing in actual gear practice. 
In experimenting with the apparatus, it has been 
run under many different conditions, the pressures, 
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speeds, temperatures, and length of time of the test 
all having been varied. The quickest and most 
easily-obtained results were secured by deter- 
mining, at a given speed, the highest pressure that 
a certain oil would stand for a run of one minute 
without permitting the balls to seize. Results 
showed that the best mineral and fatty oils will 





tion to be restarted. In other cases the experiment 
was terminated by the complete seizing of the balls. 
In Fig. 5, the force did not set up enough pressure 
to cause seizing, and the torque, after the first 
rapid drop, decreased slowly and steadily for the 
remainder of the test. 

That extreme pressure lubricants are remarkable 


not stand an applied force, P, of 150 kg., whereas | oils is shown by the fact that the four balls will run 
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(3892.8.) 
E.P.L. oils would easily stand, under the same 
conditions, a force of 300 kg. With specially- 
prepared oils, a force of as much as 800 kg. has 
been sustained. The influence of viscosity, oiliness, 
resistance to change from heat or oxidation, &c., 
need not be here discussed ; neither need we con- 
sider what exactly constitutes a perfect E.P.L. oil, 
but it may be mentioned that one of the main 
purposes of these lubricants is to prevent incipient 
seizure, which means wear. In illustration of this, 
experiments with the apparatus showed that, at 
1,500 r.p.m., too high an applied force welded the 
four balls so firmly together that they were of 
no further use, except as paper weights. 

Reference to Fig. 2 will show that there is nothing 
complex about the construction of the apparatus. 
The force, P, is applied to give the requisite pressure 
on the balls to the table, T, by means of a lever with 
an adjustable sliding weight. In Fig. 3 is shown 
another design of the apparatus in which the force 
is applied hydraulically. Many hundreds of tests 
have been carried out on it without any damage 
resulting. The recording dynamometer gives a 
curve of torque on a time base. Two typical 
dynamometer charts are shown in Figs. 4 and 5. 
From Fig. 4, it will be seen that the torque rose 
rapidly immediately after the apparatus was started 
up. It then decreased and kept constant for some 
time, when incipient seizure began. This pheno- 
menon is shown by the sudden increase of torque, 
and resulted in an amount of wear taking place 
sufficient to cause the pressure to drop and lubrica- 
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with them for many minutes without seizure under 
pressures which cause appreciable deformation 
of the balls, i.e., under pressures that are higher 
than the balls would stand mechanically without 
permanent deformation. In conclusion, the author 
desires to thank the directors of the Bataafsche 
Petroleum Company for permitting the publication 
of the information given above. , 


Leipzig AUTUMN FaIR AND THE WoRLD Economic 
CONFERENCE.—The Leipzig Fair authorities are inviting 
the trade experts who are attending the World Economic 
Conference to visit the Autumn Fair, during which 
lecturers will demonstrate through the exhibits what the 


THE LATE DR. E. E. FOURNIER- 
D’ALBE. 


Dr. EpmunD Epwarp FovurnreER-p’ALBE, whose 
death occurred at St. Albans on Friday, July 7, at the 
age of 65, will probably be best known for his invention 
of the Optophone, an instrument which was designed to 
enable blind persons to “read” ordinary print. By 
means of a light-sensitive element this instrument 
transposes the letters into sounds, which are easily 
learned by a blind person. 

Fournier d’Albe was born in London, but received 
the greater part of his early education abroad at 
Disseldorf, Bonn, and in Paris. On returning to this 
country he worked for some time with Messrs. Willans 
and Robinson, and then obtained a studentship at 
the Royal College of Science. At the end of a four 
years’ course, he qualified for the Associateship in 
Physics of that Institution, as well as gaining a 
bachelorship of science at London University. In 
1893 he was appointed assistant in the Physical Labora- 
tories of the Royal College of Science and Trinity College, 
Dublin, and became intimately associated with the 
Irish industrial and literary movement. He also, for 
some years, contributed a weekly feature to The 
Electrician, under the heading of Contemporary Elec- 
trical Science. In 1910 he became assistant lecturer 
in Physics at Birmingham University, while in 1915 
and 1916 he held a similar position at the Punjab 
University, Lahore. 

It was in 1912 that Fournier d’Albe begun his work 
on the Optophone, to which reference has already been 
made, but although its design was ingenious and its 
possibilities great, its commercial development was 
greatly restricted by its high cost. He therefore 
bent all his efforts to cheapen it without, however, any 
great success. He also invented a system of wireless 
telewriting and telephotography, based upon acoustic 
resonance. He was a Doctor of Science of London 
and Birmingham Universities, a Fellow of the Institute 
of Physics, and a vice-president of the Radio Association. 
His publications included books on the Electron 
Theory ; The Wonders of Physical Science ; and a Life 
of Sir William Crookes, as well as numerous contribu- 
tions to the Proceedings of the Royal Society, the 
Physikalische Zeitschrift, and other journals. 


THE LATE MR. W. A. TRAILL. 


Mr. WILLIAM AnTOoNY TRAILL, whose death occurred 
at Rockhaven, Portstewart, on Thursday, July 6, at 
the advanced age of 89, was mainly responsible for 
the construction of the Giants Causeway Electric 
Tramways, the jubilee of the opening of which has 
been arranged for September next. This tramway, 
which is eight miles long, was one of the very earliest 
in the world to be operated electrically, and was 
probably the first to obtain its supply of energy from 
water power. 

Mr. Traill was educated at private schools and at 
Trinity College, Dublin, from which he graduated in 
1865 and obtained the degree of Master of Engineering 
in 1873. In 1868 he joined the Geological Survey of 
Ireland, but resigned his connection with that body 
in 1881. The idea of constructing a tramway to the 
Giants Causeway was Traill’s alone, though it received 
the support of William Siemens. Its fruition was only 
achieved in the face of numerous difficulties. Two 
special Acts of Parliament had to be obtained in 
spite of bitter local opposition, and the thoroughfare 
from Portrush to Bushmills had to be widened in order 
to allow the rails to be laid on a raised pathway along- 
side it. The fall originally used for supplying power 
was known as Salmon’s Leap, the head available being 
27 ft., and two turbines which developed about 100 
h.p. were installed to drive the dynamos through a 
complicated arrangement of gearing and belts. As, 
however, there was some delay in getting possession 
of this waterfall, the railway was operated for a 
short time from steam plant installed in the carriage 
shed at Portrush. Energy was transmitted to the 
cars through a T-section iron rail which was supported 
on wooden posts some 18 in. high placed between the 
running rails and the fence. This rail was insulated 
at first with rubber and slate, and afterwards with 
porcelain clips, and gaps had to be left at some 60 
places to allow access to the fields. These gaps were 
spanned by underground cables which, in those days, 
were not easy to make, and were constantly breaking 
down. Difficulties were also experienced in obtaining 
a suitable collector, and finally a double elliptical steel 
spring, 4 in. wide, was designed by Mr. Traill for the 
purpose. It was, however, at best a crude device, and 
was replaced by the overhead trolley system in 1900. 

In 1884, Mr. Traill, who was still chairman and 
engineer of the Giants Causeway Company at the time 
of his death, patented an underground or conduit 
system for operating electric tramways, which was 
afterwards adopted in a modified form in London 
many years later. He was a member of the General 





world produces and requires, and how over-production 
and the limitation of purchasing pewer can be surmounted. 


Council of the British Association. 
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PULP-BEATER ROLLS WITH INTERNAL ELECTRIC DRIVE. 
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INTERNALLY ELECTRICALLY- 
DRIVEN PULP-BEATER ROLLS. 


In the works of Messrs. Bruce, Peebles and Company, 
Limited, Edinburgh, an interesting development was 
be seen recently in the construction of beater rolls, 


used for the preparation of pulp before it goes on to | 


the papermaking machine. The use of beater rolls is 
an important factor in the papermaking process, and 
the particular design referred to is shown in the 
accompanying Figs. 1 and 2. The rolls are electrically- 
driven by a motor inside the body so that the whole 
forms a self-contained unit. This arrangement is 
claimed to be a considerable advance on methods of drive 
hitherto employed. It will, indeed, be clear that the 
elimination of the belts and ropes, from motors or main 
shafts, formerly used is a distinct advantage. Apart 
from this, important improvements in working have 
been obtained, due to the fact that the motor gives 
additional weight to the roll and also that absolute 
uniformity of pressure is obtained on the bedplate 
underneath the roll. The roll is free to rise and fall in 
its bearings and cannot get out of alignment. Careful 
tests have shown that a saving in power of from 7 per 
cent. to 10 per cent. has been obtained over that 
consumed by other types of beater, while the working 
time for the operations concerned has been reduced 
by 25 per cent. 
that an internal inspection of five of this type of roll, for 
which the rolls recently passing through the shops were 
a repeat order, has shown them to be in as good con- 
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Fig. 2. 


| The motor is designed to develop a continuous output 
of 60 brake horse-power at a full load speed of 965 r.p.m. 
| The beater roll speed is reduced by the gearing to 
| 196 r.p.m. The construction enables motors of larger 
|or smaller output to be fitted when required. The 
| motor is of the alternating-current squirrel-cage type, 
} and the construction generally follows Messrs. Bruce, 
Peebles’ standard design. The windings are claimed to 
| be practically indestructible, the stator coil insulation 
| consisting of asbestos and mica, The rotor has bare 
| copper bars driven into slots and brazed to copper end 
|rings. The stator leads are taken direct to the starter 
| through the hollow shaft at the non-driving end as 
| shown in Fig. 2, and do not come into contact with any 
lubricant. As the motor, pinion drive and shaft forms 
| a self-contained unit, erection on the site is much facili- 
| tated, and it will be clear that, as this unit is situated 
inside the roll, a considerable amount of floor space is 
saved compared with a machine having an independent 
motor drive. 
gear is effected by oil which is poured into the roll 
| through openings with oil-tight covers. The oil, when 
the roll is being started or stopped, is splashed about, 
| but when the machine is running at its normal 
| speed it is held by centrifugal force in the form of a 
film over the interior of the roll. A lubricating 
box with a drip feed attachment is fixed to the 





| jecting finger which scrapes off part of the oil film 
| and deposits ,it in the box, whence it reaches the 
| idler pinion and motor pinion bearings by way of the 





The lubrication of the pinion driving | 








Drivine Motor UNIr. 


THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


(Concluded from page 26.) 

THE meeting of the Incorporated Munivipal Electrical 
Association on Thursday morning, June 15, was also 
held at the Pavilion, Bournemouth, when a paper on 
| ‘* Electric Cooking—Domestic and Commercial,” was 
presented by Messrs. P. J. Robinson and E. E. Hoadley. 
According to a census published in the Electrical Times 
in October, 1932, the total number of cookers installed 
by 122 supply undertakings was 133,373, of which 
28,781 had been put in during the previous twelve 
months. As there were over 400 supply undertakings 
in the country, and as some of those not included had 
a considerable number of cookers installed, it was 
obvious that the total must be very large, and that 
electricity as a means of cooking was well established. 
Though few engineers now shunned electric cooking 
“like the plague,” or were indifferent to it, there 
| were many who were not wholeheartedly enthusiastic, 
| though they regarded it as useful from the load-building 

point of view. There appeared, therefore, to be a 
| demand for a statement of its advantages and of the 
conditions required to make it satisfactory to the 
| consumer and profitable to the undertaking. 


As regards domestic cooking, electricity was more 








Durability is indicated by the fact | face plate on the shaft, and is proivded with a pro-| convenient than coal or oil, and was less affected by 


pressure fluctuations than gas. It did not pollute the 
atmosphere to any extent, and it was neither unreliable, 


|nor risky. The most frequent objection to it was the 


dition as when first installed after having been in| drip feed. The main beater bearings, as also the motor | slowness of the boiling plates, but this was to some 
continuous operation night and day for nearly four years. | bearings, are grease-lubricated by means of pipes | extent psychological, and for that reason the authors 
The roll itself, with one end cover and motor removed, | passing through the hollow shafts. The pipes are fitted | recommended that the plates should always work red 


is shown in Fig. 1. The outer shell is, in this case, pro- 
vided with beating strips of phosphor bronze equally 
spaced round the periphery. This is not invariable 
practice, the material used varying with the nature of 
the pulp to be treated, Bessemer steel, cast crucible 


| with nipples for a grease gun. The joints between the 
end covers and the body of the beater roll are made 
|with red lead, all joints in the motor being sealed 
| with a composition known as Manganesite. The in- 
terior of the motor is thus adequately protected against 


| hot, without the accessible heating medium being 
alive. There was scope for research on the part of the 
| manufacturers on this point. As regards cost, pro- 
| vided the price of the kilowatt hour did not exceed 
|one-tenth of the price of the therm, electricity was 





steel or rustless steel, together with basalt lava, being | ingress of oil, while the pulp cannot be contaminated | cheaper and there would be an appreciable saving if it 


commonly employed as fillings. As will be clear, one 
end of the roll is fitted with an internal toothed ring, 
and both ends are mounted on massive roller bearings 
carried in the end covers. An external view of the 
motor is given in Fig. 2. It must be understood at 
the outset that the shaft here shown does not rotate, 
and is hollow. The beater roll rotates round the shaft 
on the bearings, just referred to. The stator frame is 
attached to the shaft and is, as implied, fixed, the 
shaft being anchored in the beater trough. The rotor is 
mounted on the shaft and rotates round it. One end 
is provided with a driving pinion which meshes with the 
two idler wheels seen to the right of Fig. 2. These in 
turn mesh with the internal-toothed ring of the roll 


and so transmit the drive from the motor to the roll. | 


The idler pinions are mounted on short stiff shafts 
running in ball bearings carried in the face plate 
attached to the shaft and to the motor end cover, respec- 
tively. The driving-end bearing for the motor is 
situated outside the pinion so that it is readily acces- 
sible. All the gears are of forged steel with ground 
teeth. 


by oil leakage, or vice versa. 

The internally electrically-driven beater roll is the 
invention of Mr. J. R. Happer, who has taken a 
leading part in the development of the sectional 
electric driving now largely used in fast-running paper- 
making machines. The design is covered by patents 
and is manufactured under licences by Messrs. Bruce 
Peebles and Company, Limited, in conjunction with 


Messrs. James Bertram and Son, Limited, Leith Walk, | 


Edinburgh. The internal gears were manufactured 
| by Messrs. David Brown and Sons (Huddersfield), 
Limited, Huddersfield. 





Evectriciry Suppty anp Fvent ConsumMprTion.— 
ADDENDUM.—We regret that in our article on Electricity 


Supply and Fuel Consumption which appeared on page | 


16 of our issue of July 7, the following stations were 
omitted from the list of those in which a thermal efficiency 
of 20 per cent. and over was attained : Spondon (Derby- 
shire and Nottinghamshire Electric Power Company), 
Portobello (Edinburgh Corporation), and Longford 
(Coventry Corporation). The total number of such 
stations was therefore 22, and not 19 as stated. 


| was below one-twelfth. The effect of a cooker load 
on the system load curve was beneficial, and that, of 
course, materially assisted in the reduction of selling 
costs, owing to the improvement in load factor. The 
development of electric cooker loads was almost 
lentirely dependent upon an efficient maintenance 
| service, the cost of which should be included in the 
| hire charge, while great care should be taken in the 
selection of the maintenance staff. Excessive mainten- 
|ance charges could be avoided by choosing suitable 
|equipment in which the material was robust and 

rustless, the wiring out of reach, the fuses accessible, 
land the connections fitted with lock-nuts. Rigid 
|inspection before the cookers were installed was 
| essential. 

The discussion on this paper was mainly statistical 
in character, only one point relating to design being 
| raised, though this was mentioned by several speakers. 

Miss C. Haslett expressed her preference for an 
all-in charge to cover hiring and current, and urged 
the encouragement of electric cooking among domestic “ 
lscience teachers. Mr. W. A. Gillott thought that 
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with a properly-organised campaign, there was no] 
reason why the demand for electric cookers in London 
should not be 50,000 per annum for the next five or 
six years. He noted that there was an increasing 
tendency to specify highly-loaded boiling plates. But 
by increasing the loading to obtain quick boiling, the 
most essential feature—simmering—would be lost. 
He did not think, therefore, that the loading should 
exceed 2,000 watts. 

Mr. A. E. McKenzie said that, remembering there 
were some 7,000,000 or 8,000,000 houses in the country, 
the fact that not more than 500,000 electric cookers 
were in use was a reflection on the supply industry, 
because good cookers had been available for ten years. | 


A rating of 2,500 watts for a hot plate was undesirable , 


and unnecessary, because the essential features of this 
equipment should be reliability and long life. 
were desired to have quicker service, a 1}-gallon water 
heater, from which water at a very high temperature 
could withdrawn, should be installed with each 
cooker. He had adopted this arrangement in nine 
out of ten cases at Wimbledon. 

Mr. E. G. Batt said that while manufacturers were 
willing to co-operate gn broad lines to secure stand- 
ardisation they wished to be left free to develop their 
individual ideas in matters of detail. The manu- 
facturer was faced with the difficulty of being asked 
to provide special designs, and he mentioned a case 
where fifteen firms were asked to quote for 200 cookers 
to a special specification. Something like 1,000/. was 
spent in doing this and then they were told the con- 
tract was not to be placed. He thought that the 
permissible limits of temperature of hot plates was a 
question which should receive the attention of the 
I.M.E.A.-B.E.A.M.A. Committee. Mr. H. A. Lingard 
was of opinion that to increase the heating of hot 
plates would be fatal, and that to widen the present 
limits of voltage variation would cause serious trouble 
to manufacturers. 

In the afternoon a paper on “ The Needs of the 
Farmer and the Responsibility of Supply Under- 
takings” was presented by Dr. H. J. Denham, the 
object being to show how the municipal supplier could 
obtain access to the rural area outside his present 
boundaries and what demand he might reasonably 
expect to find or to create. As regards the former, a 
judicious extension of the area could be obtained 
by a series of ** fringe orders,”’ and, though there were 
certain difficulties in doing this, the Commissioners 
had powers large enough to meet the majority of cases. 
In considering the latter problem, the growing ten- 
dency for workers in towns to live in the country, com- 
bined with a movement of the more intensive forms 
of farming in the opposite direction, must be men- 
tioned. Moreover, the successful electrification of a 
farming area was more dependent on an understanding 
of the farmer’s point of view than on a cheap rate, 
though it was important that tariffs and connection 
charges should be flexible and adjustable by the man 
on the spot. Electrification would never attain its 
proper place in the agriculture of this country until 
the charges could be unified on a national basis, and 
this step should be possible without destroying the 
enterprise of the distribution or the prospect of a 
reasonable return on their capital. 

The farmer, in general, wanted to see the equip- 
ment he was likely to use at work, and it was better to | 
make an arrangement with a local farmer to allow his 
plant to be inspected than to stage expensive demon- 
strations. As regards the equipment itself, there | 
was still much to be done in the way of introducing 
machines in use in other countries. 


be 


If it | 





mention might be made of the multi-spindle motor 
giving a wide range of shaft speeds, though probably 
| a standard motor, mounted with its starter on a trolley 
and connected by cab-tyre cable to one of several plug | 


points, would do all that was necessary. There was 
little to be gained by using the specially protected or 
dust-proof types. On some farms it might also be 
worth while to install a second fixed motor to drive 
the food-preparing machines through shafting. The 
dairy presented special openings for electricity not 
only for power, but for water-heating and sterilising, 
the two last providing useful off-peak loads. Nursery 


and market gardening and fruit growing had still to be | 


developed, there being an opening in the first for soil 
heating. The installation of an electric pump would 
remove the most fruitful source of labour and drudgery 
that life in the country could provide,and manufacturers 


| were now placing on the market well-designed plant to 


| published. 


meet the needs of the small house and farm at less 
than a quarter the price which had to be paid for 
clumsy equipment of the same capacity five years ago. 

It was bad policy to introduce to a new client any 
application of electricity which was in the remotest 
degree experimental. Farming, to be successful, must 
be done on strictly business lines, and the ** intangible 
assets,”” which formed one of the main claims for elec- 
tricity over other forms of power, must therefore be 
shown to be tangible before the consumer was willing 
to scrap existing equipment. A slight saving of labour 
was of little importance at present. 

The discussion on this paper was opened by Mrs. 
G. Z. de Ferranti, who said that there was great 
absence of enterprise with regard to rural electrification 
except in a few areas. In her own case, unless she 
could get a reduction in the price offered, she would 
have to put in her own plant. Mr. 8. E. Britton 
said he would like to see a standard running charge of 
0-75d. per kilowatt-hour for this class of supply, all 
other expenses being included in the standing charge. 
He had rarely found it necessary to recommend any 
but the ordinary types of motor. Mr. W. A. Turnbull 
referred to the advantage of soil heating as an off-peak 
load, and pointed out that it was necessary to get down 
to an economic price for electricity and equipment in 
rural areas. 

Mr. R. W. L. Phillips called attention to the successful 
results of the Bedford experiment. They now had 
174 farms connected. It was necessary to hire equip- 
ment to farmers. He was rather alarmed at the agita- 
tion for an increased tolerance for voltage, and urged 
that everything possible should be done to maintain 
a constant voltage in rural areas. 

Mr. F. E. Rowlands said that the competition of 
private plants warranted the close attention of supply 
engineers, as much misleading information with regard 
to the cheapness of generating by such plants had been 
Mr. M. M. Harvey mentioned that in the 
area of the Staffordshire, Worcestershire and Shrop- 
shire Power Company it had been necessary to estab- 
lish a special department to deal with furnaces. He 
opposed special demonstration farms, because it was 


| better to let a farmer see an appliance at work on a 


neighbouring farm. He preferred a motor running 
at 950 r.p.m. to one operating at 1,400 r.p.m. 

In the evening the annual dinner was held at the 
Pavilion, the President occupying the chair. At this 
function in proposing the toast of ‘‘ The Association,” 
the Rt. Hon. Herbert Morrison said that the municipali- 
ties had established a record in electricity supply of 
which they could be proud, and in that development the 
Association had played an important part. In connec- 


Among the latter | tion with the need for an efficient and energetic sales 





| organisation for all supply authorities, he suggested 
| that a great deal could be learned from the gas industry. 
| to whose competence and ability in this field a tribute 
|should be paid. It was necessary to make the con- 
sumer feel that the industry was being run, not to 
make a. profit or to relieve the rates, but to render 
service and make life easier. For this reason he 
delighted to’ hear that schemes were on foot to 
improve the Electrical Development Association. The 
|industry must ask itself whether it could go on for 
ever with some 660 separate supply authorities. He 
did not believe it was possible to solve the problem 
by regional grouping or by joint electricity authorities. 
Co-ordinating bodies such as these might be a danger. 
At best they were only an instrument of work, and it 
was the work they did that mattered. His own view 
was, therefore, that electrical generationg and distribu- 
tion must be a national, and not a local, responsibility 
operating under some form of national public authority 
which should, nevertheless, be a _ thorough-going 
business concern. 

The President, in reply, deplored the recent request 
of the Government to local authorities to curtail 
expenditure. Now was the time to prepare for bigger 
loads, as materials were cheap. The enormous expendi- 
ture on the grid could only be justified by a large 
increment in the use of electricity. 

At the annual general meeting, which was held on 
| Friday, June 16, Mr. P. J. Robinson, chief electrical 
|engineer, Liverpool, and Mr. E. E. Hoadley, chief 
electrical engineer, Maidstone, were elected president 
and vice-president, respectively, for 1933-1934. 
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4-6-2-TYPE FOUR-CYLINDER COM- 
POUND EXPRESS LOCOMOTIVES 
FOR THE GERMAN STATE RAIL- 
WAYS. 


Ir is well known. that the German State Railways 
| have been experimenting in recent years with various 
| special types of locomotives, several of which have 
been described at one time and another in these columns. 
Such special locomotives have included turbine and 
| high-pressure machines, Diesel locomotives, &c., in 
|addition to which the Administration produced 
standard steam types which brought about very 
appreciable economies in fuel and upkeep. It has 
recently been considered desirable to attempt to carry 
the matter further, and to ascertain what additional 
economy is to be derived from the ordinary type of 
| steam locomotive by the use of higher temperatures and 

pressures. 

The German State Railways have already had 
experience with a boiler pressure of 22 atmospheres 
(323-4 lb. per square inch) and it was decided to construct 
two machines with boilers pressed up to 25 atmospheres 
(367-5 lb. per square inch), employing for the purpose 
alloy steels of high heat-resisting qualities. Such 
materials have now been employed for the first time 
on these railways, in the construction of two 4-6-2 
type four-cylinder compound locomotives of the 
04 class of the State Railways. These engines, shown 

in the illustration annexed, are designed for express 
work and have been constructed by Messrs. Fried. 
Krupp A.-G., of Essen. Under the circumstances the 
chief interest centres in the boilers. In one case the 
plates and stays were made of a chromium-molybdenum 
steel, and in the other of a copper-manganese steel. 
The physical characteristics of the two are much the 
same, as shown by the figures below, but whereas 
the chromium-molybdenum steel is more expensive, the 








50 


opper-manganese alloy is little more so than the quality 


of the material usually employed in such boiler work. 
Chromium Copper 
Molybdenum Manganese 
Steel Steel 
Pensile strength 52 kg. persq. mm 52 kg. per 
33 tons per sq. mm 
aq. im.) 33 tons per 
sq. m.) 
Yield point at 225° ¢ 36kg. persq.mm. 29 kg. per 
(22-9 tons per sq. mm 
aq. in.) (18-4 tons 
per *q. in 
Elongation at 20° ( 20 per cent 22 per 
cent 


The fireboxes in both cases are of Krupp's Izett I} 


teel, which is specially resistant to ageing, the stay 
bolts, as stated, in each case being of the same material 
ss the boiler plates. With a view to determining 


the best superheater proportions, the two boilers are | 


fitted with superheaters of different dimensions. 


elements of large size and 6,800 mm. (22 ft. 4 in.) long, 
whereas in the other boiler a standard type super- 
heater is employed with elements 5,800 mm. (19 ft.) 
long. In other respects the locomotives are identical. 

The high-pressure cylinders (13 in. 26 in.) are of 
cast steel with cast-iron liners. Between the frames they 
drive on to the leading coupled axle. The low-pressure 
(204 in 26 in.) are of cast iron, and drive on to the 
middle coupled axle. The right-hand high-pressure 
crank is opposite the right-hand low-pressure crank ; 
the left-hand cranks are arranged in like manner. Steam 
distribution for the high-pressure cylinders is by piston 
valves of the standard German State Railways pattern ; 
for the low-pressure cylinders double-ported piston 
valves are employed, with outside admission. These 
valves are driven direct by Heusinger valve gear, the 
being taken from this 
One gear in the cab controls 
both high- and low-pressure valves. The maximum 
cut-off both forward and reverse, is about 
80 per cent. By-pass valves are fitted to both high- 
and low-pressure cylinders, operated by compressed 
air from the cab 

With boiler tubes 6-8 m. (22 ft. 4 in.) long, the tube 
heating surface is 186-8 sq. m. (2,011 sq. ft.). The fire- 
215-28 sq. ft.), and the 
grate area 4-1 sq.m. (44-1 sq. ft.). The engine, which 
has a wheel base of 12 m. (39 ft. 44 in.), weighs, light, 
100-7 tons (metric), and 109-5 tons in working order. 

The coupled wheels are 2 m. (6 ft. 6} in.) in diameter 
rhe tender has a capacity of 32 cub. m. (7,043 gallons) 
and will take 10 tons of coal. The wheel base of the 
tender is 5-7 m. (18 ft. 84 in.). 
Che locomotives have been subjected to a number of 
trials, and a saving of steam of 20 per cent. 
compared with the standard four-cylinder compounds 


motion 
year by rocking shafts. 


high-pressure valve 


possible 


box heating surface is 20 sq.m. 


show 


The | 


chromium-molybdenum steel boiler has superheater | 


of similar size. Continuous runs at 120 km. per hour | 


(74-56 miles per hour) were made for the first time in 
Germany. 


A CONTRIBUTION TO THE 
STUDY OF THE PROPERTIES OF 
AUSTENITIC STEELS.* 

By L. B. Prem, D.Se., A.R.S.M., and D. G. Jones, M.Se 


['He extraordinarily high general corrosion-resistance 
of the nickel-chromium austenitic steels renders them 
suitable for many industrial applications, but the 
development of their use in certain fields has been 
hampered owing to the rapid rate of work-hardening, 
the high annealing temperature necessary for softening, 
and the liability to intercrystalline corrosion in certain 
conditions of heat treatment, which are characteristics 
of certain grades of austenitic steel. In the laboratory 
of the Research and Development Department of the 


Mond Nickel Company, Limited, experimental work in | 


connection with nickel-chromium austenitic steels has 
been carried out over a period of some years, and, in 
spite of the large amount of information which has 
already been published, it was thought that an account 
of this work might prove acceptable to members of the 
[ron and Steel Institute. The research was undertaken 


in order to throw further light on the relationship | 


between the composition, rate of work-hardening, 
annealing temperature, and susceptibility to inter- 
erystalline corrosion with special reference to the réle 


of nickel. 


| they 


The results to be reported were obtained on 18-]b. | 


heats of laboratory manufacture, but many of the con- 
clusions drawn have been checked by studies of allovs 
of commercial manufacture. The steels employed were 


tew were included with a higher percentage of chromium. 
The nickel contents of the steels varied from 8 per cent. 


mainly of the 18 per cent. chromium type, although a | hardness determinations 
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cent. to 0-20 per cent. Most of the steels, however, | 
had a carbon content near 0-1 per cent., this figure | 
representing about the level of good present-day com- | 
mercial practice. Experiments have been carried out 
on steels containing a number of additional elements, 
and results are included in this paper for steels con- | 
taining titanium and silicon, both of which are com- | 
monly added to austenitic steel to give increased resist- 
ance to intercrystalline corrosion. Results are also | 
included for a number of steels containing molybdenum. 

A complete list of the materials employed in this 
investigation and their analyses are given in Table I. 


Taste I.— Analysis of Alloys. 
Mark Ni Cr ( Mn Si Mo, Ti. 
| 
per cent.) per cent.) per cent.| per cent per cent.| per cent | 
1 8-17 18-59 0-004 0-31 0-44 
2 11-04 18 -66 0-083 0-27 0-40 | 
$ 14°81 17-78 0-097 0-20 0-46 | 
4 8-77 18-86 0-087 0-28 0-77 | 
5 8-14 18-81 0-044 0-27 0-30 
th 7:04 18-79 0-184 0-36 0-36 
? 14-86 0-05 0-25 0-44 
2 14-91 0°15 0-50 0-51 
9 15-15 0-198 0-30 0-30 = 
10 7-81 0-094 0-26 0-34 | Mo3-86 
11 11-42 0-076 0-38 0-35 Mo 5-25 
12 14°95 0-106 0-20 0-47 Mo 3-89 
13 8-18 0-075 0-38 0-76 | Ti 0-67 
14 15-35 0-110 0-38 0-63 Ti 0-77] 
15 9-30 0-025 0-34 0-41 
16 »-O7 0-033 0-39 2-16 - 
17 8-65 0-017 0-40 2-36 i 
18 15-02 0-094 0-44 2-25 | 





taking advantage of the effect of an increased nickel 
content in lowering the softening temperature. With 
a nickel content of 15 per cent., the soft state can be 
obtained by annealing at temperatures of the order of 
750 deg. C., and the material then has an extremely 
fine grain-size. Newell and others have shown that the 
resistance to intercrystalline corrosion is greater when 
the grain size is finer, and, while this applies so far as is 
at present known to austenitic steels of all compositions, 
low-nickel alloys, such, for example, as 18/8 steel, 
are not sufficiently soft when in the finely crystalline 
condition to render cold-working operations easy. 
When the temperature employed for softening is 
low the amount of carbide dissolved during the opera- 
tion is small, and if it be the precipitation of carbides 
at the grain boundaries which is the primary cause of 
intercrystalline corrosion, not only is there a greater 
boundary area available for the precipitate when a 
low softening temperature is employed, but also the 
amount of carbon in supersaturated solution, and, 
therefore, capable of being precipitated by subsequent 
low-temperature heat treatment, reduced. For 
comparative purposes, parallel experiments were 
carried out on austenitic steels of low carbon content 
containing titanium and molybdenum, and with an 
increased chromium content combined with a sub- 
stantial silicon addition. Various types of test were 


18 


}undertaken, including microscopic examination, and 


sonority and electrical resistivity tests. 

Two types of specimens were employed: (1) Pieces 
were sheared from the cold-rolled 12-gauge strip, 
annealed at various temperatures, and then reheated ; 


|(2) pieces of 12-gauge strip were annealed at various 


The alloys were prepared in the laboratory in an 18-Ib. | 
high-frequency furnace and cast into the form of ingots 
2in square. The ingots were forged to slabs } in. thick | 
and 4 in. wide, and the slabs were then hot-rolled to | 
f in. thick. The hot-rolled strips were pickled and | 
cold-rolled to 0-208 in. thick, annealed, pickled, and 
cold-rolled to 12 gauge (0-104 in.), a reduction in thick- | 
Pieces cut from the cold-rolled | 
12-gauge strip were annealed. In many cases two | 
annealing temperatures were selected, one to give 
complete softening and the other the minimum to make | 
subsequent severe cold-rolling commercially practicable. 
The annealed strips were pickled and then cold-rolled 
in stages from 0-104 in. to 0-052 in. thick, pieces being 
reserved after each 5 per cent. reduction in thickness. 
After reductions of 10, 25 and 50 per cent., larger pieces 
were reserved for annealing experiments. 

The samples reserved during the cold-rolling opera- 
tions had a good surface finish, and hardness determina- 
tions were made without further treatment. The} 
Vickers machine was employed, using a 1l-mm. ball | 
applied under a load of 30 kg. for 30 seconds. On each 
specimen some half-a-dozen indentations were made, 
and the Brinell hardness numbers given in this paper | 
are average values. | 

During the progress of the cold-rolling experiments, 
a large piece of each strip was reserved after total | 
reductions in thickness of 10, 25, and 50 per cent. | 
These samples were used for annealing experiments. | 
It is, of course, well known that the softening tempera- | 
ture of cold-worked metals and alloys varies in accord- | 
ance with the degree of cold-work previously applied, | 
the softening temperature being lower when the degree | 
of cold-working has been more In pressing, | 
and a number of other cold-working operations, the | 
articles are cold-worked to different degrees in different 
places, and it is not sufficient therefore, to know only | 
the softening temperature for one degree of cold-work. | 
In addition to taking into account three different 
degrees of cold-working, the effect of the previous | 
history of the metal was also studied, and where | 
materials could be softened conveniently at two widely | 
different temperatures, samples so treated and subse- | 
quently cold-rolled were included in the annealing | 
experiments. 

The annealing operations were carried out on small | 
pieces cut from the cold-rolled sheets and packed | 
together with a thermocouple in a heavy-walled copper 
or iron vessel which served to reduce temperature | 
variations. Except in a few cases, all the peonamnnel, 

| 
| 


ness of 50 per cent. 





severe. 


were annealed together at each of the given tempera- 
tures. Annealing treatments were given at tempera- 
tures ranging from 550 deg. to 1,150 deg. C. by 100 deg. 
steps, the specimens being held at the annealing 
temperature for half-an-hour, at the end of which time | 
were quenched rapidly in cold water. After | 
the annealing operations, one face of each specimen | 
was ground and polished, care being taken to avoid as | 
far as possible the work-hardening of the surface layer. 
As in the case of the cold-rolled specimens, Brinell | 
were made on the Vickers 
machine, using a I-mm. ball under a load of 30 kg. 


| applied for 30 seconds. | 


to 29 per cent., and the carbon contents from 0-03 per 


* Paper read before the Iron and Steel Institute, on 


Friday, May 1933 Abridged 


Intercrystalline Corrosion. This section of the}! 
investigation was undertaken in the first place in order | 
to find whether an increased resistance to intercrystalline | 


corrosion could be obtained in soft austenitic steel by | 


| minutes at 650 deg. C. 


temperatures and then oxy-acetylene-welded together 
in pairs. From these welded specimens, tensile test- 
pieces were prepared, each with the weld in the centre 
of the parallel portion and at right angles to the axis. 
The most illuminating results were obtained by 
electrical resistivity tests carried out on heat-treated 
strips in a manner similar to that described by Ruther- 
ford and Aborn.* The specimens employed for these 
tests were 6 in. long, } in. wide, and ,\,; in. thick, 
sheared from cold-rolled strips. Two types of heat 
treatment were employed: (1) Softening by annealing 
for | hour at temperatures in the range 750 deg. to 
1,350 deg. C., followed by quenching in water and 
reheating for 2 hours at 650 deg. C.; (2) softening by 


| annealing for 5 min. at 1,250 deg. C., and 1,350 deg. C., 


followed by quenching in water and reheating for five 
The choice of 650 deg. C. for 
the short-time reheating operations is open to the 
objection that this temperature may not have been the 
most effective for all compositions, but in the case of 
the reheating operations prolonged for two hours, it is 
not considered that wrong conclusions are likely to be 
reached owing to the reheating operations having been 
carried out at only one temperature. 

The surfaces of the heat-treated specimens were 
prepared by fine grinding, and electrical resistivity 
measurements were made by means of a Kelvin double 
bridge on a 4-in. gauge length. The specimens were 
then boiled in acid copper sulphate solution containing 
98 grammes of concentrated sulphuric acid and 111 
grammes of copper sulphate per litre. The electrical 
resistivity was measured at first at intervals of a few 
hours, and later daily or at less frequent intervals. 
Intercrystalline corrosion resulted in a decrease in the 
effective cross-sectional area and a corresponding 
increase in the electrical resistivity. When precautions 
were taken to remove any deposited copper before 
making the electrical resistivity measurements, this 
test was found very satisfactory. Increases of 1 per 
cent. or 2 per cent. in electrical resistivity might occur 
as a result of general corrosion or as a result of experi- 
mental error. Increases such as 10 per cent. repre- 
sented appreciable attack. Increases of the order of 
100 per cent. indicated intercrystalline penetration 


| about half-way through the specimens, and still larger 


electrical resistance increments were in general soon 
followed by disintegration. 

The figures obtained demonstrate clearly the very 
pronounced effect of the prior annealing temperature 
on the susceptibility to intercrystalline corrosion, and 
with few exceptions the rate of attack was more rapid 
when higher annealing temperatures were employed. 
The 18/8 and 18/15 steels containing 0-1 per cent. of 
carbon, when annealed at temperatures of 950 deg. C. 
or over, were attacked very rapidly, but the 18/15 
steel containing 0-1 per cent. of carbon annealed at 
750 deg. C., which treatment it has already been 
shown converts this steel to the soft condition, was 
completely immune, even after 56 days’ treatment in 
boiling acid copper sulphate solution. The 18/8 and 
18/15 steels, containing about 0-2 per cent. of carbon, 
disintegrated rapidly, but those containing about 
0-05 per cent. of carbon offered a high resistance. The 
18,8 steel, which contained 0-04 per cent. of carbon, 

* Trane. Amer. Inst. Min. and Met. Eng., Iron and Steel. 
Div., vol. ¢, page 293 (1932). 
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increased in resistance by 7 per cent. only after boiling 
for 56 days, both when annealed at 950 deg. C. and 
when annealed at 1,150 deg. C. The 18/15 steel, 
which contained 0-05 per cent. of carbon, was immune 
when annealed at 750 deg. C., but when annealed at 
950 deg. C. was appreciably attacked after seven days, 
and severely attacked after 56 days. ‘ 

The steels containing titanium, when annealed at the 
lower temperatures, were completely immune from 
intercrystalline corrosion, this result being in con- 
formity with previously published work; but those 
annealed at 1,250 deg. C. and 1,350 deg. C. were 
severely attacked after a prolonged boiling. The 22/9 
steel containing silicon offered a high resistance to 
intercrystalline corrosion, and after boiling in acid 
copper sulphate for seven days, appreciable attack 
had occurred only in the specimens annealed at 1,250 
deg. C. and 1,350 deg. C. Prolonged boiling resulted 
in a more substantial attack in the specimens annealed 
at 950 deg. C. or at 1,350 deg. C. than in those annealed 
at intermediate temperatures. The 18/8 steel contain- 
ing 4 per cent. of molybdenum annealed at tempera- 
tures from 950 deg. C. to 1,150 deg. C. was unattacked 
after boiling for seven days, but samples annealed at 
1,250 deg. C. and 1,350 deg. C. were appreciably 
corroded. After boiling for 35 days, specimens 
annealed at 1,050 deg. C. and 1,150 deg. C. were only 
very slightly affected. 

Corrosion tests were carried out on a series of welded 
specimens to throw further light on the relationship 





Steel 1 
Nos. 


Fig. 14. Trensite Trest-Pieces PREPARED FROM 


WELDED SHEET. OBLIQUE ILLUMINATION. 


between the effects of furnace heat treatment and the 


effects of heat treatment incidental to the welding | 


operation. Pieces, 4 in. by 3} in., were cut from 
12-gauge cold-rolled strip, and pairs of similar speci- 
mens were annealed, and then oxy-acetylene-welded 
to produce specimens 4 in. by 7 in. From the welded 
specimens, test-pieces were prepared 7 in. long and | in. 
wide, with a parallel portion 2 in. long, 1 in. wide, and 
3; in. thick, the weld being in the centre of the parallel 
portion and at right angles to the axis of the test-piece. 
The test-pieces were boiled in acid copper sulphate, 
electrical resistivity measurements being made from 


time to time in order to provide a guide to the extent | 


of the intercrystalline corrosion, and so to determine 
suitable boiling periods before making the tensile tests. 
Naturally, in these specimens, which were likely to 
suffer from intercrystalline corrosion only along two 
narrow bands parallel with the weld, the electrical 
resistance changes were very small compared with those 
obtained on strips uniformly heat-treated ; nevertheless, 
the changes were sufficient to indicate the extent of 
the corrosion. 

An increase in the electrical resistivity of some 
5U per cent. indicated that the corrosion had proceeded 
practically to the centre along two bands parallel with 
the weld, while an increase in the electrical resistance 
of as little as 5 per cent. indicated that the attack 
was severe. Of the seventeen specimens dealt with, 
seven were severely attacked after boiling in acid 
copper sulphate for periods of from 3 to 15 days, and 
of the remaining ten, which were boiled for the full 
period of 56 days, two showed signs of attack at 
the end of the boiling operation. The eight specimens 
which were wholly immune from weld decay consisted 
of 18/8 and 18/15 steels of very low carbon contents, 
the 18/15 steel containing titanium, the high-chromium 
teel containing silicon, and the 18/15 steel containing 
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0-1 per cent. of carbon, which was softened at a low 
temperature before the welding operation. 

Fig. 14 represents a group of test-pieces after break- 
ing. The specimens illustrated were selected to show 
differing types of fracture. The left-hand specimen 
consisted of 18/8 steel containing 0-1 per cent. of 
carbon, which was boiled for 18 days in acid copper 
sulphate and which broke in the weld-decay zone at a 
stress of 6 tons per square inch. The second specimen 
consisted of 18/12 steel containing 0-1 per cent. of 
carbon and 5 per cent. of molybdenum ; it was boiled 
for 56 days, and broke at a stress of 48 tons per square 
inch in the weld-decay zone, but exhibited no signs 
of weld decay. The third specimen, consisting of 
22/15 steel containing 0-1 per cent. of carbon and 2 per 
cent. of silicon, was boiled for 56 days, and fractured 
in the weld at 39-5 tons per square inch.. It may be 
observed, however, that severe cracking occurred 

| in the weld-decay zones, but, nevertheless, the specimen 
offered a high resistance to intercrystalline corrosion. 
The fourth specimen, an 18/8 steel containing 0-04 per 
cent. of carbon, was boiled for 56 days, and fracture 
occurred in the weld at 37-5 tons per square inch, 
no indications of weld decay developing. The fifth 
specimen, of 18/15 steel containing 0-1 per cent. of 
carbon and 0-7 per cent. of titanium, was boiled for 
56 days, and fracture occurred in the weld at 23-2 tons 
per square inch, no signs of weld decay being apparent. 

The five specimens referred to above were all annealed 

at 1,150 deg. C. prior to the welding operation, but the 





First weld, horizontal Second weld, vertical. 
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remaining specimen illustrated on the right- 
hand side of Fig. 14 consisted of 18/15 steel 
containing 0-1 percent. of carbon, which was 
annealed at 750 deg. C. before welding. 
| After boiling for 56 days, fracture occurred in the weld 
at 12-2 tons per square inch, and no signs of weld 
decay developed. In the fifth and sixth specimens the 
welds were defective, and this accounts for the low 
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TasLe IV.—Tensile Tests on Welded Specimens. 











| | Max 
| Anneal- | Boiling Streas. — ‘ 
| Mark "8 | ‘Time. Tons Position of 
ie , Temp. | pavs co Fracture. 
deg. C. — . or 
| Sq. in. 
| | 
1 950 56 | In weld. 
1,150 | 18 Weld-decay zone. 
2 950 | 56 | In weld. 
} 1,150 | 12 Weld-decay zone. 
3 | 750 | 56 |} In weld. 
950 56 In weld. 
5 950 56* In weld. 
1,150 | 56 | In weld 
6 950 | 21 | Weld-decay zone. 
} 1,150 9 | Weld-decay zone. 
7 750 =| 56 ‘8 | In weld. 
950 56 “8 | In weld. 
11 1.150 | 56—CiS 0 Weld-decay zone. 
14 1,150 56 2 In weld. 
17 950 | 56 } 7 | In weld. 
1,150 | 56 45-0 | In weld. 
150 | 56 30-5 | In weld. 


18 1 


tensile strengths of these two specimens. The stresses 
applied to cause fracture were, however, sufficiently 

| high to make weld decay manifest had intercrystalline 
corrosion occurred to an important degree. The results 
of the tensile tests on welded specimens are summarised 

|in Table IV, in which information is given regarding 
the composition, boiling period, tensile strength, and 
position of fracture. 
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and steel with an increased nickel content suitably 
heat-treated, can be welded and subjected without 
heat treatment to severely corrosive conditions for 
long periods without intercrystalline corrosion occurr- 
ing, the situation is unfortunately not so satisfactory 
as at first sight might appear. In many applications, 
intersecting welds are necessary, and the heat treatment 
incidental to the welding operation results in certain 
areas near intersecting welds being heated first for a 
short time at a very high temperature (up to the 
melting point) during the first run followed by temper- 
ing in the region of 650 deg. C. during the second 
welding operation. 

Fig. 15 shows the types of attack which may be 
expected when stainless steel with intersecting welds 
is subjected to severely corrosive conditions. The 
welds were ground down, and the specimens were 
polished, after which they were boiled for 6 days 
in acid copper sulphate solution. In one of the speci- 
mens intercrystalline corrosion resulted in weakness 
which permitted four holes to be scraped right through 
the 12-gauge sheet, the holes being situated at the 
points where in the first run the steel was heated to a 
very high temperature—near the melting point—and 
in the second run to a temperature of about 650 deg. C. 
In the second specimen, which had a lower resistance, 
intercrystalline corrosion occurred along bands parallel 
with both welds, resulting in the roughened appearance 
visible in the photograph. 

It is clear, therefore, that laboratory experiments 
on intercrystalline corrosion-resistance, intended to 
throw light on welding problems, must not be confined 
to specimens annealed at temperatures of the order 
of 1,150 deg. C. followed by tempering operations in 
the region of 650 deg. C., nor to specimens prepared 
by a simple welding operation, but must include a 
study of samples annealed at very high temperatures 
followed by tempering, or, alternatively, a study of 
specimens with intersecting or complex welds. In 
this connection an account of some additional experi- 
mental work on specimens annealed at 1,250 deg. 
and 1,350 deg. C. will be given. 

Bearing in mind the very brief times for which 
austenitic steels during welding operations are likely 
to be heated to very high temperatures and subse 
quently reheated in the region of 650 deg. C., a series of 


|intercrystalline corrosion tests was carried out on 


specimens, 6 in. by } in. by 0-104 in., annealed for 
5 minutes at 1,250 deg. C. and 1,350 deg. C., followed 
by reheating at 650 deg. C. for 5 minutes. The 18/8 
steel containing 0-09 per cent. of carbon and given a 
short-time heat treatment at 1,250 deg. C. was only 
mildly attacked after boiling for 14 days, while inter- 
crystalline corrosion had penetrated only about half- 
way through the sheet after 35 days. The 1,350 deg. C. 
specimen, although offering a high resistance in the 
early stages, corroded very rapidly during the final 
7 days. The 18/15 steel containing 0-1 per cent. of 
carbon disintegrated after 7 days’ boiling. The 18/8 
steel containing titanium and given a_ short-time 
treatment at 1,250 deg. C. was substantially unattacked 
after 35 days’ boiling, while in the specimen annealed 
at 1,350 deg. C. intercrystalline penetration had occurred 
only to the depth of about 20 per cent. of the thickness 
in 35 days. The 18/15 steel containing titanium was 
completely free from intercrystalline corrosion after 
boiling for 35 days. The 22/9 steel containing silicon 
was only mildly attacked after 35 days, but the 22/15 
steel containing silicon and annealed at 1,250 deg. C. 
suffered severe intercrystalline corrosion. The most 
remarkable feature of the tests was the complete 
immunity from intercrystalline corrosion exhibited by 
the three molybdenum steels (Marks 10, 11 and 12, 
Table I). 

Discussion of Results: Work-Hardening.—Experi- 
ments on 18 per cent. chromium steels varying in 
nickel content from 8 per cent. to 29 per cent., demon- 
strated the pronounced decrease in the work-hardening 
rate which followed an increase in the nickel content 
from 8 per cent. to 12 per cent. After cold-rolling 
to a reduction in thickness of 50 per cent., 18/8 steel 
had a Brinell hardness of 467, whereas equally cold 
worked 18/12 steel had a hardness of only 364. A 
further decrease in the work-hardening rate is obtained 
by raising the nickel content to 15 per cent., and an 
advantage is to be obtained from still greater nicke! 
additions, but the reduction in the work-hardening 
rate resulting from an increase from 15 per cent. to 


| 29 per cent. of nickel is not equal to that obtained by 


the initial increase from 8 per cent. to 15 per cent. 
The softening effect of the initial increase in the nickel 
content from 8 per cent. to 15 per cent. is due to the 
higher-nickel austenite being stable in spite of cold- 
working, but the effect of further nickel additions must 
be attributed to some other cause. 

The pronounced difference between the effect of 
carbon on 18/8 and on 18/15 steels has been confirmed. 
In 18/8 steel an increase in the carbon content from 


Although these results show that steels containing | 0-04 per cent. to 0-1 per cent. greatly increased the 


suitable quantities of titanium, molybdenum or silicon, | work-hardening rate. 


After a reduction in thickness 
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of 50 per cent. by cold-rolling the Brinell hardness 
of the 0-04 per cent. alloy was 410, while after an equal 
degree of cold-work the hardness of the 0-1 per cent. 
carbon alloy was 465. A further increase in the carbon 
content from 0-1 per cent. to 0-2 per cent. resulted in a 
decrease in the work-hardening rate, the 0-2 per cent. 
carbon alloy having a hardness of 445 after cold-rolling 
to a 50 per cent. reduction in thickness. In 18/15 
alloys variations in the carbon content had a much 
less pronounced effect. 

Molybdenum additions to 18/8 steel resulted in an 
increase in the hardness of the annealed material but in a 
decrease in the rate of work-hardening. In 18/15 steels 
molybdenum resulted in a small increase in the initial 
hardness, but was without effect on the rate of work 
Titanium had an effect similar to that 
of molybdenum, raising the initial hardness and 
decreasing the work-hardening rate of 18/8 steel, but 
this element had little effect on 18 15 steel. The effect 
containing 22 per cent. 


hardening 


of silicon was studied in steels 
of chromium when added to 22 9 steel it raised the 
initial hardness and decreased the work-hardening rate. 
In 22 per 
of nickel, the addition of 2 per cent. of silicon resulted in 
changes in hardness. An increase 
in the chromium content from I8 per cent. to 22 per cent 
in steel containing about 8 per cent. of nickel, raised 
annealed condition, but decreased 


cent. chromium steel containing 15 per cent. 


no appreciable 


the hardness in the 
the work-hardening rate 

innealing.—Detorminations of the softening tem 
of cold-rolled strip showed that the soften 
ing temperature was not affected by the degree 
of cold-work to an extent rendering this factor of 
practical importance, and that, with few exceptions, 
softening occurred gradually with increasing annealing 
no sudden hardness fall occurring as is 
usual in other alloys. The exceptions referred to were 
IN per cent. chromium steels containing 15 per cent 
of nickel, which, unless the carbon contents were high, 
softened to a very pronounced extent on annealing at 
725 deg. to 750 deg. C. Carbon had a marked effect in 
softening temperature of all compositions, 


perature 


temperature q 


raising the 
es pec ially 
hardness in the 
to the extent 


per cent Carbon also increased the 


fully softened condition, although only 
cent fhe annealing temperature 
the cold-working operations was found in some cases 
effect on the temperature | 


It has been shown | welding 


Failures due to intercry stalline corrosion are unlikely 
to occur in austenitic-steel structures which are properly 
heat-treated, as, for example, when a welded vessel is 
given a final high-temperature anneal and is rapidly 
cooled. Difficulties should not be encountered in 
avoiding intercrystalline corrosion in unwelded parts 
which are subjected in service to heating in the range 
550 deg. C. to 750 deg. C., since by suitable combina- 
tions of composition and heat treatment immunity is 
readily obtainable. Failure, however, is a possibility 


empl rved before 


| 


to have an important 
required for subsequent softening 
before that the softening temperature of cold-worked 
increasing grain size, and in 
little doubt that the same 


metal increases with 


austenitic steel there is 
effect comes into play 

Variations in the nickel content had a marked effect 
on the softening temperature; with increasing nickel 
the softening temperature fell Additions of molyb- 
denum and titanium to 18/8 and 18 15 steels raised the | 
softening temperature and increased the hardness in 
the fully softened condition. The Brinell hardness of 
fully annealed 18.8 steel containing 0-1 per cent. of 
carbon was raised from 165 to 207 by the addition of 
4 per cent. of molybdenum, while by an equal molyb- 
denum addition the hardness of fully softened 18/15 
steel was raised from 145 to 157 

The addition of 2 per cent. of silicon 
softening temperature and also the hardness in the 
fully softened condition, a minimum hardness of about 
225 Brinell having been obtained in a 22/9 alloy con- 
taining 0-1 per cent. of carbon, and of 165 Brinell in a 
22/15 allov of the same carbon content. In the case 
of 22 per cent. chromium containing about 
% per cent. of nickel, the addition of 2 per cent. of 
silicon resulted in secondary hardening when cold- 
rolled specimens were annealed at 750 deg. C. In} 
alloys of this type and where the last heat treatment 
consisted of quenching from a high temperature, two 
constituents are present, namely, austenite and é-iron. 
On tempering at 750 deg. C. the structural and magnetic 
changes indicate that the ferrite decomposes into 
carbide and austenite, a non-magnetic condition being 
produced, but the rate at which the decomposition 
occurs is much greater in cold-worked metal 
than in annealed metal. | 

If the secondary hardening in the 22/9 alloy con- | 
taining silicon be due to the decomposition of ferrite, 
it may be inquired why a similar effect was not observed | 
in other alloys, such as 18/8 steel containing titanium 
or molybdenum, which consist likewise of austenite 
and ferrite when quenched from high temperatures. 
Magnetic tests demonstrated that in cold-rolled 18/8 
steel containing 4 per cent. of molybdenum the break- 
down of the ferrite did not occur until heat treatment | 
at a temperature of 850 deg. C. had been applied. At | 
this temperature softening due to recrystallisation is | 
probably sufficiently rapid to neutralise the hardening | 
effect of the phase change, with the result that no | 
peak occurs on the softening curve. 
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Intercrystalline Corrosion. 


shown in the 


The experimental work | strips in the stuffing box. 
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| temperature. The higher the temperature at which 
| austenitic steel is annealed the greater is the suscepti- 
| bility to intercrystalline corrosion, always provided 
|that the annealing is followed by reheating in the 
range 550 deg. C. to 750 deg. C. 
increased annealing temperature is probably twofold— 
first, a decreased crystal boundary area due to the 
greater grain size, and secondly, an increase in the 
quantity of carbon taken into solution, and therefore 
capable of precipitation at the crystal boundaries. 
The indications are that by the application of suitable 


| 


heat treatment after cold-working almost any austenitic | 


steel might be heated in the region of 650 deg. C. 
without loss of inter« rystalline corrosion resistance. 
The necessary heat treatment consists of annealing 
at a low temperature, such that little or no carbon is 
dissolved or left in solution and that as a result of 
recrystallisation fine crystals are produced, the boun- 
daries of which do not coincide with the deposited 
carbide films 

Ir 


softening 


however, the 
necessary to make subsequent 
forming operations practicable is only obtainable by 
annealing at high which result in a 
coarse grain size and in the solution of carbides. Low- 
temperature softening is possible only in high-nickel 
alloys; thus, in 18 per cent. chromium steel containing 
15 per cent. of nickel and 0-1 per cent. of carbon, 
satisfactory softening can be obtained at a tempera- 
after which treatment 
| reheating at lower temperatures does not render the 
| alloy susceptible to intercrystalline corrosion. Micro- 
| scopical examination of heat-treated specimens showed 
that the addition of elements such as titanium, 
| alphdenum and silicon reduced the grain growth, 
| and it is considered that this function accounts, at 
jleast in part, for the decreased susceptibility to 
intercrystalline corrosion obtained with the aid of 
these elements. 

| In applying the experimental results described in 
this paper to practical problems it is important to 
bear in mind, first, that boiling in acid copper sulphate 


steels, 


many types of austenitic 


which is 


temperatures 


ture as low as 750 deg. C., 


when present in quantities exceeding 0-1 | for periods such as 56 days is much more severe with 
| 


respect to intercrystalline corrosion than any condition 


. | likely to be encountered in practice, and, secondly, 
of about 25 Brinell units for an increase of 0-1 per | shag 


heat treatment in the region of 650 deg. C. 
| for two hours is likely to have effects much more 
pronounced than those resulting from the brief heat- 
temperature which accom panies 


ing in this range 


The effect of an| 


| hand lever. 


where welding operations, not followed by the heat | 


treatment of the completed article, involve in certain 
areas heating to very high temperatures followed by 
reheating in the region of 650 deg. C., a type of heat 
treatment almost inevitable when welds intersect. 
Further research is necessary on the susceptibility to 
intercrystalline corrosion of austenitic steels annealed 
for brief periods at temperatures up to the melting 
point, followed by brief reheating in the temperature 
range 550 deg. C. to 750 deg. C 

In conclusion, reference must be made to the resis- 
tance of austenitic steels to general corrosion. Changes 
which lead to improved resistance to intercrystalline 
corrosion involve in certain cases some loss of general 
corrosion-resistance. Thus, the introduction of elements 


forming ferrite lowers the general corrosion-resistance. | 


However, the resistance is normally so high that some 
decrease could in many applications be tolerated, 
and, further, there are clear indications that complete 
freedom from intercrystalline corrosion in service may 
be obtained in wholly austenitic alloys. 


PNEUMATIC POWER HAMMER. 


A new design of pneumatic power hammer with a 
self-contained crank-operated compressor driven by an 
electric motor has recently been developed by Messrs. 
B. and S. Massey, Limited, Openshaw, Manchester. 
The hammer is of the firm’s “clear space’ ram type, 
and one of the smaller sizes, viz., a 5-cwt. hammer, is 
accompanying illustration. In the 
new design the claw-ended piston rod has been aban- 
doned and the ram which replaces it is a hollow steel 
forging with the piston integral with it. It is heat- 
treated, machined all over and ground on the working 
surfaces. It is formed with flats across one diameter 
and is kept from rotating by corresponding adjustable 
The ram in this size of 
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steel with planed and hardened faces, that of the 
ram measuring 8 in. by 7in. A notable feature in the 
anvil block, which is separate from the base plate, is 
that it is octagonal in cross section. The pallett can 
therefore be set with the long axis coincident with the 
longitudinal centre line of the machine, at an angle of 
45 deg. to that centre line, or at right angles to it, so 
that the most convenient position for working can be 
chosen. The stuffing box bolting can be rotated to 
suit the position of the anvil block. The maximum 
stroke of the ram is 21 in., and the anvil pallett face 
is 24 in. above the floor. The distance between the 
ram centre and the column front is 18 in. 

The baseplate is raised at the rear to form a seating 
for the column, the joint between the two being on 
the centre line of the crankshaft bearings. The 
crankshaft carries a heavy driving flywheel with a 
balance weight, and having machine-cut teeth on the 
periphery, meshing with the pinion on the motor shaft 
The motor has a continuous rating of 22 h.p., but is 
capable of withstanding overloads of 50 per cent. for 
half an hour and 100 per cent. momentarily. — Its 
maximum speed is 1,200 r.pm. The compressor 
eylinder and ram cylinder are embodied in the column 
and are of hard close-grained cast iron. 

The control of the hammer, though still of the 
Massey single-blow type. has been re-modelled, the 
new valve and gear giving a still greater precision of 
control over both single and automatic blows. The 

















nature of the blow is determined by the position of the 
When the lever is at the top of the quad- 
rant the ram is held in its top position, and when it is 
moved down to an adjustable stop, it may be held 
on to the work, gripping the latter as if in a vice. 
| Movement of the lever between these two positions 
gives single blows, the length and force of which 
depend on the degree of movement. If the stop is 
dropped the hand lever, on being moved down, puts 
the hammer in the “ not-working ” position. A further 
downward movement of the lever starts the ram 
| making automatic blows, these increasing in force and 
length as the lever is depressed. By means of another 
stop the control can be limited to give automatic 
blows only, conversely, the single blows can be struck 
at any instant, without first lowering the ram on to the 
work and with any desired interval between the blows. 
As a separate movement of the lever is required for 
each single blow, there is no risk of the accidental 
delivery of a second blow. The hammers up to and 
including the 7-cwt. size are provided with a foot lever 
in addition to the hand lever. 

The 5-cwt. hammer will work a mild steel bar 6 in. 
square effectively, and will give automatic blows at 
the rate of 140 per minute, the crankshaft being geared 
down to 140 r.p.m. The average power developed, 
assuming normal smithy conditions, i.e., 15 minutes’ 
mixed working per hour, is 4 horse-power, the average 
consumption under these conditions and taking a 
motor efficiency of 85 per cent., being 3-5 kWh per 
hour. As regards costs of operation, it is stated that 
a 10-cwt. hammer, working as just described, with 
current at Id. per unit, can be operated at under 6d. 
per hour. A steam hammer of equal power, with coal 
at 2ls. per ton, is stated to cost 7d. to 8d. per hour, 
whilst a pneumatic hammer fed from a separate 
compressing unit would cost about 11d. or 1s. per hour. 
The hammers can be supplied with a belt drive if 
required. The range of sizes includes the 5-cwt. one 
described, and 2-cwt., 7-cwt., 10-cwt. and 20-cwt. ham- 





which has been carried out on intercrystalline corrosion | hammer is 10 in. in diameter, a size which practically | mers. In the last, reduction gear is employed, together 


has served to emphasise the importance of the annealing 


eliminates risk of breakage. 


The palletts are of tough | with a Tex-rope or similar drive from the motor. 
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THE ROCKEFELLER CENTRE IN 
NEW YORK CITY. 


By Rosins FLEMING. 


Tue Rockefeller Centre in New York City is the 
largest commercial building project ever under- 
taken by private capital. It is not only unique 
in many technical features, but has involved un- 
parallel measures in finance. The sale to the 
Metropolitan Life Insurance Company of an issue 
of bonds to the value of $65,000,000 is probably the 
largest single mortgage loan on property ever 
negotiated. 


It is often exceedingly difficult to gather under | 


occupied by the historic Collegiate Church of St. 
Nicholas, a modern 16-storey office building and 
some residential property. Plans for the develop- 
ment of the site took definite shape in 1929 the 


on page 54 shows the state of the development 


can be easily related to the plan, Fig. 1. At 
first ideas centered around a proposed Metropolitan 
Opera House in the centre block, but legal and 
technical difficulties arose to suspend this scheme. 
Negotiations were later successfully concluded with 
the so-called ‘‘ Radio Group.” The R.C.A. and 
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one ownership the land of a single city block. The | 
Rockefeller Centre, extending between Fifth and | 
Sixth Avenues from 48th to 5lst Streets, occupies | 
approximately 12 acres of some of the most expensive | 
In the course of the acquisition | 


land in the world. 
of the site, as many as 383 legal documents, covering | 
different parcels of land were filed at City Hall in | 
a single day. Columbia University owns the major | 
part of the property, which Rockefeller Centre 
Incorporated, has acquired on a long-term lease. 
More than 200 separate leases were replaced by a 
single lease to the holding company formed by | 
Mr. John D. Rockefeller, Jr. By the terms of the | 
lease a reappraisal may be made at the end of any 
of the three 21-year periods, following the expiration | 
of the first period in 1952. In 2015, all buildings on | 
the Columbia leasehold will revert to the University. | 

With the exception of one area, of about 200 ft. 
by 200 ft., and another of about 24 ft. by 66 ft., | 
the entire three blocks are controlled by Messrs. 


| office building in the world. 


R.K.O. Buildings and the two theatres now forming 
the western part of the development are known 
collectively as “‘ Radio City,” in recognition of the 
interest taken in the success of the enterprise by the 
Radio Corporation of America, the National Broad- 
casting Company, the Radio-Keith-Orpheum Cor- 
poration and their affiliated companies. The 
buildings to be occupied by these tenants were 
specially designed to suit their requirements. A 
final lease was signed on October 29, 1932, for 
1,000,000 sq. ft. of office and studio space, and for 
two theatres. The commitment for office and studio 
space was later reduced to fit the existing needs of 
the tenants. 

The R.C.A. Building—The 70-storey R.C.A. 
(Radio Corporation of America) Building is the 
dominating vertical feature of the whole scheme. 
It is not only the largest of the units in the develop- 
ment; it is the largest, though not the highest, 
It has a rentable floor 


Rockefeller Centre Incorporated. The first area is 


present scheme being shown in Fig. 1, while Fig. 2 


at a recent date. The various features in Fig. 2 


area of more than 2,000,000 sq. ft.; that of the 
Empire State Building, 15 blocks distant, is given 
as 1,921,000 sq. ft. The height of the R.C.A. 
Building is 850 ft., while that of the Empire State 
Building is 1,250 ft. 

Very rapid progress characterised the erection of 
this super-skyscraper. Demolition work at the site 
commenced on May 5, 1931, and was completed by 
July 16. Fifty-three dwellings and shops were 
taken down. Structural steel work began to arrive 
on the site from the makers on March 7, 1932, and 
the last column on the top floor was erected by 
September 26. The total shipped weight of 
structural steel work, as given by the makers, is 
| 62,185 tons, equivalent to one-half the estimated 
| weight required for the entire development. (Weights 
| are given throughout this article in tons of 2,000 Ib.) 

The buff-coloured Indiana limestone exterior was 
completed on December 7, and the last of the 
19,700 panes of exterior window glass was set on 
February 24, 1933. The building was in occupation 
early this summer. The street-level entrance fronts 
on Rockefeller Plaza. The estimated value of the 
land alone thus set aside for public use, is given as 
17,000,000 dols. 

The area covered by the R.C.A. Building is about 
| 191 ft. in width, and 535 ft. in length. A 16-storey 
| wing is connected by a 12-storey windowless section 
|to the 70-storey tower portion. The base of the 
| tower portion at the thirteenth floor is about 103 ft. 
| by 327 ft. The framing plan is very simple. The 
| exterior walls extend in vertical lines to the top 
| with interruptions for set-backs only where elevator 
| banks stop. Wind stresses were calculated for a 

pressure of 30 Ib. per square foot at the top, gradually 
decreasing to 20 lb. at the 400-ft. level, that figure 
then being retained to the 100-ft. level. Below 
the 100-ft. level no wind pressure was assumed.* 
The columns are rolled 14-in. H-sections with plates 
and angles built around them as required. The 
heaviest column carries a load of 4,715 tons. Pro- 
| vision is made for a future power plant in the 
basement, in which there are two pairs of columns 
of silicon steel. Each pair of these will carry a load 
of 5,700 tons. 

The offices of the Radio Corporation of America, 
together with 27 studios of the National Broad- 
casting Company, are located in the R.C.A. Building. 
One studio, 80 ft. wide, 130 ft. long, and three 
storeys high, is the largest in the world. The 
tenants of the building will be served by 74 elevators, 
or 75 if a freight elevator in the lower portion of the 
building is counted. Most of these elevators will 
run at a maximum speed of 1,200 ft. per minute. 
The latest improvements in elevator construction 
have been made use of, and the safety devices 
employed make it practically impossible for a 
passenger to be injured. 

It is not possible to give a detailed description 
here of the heating, ventilating, water supply and 
other systems of the building. An idea of the 
installations involved may, however, be obtained 
from the account given in these columns of the 
Empire State Building, by the late Mr. Frank W. 
Skinner.t Reference should, perhaps, be made to 
the stress laid upon air conditioning. To quote 
the Chief Engineer of the National Broadcasting 
Company, “ Second in importance to sound insula- 
tion is air conditioning without which studios would 
be inoperative. The air-conditioning plant designed 
for the N.B.C. studios will probably be the largest 
and most complicated in the world, and will cost 
approximately a million dollars.’’} 

The R.K.O. Building.—The R.K.O. (Radio-Keith- 
Orpheum) Building, now completed, is the second 
of two office buildings in Radio City. The 31- 
storey office portion, 407 ft. high, covers an area 
about 70 ft. by 152 ft. Nearly 70 per cent. of its 
total floor space will be occupied by the offices 
of the Radio-Keith-Orpheum Corporation. The 
structure is of the same architectural style and finish 








* The provisions made in the design for wind pressure 
were described in Engineering News-Record, vol. cix, 
page 589, November 17, 1932. 

+ ENGINEERING, col. cxxxiv, pages 525, 586, 641, 703, 
756, (1932). 

t “ The Plan and Construction of the National Broad- 
casting Studios."" By O. B. Hanson, Chief Engineer, 
National Broadcasting Company. The Architectural 
Forum, vol. lvii, page 153, August, 1932. 
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as the other building units. An imposing lobby, 
48 ft. wide and three storeys high forms an entrance 
into the music hall in the rear, which is an integral 
part of the R.K.O. Building. 

The Radio City Music Hall.—The music hall was 
opened to the public the evening of December 27, 
1932. It was a notable event, but in describing it 
one reporter wrote, that “it will many weeks 
before any show it can hold will be half the show it is 


be 


itself.’ Never before have so many special features 
been brought together in the construction of a 
theatre. Everything is on the grand scale. It is 


the largest theatre in the world. The ground area, 
exclusive of the lobby, is 200 ft. by 284 ft. The 
height 121 ft. The seating capacity is 6,200, 
against the 6,000 of the Roxy, a block away. As 
with the Roxy, there are no columns within the 
‘(It will be noted that there are now 
two Roxy theatres in New York City. The one 
completed in 1927 is known as the “ Roxy,” the 
one built in 1932 is known as the “ R.K.O. Roxy.’’) 

Instead of the conventional deep baleony which 
divides the theatre audience into two distinct 
parts, there are three shallow mezzanines in the rear 


18 


seating area. 


Fie. 2. Aerial View or CENTRE. 

the end of the anchor arm of the cantilever trusses 

were very heavily loaded by the office building which | 
they also supported.* The office portion does not 

extend over any part of the auditorium. The grand 

foyer, 40 ft. wide and 80 ft. high in the centre portion, 

extends across the of the auditorium. The} 


trusses over the ceiling of the foyer are two storeys 


rear 


deep and carry 25 storeys of building above. 

The main auditorium is approximately 175 ft. 
from the curtain line to the rear wall of the theatre 
and is about 200 ft. wide. It is supported by heavy 
trusses, four of which extend the full length of 175 ft. 
while two others, one on each side, have a span of 
140 ft. The trusses weigh 260 tons and 215 tons, 
respectively. Their depth of 29 ft. from centre to 
centre of chords made it possible to include over 
the auditorium an additional floor supported on the 
trusses about 10 ft. above the lower chord. This 
floor will be used for rehearsing and broadcasting | 
The hung ceiling is another innovation. 


studios. 


| It is made of segments arched across the auditorium. | 


extending across the entire width of the building. | 


A degree of intimacy is thus established between 
the mezzanines and the rest of the auditorium ; 
whilst the stage seems to be brought nearer. The 
overhang of the cantilever trusses supporting the 
mezzanines varies from 38 ft. to 45 ft. in the lower 
mezzanine and is slightly less in the upper. This 
type of construction was made possible by the fact 
that the columns receiving the upward thrust from 


These segments overlap each other, a space of about 

2 ft. being left between them, forming coves for the | 
concealment of lighting. The auditorium floor is 
of the usual dish-shaped type. The floor framing is 
supported by columns spaced about 20 ft. apart 
in the east and west directions and in varying spaces 
from 17 ft. to 23 ft. apart north and south, following | 


* “The Structural Features of the International | 
Music Hall.” By H. G. Baleom, Structural Engineer. | 
The Architectural Forum, vol. lvi, page 407, April, 1932, | 
to which the present author is indebted for several 


details | 


| 60 ft. high. 








the circular arcs corresponding to the rows of seats. 
By this arrangement all columns in a transverse 
row are at the same top level, whereas if placed in 
rectangles they would be of different lengths. The 
most interesting features of the theatre from 
structural point of view are the stage and orchestra 
pit. The has the greatest area ever pro- 
vided for indoor entertainment. From one pro- 
scenium column to the other the distance is 110 ft. 
and from the centre of the stage front to the rear 
wall is 60 ft. The centre of the stage is an elevator 
platform, 45 ft. wide and 70 ft. long, divided length- 
wise into three which may be raised 
together or independently, when a terraced stage 
may be produced. When the sections are at the 
same level a central portion almost 50 ft. in diameter 
can be made to revolve. The orchestra platform, 
providing room for 75 musicians, is on an elevator 
and can be raised or lowered between stage level 
and the sub-basement level, 32 ft. below. When 
the orchestra platform is at stage level it forms an 
extension to the main stage. The elevators for 
both the stage and the orchestra platform are of the 
plunger type, and no weight is thrown on the 
structural framework by their operation. The 
holes for the plungers are 3 ft. in diameter and 


a 


stage 


sections, 


|extend 54 ft. in solid rock. 


The proscenium opening is about 100 ft. wide and 
The truss over this opening has a span 
of 110 ft., is 36 ft. deep and weighs 260 tons, or 
300 tons if the members at each end required to com- 
plete the rectangle are included. It is believed to 
be the heaviest truss ever erected in a building. The 
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Empire BuILpING. 


Fic. 3. BritisH 


ary. The nature of the tenancy, however, is unusual. 
The building has been leased for a long term to an 
English committee headed by Lord Southborough. 
It is expected to become the New York centre of 
British commercial, industrial and financial activities 
in America. The permanent and periodic exhibition 
of products from all parts of the British possessions 
is planned. Part of the building will probably be 
occupied by a British bank and an upper floor is 
expected to be used as a headquarters for several 
British clubs. 

La Maison Francaise-——The French building, 
known as La Maison Francaise, now under con- 
struction at the corner of Fifth-avenue and 
49th-street, is a duplicate in size and exterior finish 
of the British building and separated from it by a 
promenade 60 ft. in width. La Maison Francaise 
will be the first international building, French in 
type, to be erected anywhere in the world. The 
decorations will be in the French style. An interest- 
ing feature of the building is expected to be the 
provision of salons for the permanent and periodic 
exhibition of many lines of merchandise of a de luxe 
character never before displayed outside of France. 

German and Italian Units.—Two nine-storey 
buildings, 154 ft. high, each facing Fifth-avenue on 


unusual weight is due to the exceptional load to be 
carried, this truss supporting the ends of two main 
roof trusses, the roof loads, the gridiron over the 
stage and the double-leaf steel and asbestos fire 
curtain. The latter alone weighs 48 tons. The 
entire theatre roof is designed to carry gardens and | 
fountains. The soil will have a depth of 30 in. in 
some places and in this trees 30 ft. high will be planted. 
This feature adds greatly to the dead load. 

Another innovation that may be mentioned is a 
runway at both sides of the auditorium, extending 
from the stage level along the side walls to the 
first mezzanine level, for the use of the chorus, 
dancers and other performers. The framing for 
these is supported on cantilever brackets riveted to 
the face of the columns. 

The R.K.O. Roxy Theatre—The R.K.O. (Radio- 
Keith-Orpheum) Roxy Theatre was opened to the 
public theevening of December 29, 1932, two evenings 
after the opening of the music hall. The R.K.O. 
Roxy Theatre is among the larger theatres of New 
York City. It is a nearly perfect setting, as modern 
ideas go, for the projection of pictures. The ground | 
area is 200 ft. in width by from 158 ft. to 237 ft. in | 
length, a total of 36,420 sq. ft. The height is 121 ft. | 
The seating capacity is 3,700. As in the music hall, 
three shallow mezzanines in the rear extending the | the block between 50th and 5lst-streets, are planned. 
width of the building replace the conventional Negotiations are under way to lease these buildings 
balcony. Unlike the music hall, a flat ceiling is | to German and Italian syndicates for the same pur- 
used. The walls are constructed of }-in. mahogany poses as the British and French buildings. The 
veneer on steel plates. | frontage on Fifth-avenue will then have an inter- 

Two features of the theatre at once attract atten- | national character. 
tion, namely, the chandelier and the screen. The| A notable event in legislation affecting these build- 
great three-tiered chandelier, the largest in the world, | ings was the signing by President Hoover on July 19, 
25 ft. in diameter, weighs six tons, and is equipped 1932, of a Bill authorising the entry under bond into 
with lamps of an aggregate of 104,000 watts, | Rockefeller Centre, without prepayment of customs 
The silver screen, measuring 1,800 sq. ft., is the | duty, of goods from abroad intended for exhibition 
largest in existence, except for the screen in the! and subsequent sale. If the merchandise is sold, the 
music hall which is 2,800 sq. ft. It can be adjusted | customary tariff will be imposed. This is of special 
to any size by a motor-driven device. | interest to exhibitors in the foreign units, perhaps 

As may be inferred, the mechanical effects in| more so to the French than to others. 
both the theatre and the music hall are most elabo-| Other Buildings in the Rockefeller Centre.—Besides 
rate, so much so in fact that they are altogether! the foregoing, other buildings are planned for the 
beyond the field of this article. Rockefeller Centre. Some are in process of construc- 

The British Empire Building—The structural | tion. Demolition of the site has been begun for others. 
steel framework of the British Empire Building,| When the present clearing programme is com- 
facing Fifth-avenue at the corner of 50th-street, | pleted, only 17 of the 235 old buildings will remain, 
was completed by November 14, 1932. The view| but the plan is flexible, and changes have been, 
reproduced in Fig. 3 shows this building shortly | and doubtless will continue to be made. Among the 
before completion. It covers an area of 70 ft. by | projected buildings are two of from 30 to 45 storeys 
200 ft. and is six storeys high. About 1,500 tons of |each. The Metropolitan Opera Company and the 
steel were required for the framework. The structural Philharmonic Society have long sought a new and 
features of the building are but little out of the ordin- | suitable home. A plot about 200 ft. by 310 ft. has 














been provisionally reserved fora proposed opera house. 
The plans provide for a seating capacity of 4,300. 
By arranging all services on the street level a clear 
stage is made possible of about 200 ft. wide and 
80 ft. deep; this is larger than that of any other 
opera house in the United States, if not in the world. 
The floor of the main auditorium will thus be one 
storey above the street level. Motor cars will be 
driven into a large area directly under the orchestra 
floor. 

The Rockefeller Centre is being built by Mr. 
John D. Rockefeller, Junior, through Rockefeller 
Center, Incorporated, as already stated. The archi- 
tects are Messrs. Reinhard and Hofmeister ; Messrs. 
Corbett, Harrison and MacMurray, and Hood and 
Fouilhoux. The structural engineer is Mr. H. G. 
Balcom, who with his associates has designed the 
steel framing throughout. The mechanical engineer- 
ing work is in the hands of Mr. Clyde R. Place. 





FATIGUE TESTING. 
By J. W. CurHpertson. 


Introduction.—The fatigue-resisting properties of 
a metal or alloy may be determined by subjecting 
the material, in the form of a suitable specimen, 
to alternations of bending, torsion or other stress. 
Several tests are necessary under different loads, 
and the number of alternations of stress required 
to produce fracture is recorded in each case. If 
this number is plotted against the stress a typical 
curve results, generally referred to as the S/N 
curve (stress—number of stress reversals). The 
curve tends to become parallel to the N axis as 
the stress is reduced and, except in the case of 
certain light aluminium alloys, the fact has now 
been definitely established that a limiting stress 
value is always attainable which the material is 
able to withstand indefinitely. Until recently it 
was considered by many, especially in America, 
that no real value could be assigned to the fatigue 
limit, the S/N curve progressing downwards at a 
continuously decreasing rate; fracture would 
always occur if the number of stress reversals was 
sufficiently great. That this is an erroneous 
conclusion has been shown by the recent researches 
of Gough* and of McAdam,t+ and Moore and 
Kommers.{ As a result of lengthy endurance tests 
they have shown beyond any doubt that, at any 
rate with ferrous metals, a definite fatigue limit 
always exists. 

The present paper is devoted exclusively to a 
consideration of alternating bending tests of the 
Wohler rotating-bar type. The ordinary Wohler 
test is so well known that comment here is un- 
necessary, but the modification known as the load- 
deflection test is deserving of greater attention than 
it has hitherto received. Testing methods, by 
which information may be obtained in the minimum 
space of time are always desirable, particularly 
so in the case of fatigue investigations, where a 
month or more may be necessary for carrying out 
a single endurance test. Obviously, the deter- 
mination of the fatigue limit by the usual endurance 
test is reliable, but nevertheless the method is not 
perfect. Sufficient material must be available for 
making at the least three test pieces, and much 
time is occupied by the individual tests. It will 
be appreciated, however, that tests to destruc- 
tion, in which service conditions are reproduced 
more or less accurately, are of real value under 
ordinary circumstances. 

The author has been interested in the determina- 
tion of the fatigue limit of various materials at 
elevated temperatures. Here, again, rapid tests 
make a strong appeal; the difficulties associated 
with constant-temperature maintenance over a long 
period, surface oxidation of the specimen and 
lubrication of the machine bearings are then 
lessened. Fatigue determinations at elevated tem- 
peratures cannot safely be conducted on the 
assumption that the same basis of stress reversals 
as that used at room temperatures is still applicable. 





* Gough, H.J. Internat. Assoc. for Testing Materials, 
“ Present State of Knowledge of Fatigue of Metals.” 

+ McAdam, D. J. Chem. and Met. Eng., December 14, 
1921. 

t Moore, H. F. and Kommers, J. B. Univ. Illinois 
Engineering Experiment Station Bull. No. 124. 
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Lea and Budgen,* and Tapsell and Clenshaw,t+ and 
others have shown that, at high temperatures, a 
comparatively large range of stress can be applied 
without failure occurring after 10’ reversals at a 
frequency of 2,000 per minute. Fractures have 
been recorded in steels at elevated temperatures, 
after 34 10* reversals; the author has had 
several instances of such specimens fracturing after 
20 « 10% to 30 x 10° reversals of stress at tem 
peratures of from 100 deg. C. to 150 deg. C. If the 
stress is above that which, at room temperature, 
would cause fracture before 6 « 10° reversals, the 
specimen usually shows marked creep before it 
ultimately breaks. It is probable that a true 
fatigue fracture does not occur under these circum- 
stances, the fracture developing much earlier than 
it does normally and proceeding slowly by creep, 
a so-called “creeping fracture” in fact. In the 
case of steels and some other alloys, raising the 
temperature alters the general form of the S/N 
curve ; the latter tends more to the type which is 
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|is subjected to a given stress which is known to be 





well within the fatigue range, and the displacement 
of the end of the test piece from the axis of the 
machine is measured in the plane of applied stress. 
The load is increased and the corresponding change 
in position of the specimen is noted. This procedure 
is repeated for equal increments of load, so increasing 
the stress until it ceases to be proportional to the 
resulting strain. The point at which this occurs is 
assumed to correspond with the fatigue limit as 
determined by endurance tests. If the stress is 
plotted against the strain, the departure from 
linearity is usually well defined, although exceptions ' 
sometimes arise. If the loading is continued above 
the “ dynamical limit of proportionality,” the curve 
becomes erratic, the stress increasing more rapidly 
than the strain. The irregular shape of this part 
of the curve is associated with combined plastic and 
elastic strain. 
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ration of the point of deviation. Upto the fatigue 
limit, the strain should be proportional to the 
stress. The author has found that, unless the 
load is increased in extremely small amounts, the 
resulting deflection is greater than it should be. 
After the elapse of about half a minute a recovery 
sets in, the deflection becomes less, and a true 
reading is obtained; it is very difficult to know 
how long to allow between consecutive loadings. 
Little work has been done on the effect of the 
method of load application in the Wéhler machine, 
but Lessells*, in speaking of the test, says, ‘ 
by specifying a minimum time between consecu- 
tive readings a better agreement might be obtained.” 
He also refers to the importance in such tests 
of a knowledge of the elastic limit in tension. 
As pointed out by Gough and Hanson,} the fatigue 
limit need not coincide with the “ primitive” 
elastic limit, but the latter has an indirect practical 
significance in relation to the load-deflection test. 
To reduce the apparent overstraining effect of 





The Testing Machine.—The machine used in 
the present work, as shown in Fig. 1, was 
| - Fig.2. 
| 
D 
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associated with some non-ferrous materials, particu- 
larly certain light alloys, in which a great many 
stress reversals are necessary before the curve 
becomes parallel to the N axis. Steels, when tested 
at elevated temperatures may not fail under a given 
stress after, say, 10’ reversals, but may yet break 
if the number of cycles is considerably increased. 

The rapid determination of the fatigue limit is a 
problem which has attracted attention for a long 
time. Any such test must, of necessity, possess the 
following qualifications :—It must be expeditious, 
accurate, simple to carry out, and require the mini- 
mum number of specimens. Most of the methods 
of investigation available fall into two classes, 
namely, (a) calorimetric; (6) strain. From the 
author's point of view, the strain method possesses 
distinct advantages, and was chosen for the present 
work. It is a development of the original load- 
strain test invented and first used by Dr. J. H. 
Smith, of Belfast. Smith’s machine was designed 
for the application of direct stresses. In the 
author's case, however, the specimen is of Wéhler 
form and subjected to alternating bending. The 
fatigue limit is found from an examination of the 
strain produced by the loading. This modification 
of the Wohler test, which is usually named the 
“ load-deflection ” test, has been used by many 
investigators. A considerable number of tests 
have been recorded, and many data are available. | 
Unfortunately, the only outcome of this work has 
been to show that whilst the load-deflection test 
gives results which are often quite near the mark, 
it is, on the whole, unreliable. 

Description of the Test.—As usually conducted 
the specimen, which is of standard Woéhler form, 


and Budgen, 


* Lea, F. C. H. P. ENGtneerineo, 
vol. xviii, 1924, page 500 

t Tapsell, H. J. and Clenshaw, W. J. Eng. Spec. 
Repts., J. Iron and Steel Inst., vol. oxvii, 1928. 


made by Messrs. W. and T. 
Avery, Limited, Birmingham, 
and is of modified Wohler 
form, employing a single speci- 
men and single-point loading. Stress is applied by 
a jockey weight sliding along a steel-yard arm B, the | 
latter being attached to the end of the test piece L, | 
by an adjustable straining rod and ball bearing K. 
This bearing is located in a housing designed to give 
truly vertical loading. 

Above the steel-yard arm is suspended a light 
beam, connected with the former at the end} 
farthest from the fulcrum by a pair of spring-loaded | 
links. The movement of this beam measures the 
deflection ; a pointer attached to the end travels | 
over a scale divided into 100 parts. The “step-up ”’ | 
ratio is such that each scale division corresponds to 
0-0002 in. of movement of the end of the test piece. | 
Readings can be made to 0-0001 in. The speed of | 
the machine, and hence the frequency of the applied 
stress, can be varied up to a maximum of 2,400 
r.p.m. Unless otherwise stated, the speed in all | 
the tests recorded in this paper was the maximum. 
The author has imparte 2d modifications to the| 
design of this machine in an attempt to increase | 
its reliability and to simplify the technique of the| 
test. These alterations are the outcome of many | 
tests made under different conditions. For work at 
high temperature, provision for heating specimens | 
is necessary ; a small electric furnace is useful, and | 
may conveniently be arranged as shown at H in the | 
sketch, Fig. 2. F being a thermometer and E the | 
gas inlet. Before describing the changes made in | 
the design of the machine, it is necessary to consider 
the results obtained with the standard apparatus. 

The load-deflection curve is usually smooth, but | 


(676 2) 


| abnormalities may occur which exert a disturbing | 


influence, possibly destroying completely the value 
of the curve for fatigue determination by the oblite- ! 
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applying the load in increments, the author con- 
ceived the idea of stressing the specimen con- 
tinuously. The design of the machine was altered 
so that, by means of a small motor, the load was 
increased at a uniform rate ; the actual loading rate 
depends on a number of factors, and was usually 
adjusted to 1 lb. perminute. Thesensitiveness of the 
apparatus was increased by using an optical method 
of recording the strain, a spot of light from D being 
reflected by a mirror A, in indirect connection with 
the loaded end of the specimen. The spot was 


>| received on a drum G, rotated by the motor used 


The arrangement is shown 
the movement of the 
Up 


for poone lling the load. 
in Fig. 2. At a later date, 
spot of light will be recorded photographically. 


| till the present, the curve has been traced by hand. 


The light was reflected on to a small disc, attached 
|to a pen, the whole being arranged to move in a 
vertical plane. The position of the pen was 
adjusted by a hand wheel and suitable reduction 
gearing and, after a little practice, no difficulty was 
experienced in reproducing faithfully the move- 
ment of the end of the test piece. The pen was 
moved so that the ‘spot of light was always located 
between two fine lines scribed close together on 
the disc on the pen carrier. The point of commence- 
ment of loading should be adjusted to give as long 
a straight part to the curve as possible; this is 
helpful in deciding the point of deviation, which is 
not always easy. The advantage of continuous 
loading cannot be over-estimated. The system just 
ii, 1924, page 


° _Lessells, J.M. Proc. I.Mech.E., vol. 


t “Gough, H. J. and Hanson, D. Proc. Roy. Soc. Arts,- 


vol. civ, 1923. 
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described has not, to the author’s knowledge, been 
used before, but Lea* describes a Wohler type of 
machine, in which the load can be applied very 
gradually by a water tank arrangement. Even 
here, however, the load was increased in increments, 
although the method is a great improvement on 
that in which the stress is varied intermittently. 

Form of Specimen.—The specimen is arranged for 
single-point loading, and machined parallel for the 
greater part of its length, preferably bored out to 
give a hollow section, as in Fig. 3. The solid 
test piece, while easier to machine, is more suscep- 
tible to skin effects, that is, the results depend to 
a considerable extent on the degree of surface finish 
attained. The ideal specimen is a thin-walled tube 
but it is essential that the central aperture be 
concentric with the outer circumference. The 
hollow test piece enables a quicker determination 
of the fatigue limit to be made, by endurance tests, 
than does one of the solid type. Moreover, the 
hollow section possesses the definite advantage of 
a greater displacement of the loaded end under a 
given stress, due to the lower value of the moment 
of inertia of the section. 

The author’s machine employed single-point 
loading ; this system is open to criticism on the 
grounds that the maximum fibre stress occurs at 
a change of section of the test piece, but the difficulty 
can be surmounted, should this be considered neces- 
sary, by the substitution of a tapered specimen 
designed so that the stress is uniform along the 
length. So far as the author’s tests have shown, 
there is little to be gained from the use of such a 
test piece in the case of the load-deflection test; 
particularly is it advisable to use the parallel form 
in all tests conducted at other than room tempera- 
tures, as then it is much easier to maintain a con- 
stant, accurately determined temperature, at one 
small locality, viz., the region of maximum stress, 
than it is to keep the specimen at a uniform heat 
over a considerable length. In the former case 
also, it is permissible to arrange the loaded end of 
the test piece, where the stress is relatively small, 
to be outside the furnace, thus facilitating lubrica- 
tion, specimen replacement, and ensuring correct 
alignment of the load. 

Most of the author’s investigations were carried 
out on test pieces of the form shown in Fig. 3. The 
maximum stress here occurs at the point of maxi- 
mum bending moment, that is, where the parallel 
part merges into the radius near the chuck, and is 
calculated from the usual formula 

Stress = we 
Z 
where - , 
, : a (D* — d*) 

W = load, and Z = section modulus = 33 D : 

In the case of geometrically similar specimens, it 
is convenient to plot a curve from which the maxi- 
mum stress corresponding to any given load may 
be read off directly. 

Great care is necessary, in setting up the specimen, 
to ensure true axial alignment. When in the cor- 
rect position, there should be no vibration when 
running, the specimen assuming a constant con- 
figuration. The Avery machine is provided with 
a special form of split collet chuck, having four 
centring screws, which has been of great help in 
obtaining true centring. After screwing the chuck 
and specimen into the headstock of the machine, 
the adjusting screws can be manipulated to over- 
come any slight eccentricity. If the shaft of the 
machine is rotated slowly by hand, there should be 
no perceptible movement of the pointer attached 
to the strain-recording mechanism. On most 
Wohler machines, the part of the test piece which 
is held in the chuck is too short. The author 
considers that this part should be at least three 
times the diameter, and the machine in question 
will probably be modified in this direction at an 
early date. Failure to observe this often results 
in the specimens travelling out of the chuck. This 
is particularly troublesome with hard materials 
which have been given a fine finish and can be very 
annoying if, as is often the case, it occurs after 
several millions of reversals, thus wasting both 
time and material; it is unwise to use the same 
specimen for a subsequent test. 








. Lea, F.C. ENGINEERING, vol. cxv, 1923, page 252. 





Design of Bearings.—The original machine was 
designed to hold the butt end of the specimen in 
a chuck carried in a double-row ball bearing. The 
latter proved to be unsatisfactory when subjected to 
prolonged heating, and was replaced by a roller 
bearing which, although heated to 450 deg. C. for 
half-hour periods, and run continuously for many 
days at 200 deg. C., has not so far developed undue 
wear or other trouble. Asa lubricant, pure castor 
oil has been found to give the best results. 

The small bearing by which the load is applied to 
the specimen requires rather more consideration. 
Continual trouble was experienced with the original 
bearing supplied with the machine, owing to its size 
being insufficient to cope with the rather arduous 
duty put upon it. Attachment of the bearing to 
the test piece is also not quite so simple as might 
be expected. A perfectly rigid fixing is essential, 
but at the same time it should be possible to remove 
and replace specimens with the utmost facility. 
The author has designed the split conical arrange- 
ment shown in Fig. 4 to meet the above require- 
ments. This was housed in a bearing of adequate 
size, and so far has proved to be perfectly satisfac- 
tory. The bearing is locked on to the specimen 
merely by tightening the large hexagon end nut. 
Removal is equally simple, all that is required being 
to loosen the nut and apply a simple form of drawer 
or puller, such as is used for the removal of hubs 
from axles. If the test piece has fractured, removal 
is even simpler, being effected by a light blow on 
the end. 

(T'o be continued.) 
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An Engineers’ Outlook. By Sir AtrreD Ewrna, K.C.B., 

F.R.S. London: Methuen and Company, Limited. 

[Price 8s. 6d. net.] 

In this volume, Sir Alfred Ewing has collected a 
number of lectures and addresses delivered at 
different times, introducing them by an all-too- 
short autobiographical preface. Most of the matter 
is of relatively recent date and only two-of the 
reprinted addresses are older than the war; these 
are the James Forrest Lecture of 1899 on “ Mag- 
netism ” and the second Kelvin Lecture of 1910 on 
“The Work of Lord Kelvin in Telegraphy and 
Navigation.” As is well known, Sir Alfred was 
Professor of Mechanical Engineering in the Uni- 
versity of Tokyo from 1878 to 1883, but as he was 
only twenty-three years old when he took up the 
appointment, it is clear that the many active years 
which he has spent in Great Britain since his 
return must have offered many opportunities for 
the delivery of addresses some of which might have 
been expected to find their way into this volume. 
As he says himself, the book is not a reprint of 
scientific papers, but it would appear that the 
twenty years which he spent as a Professor in 
Dundee and Cambridge might have been expected 
to produce matter suitable for inclusion. Whether 
such addresses are omitted because they are non- 
existent, or because they were deemed unworthy, 
we cannot say, but one happy result of the proce- 
dure adopted has been to give the volume a unity 
which it might not otherwise have had. As it is, 
we have the point of view of a wise and kindly 
observer, with many years of experience behind 
him, who has watched and taken part in the amazing 
pageant of technical development which has spread 
over the last sixty years. 

Three of the important items of this book are 
of such recent date that they are likely to be 
familiar to many of Sir Alfred’s readers. These are 
his two addresses to the British Association in 1931 
and 1932, and his Hibbert Lecture of this year. 
Although familiar, it is'a pleasure to have these 
addresses collected in their present convenient form. 
We mention them particularly, however, as they so 
well illustrate the questioning eye, it is probably 
permissible to say the anxious, questioning eye, 
with which Sir Alfred looks forward to the future. 
The scientific man and the engineer, particularly the 
engineer, has given mankind a mastery over material 
things which was undreamed of fifty years ago, but 
side by side with this advance there appears to 
have been no corresponding advance in intellectual 





discipline and moral values. Sir Alfred looks out 
on a world in which some of the finest work of the 
human mind is prostituted to vulgarity and selfish- 
ness. ‘Technical advance,” he says, “ cannot be 
checked, nor would we wish to check it if we could. 
But we must recognise the deplorable fact that 
man’s ethical advance lags far behind.” This note 
of dissatisfaction sounds at the end of each of the 
three addresses we have referred to and is also to 
be heard in other parts of the volume. Sir Alfred 
offers no solution for what in essence is the present 
day problem of mankind. The economic troubles 
of the world are but an aspect of its moral failure. 

fe also offer no solution, but say with no hesitation 
that the further spreading of a wider and truer 
education must hold a great part in our hopes for 
the future, and if Sir Alfred feels at times that his 
contributions to mechanical advance have perhaps 
at times been misused by those who should have 
benefited, he has the satisfaction of knowing that 
he has done his share, and more than his share, 
in helping forward that true education without 
which mankind is in nowise to be trusted with the 
powers that scientific advance has put into his 
hands. 

Our comments on this volume have led us to 
accentuate an aspect of the world problem, which 
Sir Alfred clearly has much at heart, but in doing 
so we have perhaps run the risk of giving a false 
impression of its contents. The book as a whole 
is no lamentation over a froward world. It is a 
series of entertaining essays ranging from reminis- 
cences of Fleeming Jenkin and Robert Louis 
Stevenson, Kelvin and Sir Charles Parsons, to a 
consideration of the prime mover of the future. 
Imbued throughout by a wide and tolerant humanity 
and an authoritative scientific knowledge, it, in 
itself, illustrates the point of view which reconciles 
man and the machine. It exhibits learning, clear 
exposition, humour and a sense of moral values 
which build up into a delightful picture of the 
achievements of a busy and useful life. One com- 
plaint have we only. As we have already indicated, 
the autobiography is much too short. It covers 
only eighteen pages, and tells us little of much we 
would like to know. Sir Alfred is clearly diffident ; 
he says: “ A false step, and one may be ankle-deep 
in egotism.” If he can be persuaded to increase 
the length of his preface by ten times, he need 
have no fear of charges of self-conceit. Let him 
be as impersonal as he will, it would be a contri- 
bution to the development of the education in 
which he is so interested, if he would tell us some- 
thing of his five years in Japan and his work there. 
One may say the same of Dundee and Cambridge. 





Graphs for Engineers and Architects. By Donovan H. 
Lez, B.Sc. (Eng.). London: E. & F. N. Spon, 
Limited. [Price 7s. 6d. net.] 

Tue author of this book presents forty-five graphs 

laid down to a good scale, supplemented by many 

well-displayed tables, covering many cases which 
occur in practical design. To be more generally 
useful these diagrams are made in a number of 
instances to express results to satisfy recognised 
rules or formule, or to meet other requirements of 
the designer in the conduct of bis work. They deal 
with such matters as height of buildings; founda- 
tions ; weight of walls, with allowances for window 
openings ; floor construction ; panel loads ; timber 
beams ; cost of weight carrying by steelwork ; weight 
of steel to cube content of buildings ; safe load on 

R.S. beams ; weight of beams with concrete cover ; 

stanchion loads ; and wind shear in buildings. For 

reinforced concrete also there are graphs for 
columns, interior and exterior; Tee-beams, with 
weights ; and the properties of rectangular beams. 

The last diagram relates to speed of construction. 

Only in this way can an idea be given of the range 

of the graphs, which though covering much ground 

may yet be extended with advantage, as for inst- 
ance to display rivet values for various conditions. 

The lettering of the diagrams-—an important matter 

—is not always so clear as it might be, these being 

unequal in this respect, and in some cases even con- 

fusing, but this trouble, which strikes one on a first 
view of particular graphs, would no doubt disappear 
by use. No graph indeed is never quite so convinc- 
ing, or so simple to the user, as to the man who 
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made it, a fact which the maker of graphs is apt to 
The unit load most generally used is 
the “kip” of 1,000 Ib., much favoured by some 
designers, and commonly used in America. The 
subject matter of each diagram is discussed in detail 
in a series of essays embodying apparently the 
authors’ sublimated experience of the matter treated, 
with his personal observations, so that this book 
being something more than a simple collection of 
graphs, may be consulted with advantage. Examples 
of the use of the graphs are included. The Steel 
Structures Research Committee Report of 1931, is 
frequently drawn upon as being a recent source of 


overlook. 


information. For ready reference a summary is 
given of the London County Council regulations 
relating to reinforced concrete, with respect to 


which it may not be out of place to remark that 
these, though undoubtedly conservative, may be an 
expression of considered prudence in design, perhaps 
a recognition of the fact that factors of safety for 
this class of construction are very generally lower 
than is considered desirable with any other material 
having so wide a range of uncertain strength 
values. 

It may be noted that though these graphs refer 
in many cases to known and accepted rules or 
formule, there are some giving particulars™not 
commonly available, but which will be welcomed 
by those engaged in practical design and construc- 
tion. There is, indeed, much information of a 
miscellaneous character scattered throughout the 
book, the product, no doubt, of considerable ex- 
perience. In some instances the manner of using 
the graphs is not at first sight apparent, but close 
examination, and a trial or two soon removes any 
trouble of this nature. 

It is appreciated that graphs such as these for the 
ready determination of desired particulars, may be 
of the greatest use in practical work, but, as in the 
application of arithmetical or algebraic methods, by 
the use of logarithms, or of the slide-rule, there is 
always a possibility of mistake, so in the use of 
graphs and diagrams there is still a possibility of 
error in picking out the desired result from a maze 
of lines, notwithstanding that the correct value is 
there to be selected. The use of graphs requires, 
then, as with any other method of working, a sure 
understanding of what has to be done, and care in 
their use, or serious mistakes may be made. Simple 
checks, though approximate only, may be used with 
wisdom occasion. Unlike figures in detail, a 
result once reached leaves no record for further 
checking, and any mistakes made are less likely to 
become apparent. Apart from this disadvantage 
for serious work, the use of graphs greatly facili- 
tates the selection of sections, or other particulars, 
for rapid and economical design, which may later 
be checked or expanded for use in official state- 
ments, and are superior to tabulated matter in this 
respect. The value of graphs as time savers is 
undeniable. 


on 


British STANDARD SPECIFICATION FOR WROUGHT- 
Iron Cuatns.—-About three years ago a representative 
committee, under the chairmanship of Mr. A. L. Haas, 
was formed by the British Standards Institution to deal 
with chains and chain fittings. The first specification, 
published two years ago, was designated No. 394, and 
dealt with the short-link wrought-iron crane chain. 
This specification has become the recognised standard 
for high-grade chain and is in general use. The same 
committee has now prepared a specification for pitched 
or calibrated wrought-iron load chain and this has been 
issued by the Institution as No. 465-1932. The difference 
between crane chain and pitched chain, which, it is 
stated, is not generally appreciated, is dealt with in a 
foreword. It has been found necessary to limit the 
scope of the specification; hence it refers only to the 
quality of, and the tests to be made on, pitched chain 
having a maximum length of link of six diameters of the 
iron from which it is made, and the requirements are 
confined to chain for hand-operated pulley blocks. 
Specification No. 394 for crane chain marked a new 
departure in that it require definite elongation under 4 
definite predetermined test load. The tests prescribed 
in the new specification are on similar lines, as the 
criterion of the quality of any chain is to be found in the 
proportionate elongation under test load, which is a 
direct measure of the quality of the iron and of the reserve 
energy in the chain. A good ultimate-tensile test result 
is not by itself a proof of quality ; chain of satisfactory 
workmanship, made from common wrought iron will 
normally give a result equal to that obtained on chain 


made from iron of superior quality. Copies of the 
specification may be obtained from the Publications 
Department of the Institution, 28, Victoria-street, 


London, 8.W.1, price 2s. 2d. post free. 





THE MANUFACTURE OF RAPID 
MACHINING STEEL. 


It is not uncommon to find that the modern auto- 
matic machine, i.e., tools of the lathe type employed 
in the mass production of small steel parts, are not 
run up to their full capacity by reason of unsuitable 
material being used for the work. Attempts to run 
at higher speeds result either in rapid wear of the 
cutting tool or in the formation of a rough surface, the 
latter often accompanying screwing operations. It 
would appear that the free-cutting steels used in the 
attempt to increase cutting speeds have a tendency 
to segregation and want of uniformity, which causes 
the defects just mentioned, whilst their low fatigue 
resistance and liability to fracture under shock makes 
them suspect by the designer. Mild steel, on the other 
hand, though many desirable properties, 
is best cut at moderate speeds. A combination of the 
merits of free-cutting steel and mild steel is, therefore, 
a desideratum and has, it is claimed, been now produced 
in the “ Phoenix” (standardised) rapid machining 
steel, manufactured by Messrs. Steel, Peech and Tozer, 
a branch of The United Steel Companies, Limited, 
at Templeborough Works, Sheffield. An opportunity 
of witnessing the whole process of manufacture of 
this steel, including the routine tests which accompany 
it, having recently occurred, a brief account of it may 
prove of some interest. . 

The steel itself may first be dealt with. The name 
given to it refers to a characteristic of its manufacture, 
the processes having been so standardised that the 
quality is unvarying ; and has reference to its chief pro- 
perty, that it can be machined at the highest possible 
speed with a fine finish. The results of analyses are not 
abnormal, the carbon contents are rather high, sulphur 
and manganese are perhaps at the limiting figures, 
phosphorus is normal, and there is no silicon. The 
structure is, on the other hand, uniform to an extent 
not usually found in free-cutting steels. A sulphur 
print of a bar, selected at random, is shown in Fig. 1, 
and the absence of segregation in it is striking when 
compared with the sulphur print in Fig. 2, which was 
made from a bar of good, imported free-cutting steel. 
This uniformity of structure is also illustrated by the 
appearance of the steel when fractured. Izod impact 
test pieces show a “dragged” fracture indicating 
toughness, compared with the crystalline surface, 
denoting brittleness, of the ordinary free-cutting steel. 
The almost fibrous nature of the steel when subjected 
to a tensile test is well shown in Figs. 3 and 4, which 
have been reproduced from photographs of a specimen 
1 jy in. in diameter, broken on the occasion of the 
inspection above referred to. The actual breaking 
stress of this specimen, which was black bar, was 
26-47 tons per square inch, with an elongation of 
31-5 per cent. on a length of 8 in. 

This result compares very well with those obtained 
by similar tests of mild steel, the resemblance of the 
physical characteristics of the two being brought out 
still more in the table here given. 


possessing 


Tests oF Mitp AnD PHOENIX STANDARDISED STEELS. 





operated machines. Great care is exercised in the 
weighing and inspection of the raw material before 
charging. The casting bay, on the other side of the 
furnaces, is served by four 100-ton cranes, with three 
15-ton cranes running on a separate gantry above them. 
The composition of the bath of steel is ascertained 
by analysis of samples taken before tapping, and, if 
it does not conform to the standards required for the 
rapid machining steel, it is allocated when pouring 
to other suitable purposes. Bottom - discharging 
ladles of 75 tons capacity are used for casting. The 
ingot moulds are arranged in groups on bogies, and 
stand upon machined bases which give a pyramidal 
shape to the bottom of the ingot, a similar form being 
given to the top by the contour of the mould. After 
casting, the bogies are run under a stripping crane and 
the moulds lifted off the ingots, which remain in an 
upright position on the bases, and are so conveyed 
on the bogies to the building housing the soaking pits. 
The melting shop is about }-mile in length and at the 
time of the inspection nine of the furnaces were in 
operation, the output of each furnace being over 1,100 
tons per week. 

The soaking pits are arranged along the sides of a 
building 290 ft. long by 86 ft. wide. There are 35 holes 
of four-ingot capacity each, fired by producer gas. The 
ingots are heated in these to a uniform temperature 
throughout the mass of between 1,140 dég. to 1,200 deg. 
C., pyrometric control being used. The equipment 
ensures a continuous supply of hot ingots to the 
cogging mill in spite of the intermittent nature of the 
flow to them from the melting furnaces. The cogging 
mill is electrically-driven and was supplied by Messrs. 
Davy Brothers, Limited, Sheffield. It is of the two- 
high reversing type with 36-in. rolls, and is designed 
to roll 5-ton ingots into 6-in. square blooms. The 
blooms proceed in a straight line from the mill to the 
shears which crop off the ends, and are then delivered 
by live rollers to the 2l-in. continuous billet mill. 
They are here reduced to 4 in. square and are again 
passed in a straight line by live rollers to the 18-in. 
mill, which consists of six stands of rolls, reducing 
the bloom to billets of 1} in. or 14 square, as may be 
required. The long billets then pass on to a further 
set of live rollers to the hot bank. On the way they 
are cut accurately and with square ends into 30 ft., 
or other, lengths, by an ingenious steam-driven flying 
shears which parts them as they run. The blooms 
and billets are turned through an angle of 90 degrees by 
means of guides between the stands of rolls. The 
direction of rolling relative to the cross section is thus 
changed between each set of rolls, again without inter- 
rupting the continuity of the rolling operation. It 
may be mentioned that a second mill, by the side of 
the billet mill, deals with such blooms as are required 
to be rolled into slabs or rounds. 

The billets having been deposited on the hot bank, 
which is 64 ft. long by 88 ft. wide, are kept on it in 
separate batches, the identity of the cast and the 
individual ingot having been preserved throughout the 
whole of the operations. A test piece is then taken from 


| 


oa Black. Bright drawn. 
j | 
Material of test piece Mild Steel. | Phoenix Mild Steel. Phoenix Standardised. 
| Standardised. 
Diameter of test piece - 4 in. # in. } in. $ in. } in. + in. 
Yield point, tons per square inch - 19-35 19-40 33-06 33-02 34°15 34°15 
Maximum stress, tons per square inch 29-83 28-38 | 37-57 | 38-71 37-34 37-1 
Elongation on 2-in. per cent. o 41-5 39-0 | 20-5 | 18-5 18-0 16-5 
Reduction of area, per cent 66-32 58°96 | 58-97 58-97 48-06 49-54 
Yield ratio ° 64 68 | 87 85 91 | 92 
Izod, ft. Ib 4,90,92 | 68, 64,64 | 55.57.57 | 61, 57, 57 32, 29,30 | 33,31, 29 


The only difference really appreciable between the 
several sets of test results is that the Izod figures for 
the Phoenix steel are lower than those for the mild 
steel, but they are still much greater than the Izod 
values of the ordinary free-cutting steels. As regards 
fatigue, the resemblance of the rapid machining steel to 
mild steel still obtains. Tests of the former, with a 
maximum tensile strength of 25-8 tons per square 
inch, a yield point of 20-27 tons per square inch, and 
an elongation of 36-6 per cent., showed that the 
fatigue limit, after 2,000,000 cycles, was 12-6 tons 
per square inch, #.e., about 0-48 of the maximum ten- 


sile strength. The accepted figure for ordinary 
structural mild steel of the same tensile strength is 
0-46 to 0-50. The standardised rapid machining 


steel can therefore be used with safety under conditions 
where the liability to fatigue failure of ordinary free- 
cutting steel renders the latter material unreliable. 
The manufacture of the Phoenix standardised steel 
is carried out with a precise and unvarying routine. 
The raw materials are taken in at a platform in front 
of the furnaces, the handling equipment including 
electro-magnetic lifters and a scrap bundling press, 
which is stated to be the only one of its kind in England. 
There are 14 open-hearth furnaces, of 80 tons capacity 
each, arranged in line and charged by electrically- 


three of the billets, i.e., one from the top of the ingot, 
one from the bottom and one from the centre. These 
pieces are subjected to a machining test made in a lathe 
fitted with special apparatus for determining the free- 
cutting qualities by a definite standard. Failure to 
stand these tests involves the rejection of the whole 
cast. Tests are also made at this stage for forging 
ductility by “jumping up” test pieces of the billets 
under a small steam hammer. The billets are now 
ready for rolling into bars, which may be done by the 
firm’s customers or in its United Strip and Bar Mills, 
adjacent to the rolling mill. This plant was included 
in the inspection of the process of manufacture of the 
rapid machining steel, though it is, of course, not used 
exclusively for this work. The bar mill is an excellent 
example of modern continuous practice. Bars up to 
300 ft. long can be produced in it. The preliminary 
stages of reducing the billets to bars are carried out 
in a remarkably small space, the issuing metal from one 
set of rolls being carried round bollards and being 
returned in a parallel path to the next set. The bar 
in its final form issues in a straight length, and is 
delivered in this condition on to the cooling bed. 
This consists of a wide bed composed of closely- 
pitched transverse shafts provided with a number of 
| projections somewhat resembling a helical cam. The 
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Fie. 5. Routine 


projections, being in line, form a series of parallel 
grooves lying along the bed. The hot bar is delivered 
into one of these grooves, and then transferred from one 
to the other across the bed, as a fresh bar takes 
its place. The whole of the grooves are thus always 
filled with bars in different stages of cooling, the projec- 
tions effectually preventing any deformation during 
the process. This, incidentally, makes the mill of 
great use in producing the straight bars now demanded 
in ferro-concrete construction. The jmill can roll 
rounds, squares, flats, hexagons, and spring steel bars 
in many qualities of steel, as required. When the 
cooled bar has reached the outermost groove, it is 
delivered at the next movement on to a set of live 
rollers, which convey it to the shears for cutting up 
into the desired lengths. 

The bars of the standardised steel, after leaving the 
mill, are now subjected to a further set of tests. After 
an inspection for size and surface, they are subjected 
to machining tests, one bar from each billet being 
selected. If these tests are not entirely satisfactory 
against the standard, the whole of the batch is unhesi- 
tatingly condemned. This procedure involves from 
200 to 300 screwing, drilling and turning tests for each 
cast, according to the size rolled. The usual routine 





{APID-MACHINING Test ON TuRRET LATHE. 


analytical tests are also made, together with special 
sulphur prints, tensile and impact tests of each batch 
of steel. Routine tests are also made for tool wear. 
The machining tests are carried out on the automatic 
lathe shown in Fig. 5. On the shelf at the back of the 
operator can be seen some of the finished test pieces. 
The particular tests being carried out when the photo- 
graph was taken were on bar pieces 2 in. in diameter. 
These were turned to § in. in diameter at 700 r.p.m. 
and with a surface speed of 400 ft. per minute. The 
turned portion was then screwed at the rate of 145 ft. 
per minute. The character of the turning shown in 
the figure well bears out the qualities claimed for the 
steel for rapid machining, particularly as the test 
speeds are considerably in excess of those employed 
in normal machine-shop practice. Independent tests 
made by Messrs. Buck and Hickman, Limited, London, 
E.1, on a- Brown and Sharpe automatic machine 
making cheese-headed screws from ¥ in. bright-drawn 
bar, produced excellent pieces at the rate of one piece 
per 4$ seconds. The turning, forming and cut-off 
speed was 409 ft. per minute, and the threading speed 
72 ft. per minute. The maximum speed of the machine, 
viz., 5,000 r.p.m., did not permit of these figures being 
exceeded. 


Extensive tests on a variety of larger pieces | 


STEEL. 

















Toot-Weark Testing MACHINE. 


Fie. 6. 


, made by Messrs. H. W. Ward and Company, Limited, 
|Selly Oak. Birmingham, on their capstan lathes, 
| showed equally good results. In one of the tests the 
| pieces were machined at a surface cutting speed of 
476 ft. per minute, with a feed of 24-25 in. per minute, 
jand a depth of cut of approximately 4 in. The test 
| pieces seen during the inspection were admirable, 
| particularly in the threaded parts. 
The tool wear tests are made on a modified Herbert 
| machine shown in Fig. 6. It is used for determining 
the amount of metal which must be removed 
in order to wear down a tool, of standard composition 
and cutting angle, by 1} ten-thousandths of an inch. 
The wear is measured by a micrometer connected 
| with an electrical signalling arrangement, which rings a 
| bell when the set amount has been taken off the cutting 
| edge. The testing of the steel by tensile, impact and 
| cold-bending methods was also witnessed. In the 
latter connection, it may be mentioned that the 
standardised steel successfully withstands all the tests 
necessary for a satisfactory forging or drop stamping 
|metal, and preserves its rapid machining qualities 
|after hot working, as it also does after being rolled 
| into strip, either hot or cold, or drawn into wire. It 
| may also be satisfactorily welded. Messrs. Steel, Peech 
and Tozer at present supply the steel in the black forms 
only, but it is obtainable in such forms as bright-drawn 
bar, for instance, from such firms as handle these 
materials. A certificate of origin is issued by Messrs. 
Steel, Peech and Tozer to all firms handling the product, 
so that the consumer may be able to identify it and can 
refer any difficulties which may arise to the manufac- 
turing firm direct. In conclusion, it may be added, 
referring to the visit of inspection itself, that it was 
most satisfactory to learn that the Templeborough 
plant is now working full time on a production 
of over 10,000 tons of steel per week, in billet, bar and 
strip form, that is, itis working at a higher capacity than 
has hitherto been recorded in the history of the plant. 
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THE REDUCTION OF CONCRETE 
COSTS. 


To tae Eprror oF ENGINEERING. 
Srra,—I have read with great interest Mr. Victor 8S. 
Wigmore’s article in your issue of January 6, 1933, and 
entirely agree with the author that the question of 
moisture in the sand aggregate in determined mixtures 
is a point which is often, if not neglected, given too 
little consideration. However, the example given is, 
in my opinion, somewhat misleading, as the 4:2: 1 
concrete, where correction for the bulking of the sand 
has been made, would thereafter not be a 4: 2:1 mix. 
The main point of interest is, in my opinion, to deter- 
mine the proportion of the mixture of the aggregates 
as received on the job so as to agree with a determined 
mixture with dry sand. If the weight of cement is 
taken at 90 Ib. per cubic foot (well shaken) and the 
moisture of the sand represents 25 per cent., an ordinary 
mixture of 4:2:1 should really be replaced by a 
corrected mixture of 4: 2-66:1, as a shrinkage of 
5 per cent. of the sand would bring the volume of 
-66 down to the specified 2. If, therefore, the amount 
of cement is specified in volume and not in weight in 
relation to the finished concrete, the contractor is, in 
my opinion, perfectly justified in fixing the amount of 
cement as | : 2-66 of the amount of sand. 
The materials required for 1 cub. yard of finished 
concrete and the cost of same would in such a case 
approximate to : 


9 
9 
- 


£8. d, 
0-75 cub. yard of coarse aggregate 
at 10s. per yard — 8 F G 
0-50 cub. yard of sand at Ils. per 
yard ‘ 0 5 6 
4-05 cwt. of cement at 47s. per 
ton 0 9 6 
Cost per yard for materials 1 2 6 


The mixture stated by the author as having been 
corrected for bulking of the sand is composed of 0-84 
cub. yard of coarse aggregate, 0-42 cub. yard of sand, 
and 4°55 ewt. or 0-21 cub. yard of cement, which is a 
4:2:1 mix, while in the writer’s opinion the amount 
of sand should, as stated formerly, be corrected to 
= = 2-66. 

5 

A mixture of 4: 2-66:1 will undoubtedly give a 
denser concrete than the former, which in reality only 
contains 0-315 cub. yard of dry sand, and as the voids 
in the coarse aggregate, if this is not perfectly graded, 
mostly represent 40 per cent. to 45 per cent. or, say, 
0-35 cub. yard, it will be seen that the sand is not 
sufficient to fill the voids. A mixture of 4:2:1 
where no correction for the bulking of the sand has 
been made should require the following material so as 
to produce | cub. yard of finished concrete : 


2 
0-7 


&. 
0-832 cub. yard of coarse aggregate 8-4 
0-416 cub. yard of sand 4-62 
4-5 ewt. of cement 10-55 


and the cost would be Il. 3s. 7d. per cubic yard, or, say, 
ls. more than the corrected mixture. This difference 
is the same as that arrived at by the author, but his 
price is roughly ls. higher for both mixtures. 

As a method for arriving at the quantities of material 
for a given mixture to produce | cub. yard of finished 
concrete, the writer has found the following empirical 
formule useful :— 

The voids in dry cement are nearly always 55 per cent. 

1-34 and 1-08 are constants arrived at by experi- 
ments. 


A = absolute vol. of cement 1 — 0-55 = 0-45. 
B = absolute vol. of sand = generally 0-60. 
C = absolute vol. of stone generally 0-55 


to 0-60. 
Formula: 1 cub. yard of cement will produce 1-34 
(A + B) + 1-08 x C cub. yard of finished concrete. 
Example: Mixture 4:2:1, voids = 40 per cent. 
1 cub. yard of cement will produce 


1:34 (0-45 + 2 x 0-60) + 1-08 x 4 x 0-6 = 4-80 
cub, yards, hence to produce | cub. yard | + 4-8 


0-208 cub. yard of cement will be required, or with 
cement at 90 lb. per cub. ft., 4-5 owt. 
Quantities : Stone,4 x 0-208 = 0-832 cub. yard. 
Sand, 2 x 0-208 = 0-416 cub. yard. 
Cement, 0-208 cub. yard = 4-5 cwt. 
If the metric system is used the formula will apply. 
A formula for estimating the amount of cement for a 
given mixture which is frequently used by contractors 
is the following :—Add all parts in the proportion of the 
mixture and reduce by 35 per cent. This gives the 
approximate amount of finished product. If this is 
divided into the weight of 1 cub. yard or cub. metre of 








cement we get the amount of cement required for 
1 cub. yard of finished product. 
Example: Mixture 4:2: 1. 
7 x 0-65 = 4-55. 
1 cub. yard of cement = 21-7 cwt., 
hence, 21-7 + 4:55 = 4-77 ewt. of cement required. 
The result is slightly on the high side, but suitable 
for estimating purposes. 


~ 
‘ 


Sum 


Yours faithfully, 
Calle Florida 783. L. Br. HésBere. 
Buenos Aires. 


June 13, 1933. 


TRADE WITH ITALY. 
To THe Eprror oF ENGINEERING. 

Srm,—Advocates of a reduction in the “ adverse” 
balance of merchandise trade between Great Britain 
and other countries will note with interest a striking 
recent change which has taken place in the balance 
of our trade with Italy, where an adverse balance has 
been converted into a favourable balance. During 
the quarter ended March 31, this year, according 
to the Trade and Navigation Accounts published by 
the Board of Trade, imports into the United Kingdom 
from Italy and the Italian colonies were valued at 
2,255,3141., while corresponding exports from the 
United Kingdom were valued at 2,401,9381., leaving 
a balance in our favour of 146,624/. To this amount 
may be added re-exports, during the quarter, from 
the United Kingdom, valued at 305,405l. 

These figures contrast sharply with those of previous 
years. Thus, in the corresponding quarter last year, 
British exports to Italy were valued at 2,223,0111., 
against imports from Italy valued at 3,019,4281. 
leaving adverse balance for this country of 796,4171. 
In the corresponding quarter in 1931 our adverse 
balance was even larger, namely, 980,497/. It is no 
small achievement to have converted such a substantial 
adverse balance into a favourable balance within so 
short a time. 

“While exports as a whole from this country to 
Italy showed a slight decrease during the past year 
(from 10,706,2151. in 1931 to 9,502,562/. in 1932), 
there was a considerable decline in Italian exports to 
Great Britain (from 15,188,363. in 1931 to 10,848,8271. 
in 1932),” says the Journal of the Italian Chamber of 
Commerce in London, “ due to a large extent to the 
depreciation of sterling and to the numerous Customs’ 
measures in this country.” 

Yours faithfully, 
M. CaAMPBELL-JOHNSTON, 
House of Commons, M.P., L.C.C. 
June 24, 1933. 


WILLIAM FROUDE. 


Wuewn William Denny, in 1883, built the experi- 
mental tank at Dumbarton, the third of its kind in 
the world, he placed on the fagade an inscription 
saying that it was “erected in memory of the late 
William Froude, F.R.S., LL.D., the greatest of experi- 
menters and investigators in hydrodynamics.” More 
than fifty years have passed away since Froude died, 
but time has done little to diminish his reputation, 
and wherever naval architecture is studied he is 
recognised as the originator of the modern methods of 
determining the resistance of ships by means of models 
towed in experimental tanks. There are more than 
a score of such tanks in use to-day in various countries, 
and each of them is a monument to Froude. 

But while the name of Froude is familiar wherever 
ships are designed, no biography of him has ever been 
written, and there are probably few students of naval 
architecture who know even the main facts of his life. 
In view of this, the Presidential Address delivered to 
the Devonshire Association at Ilfracombe on July 4, by 
Sir Westcott Abell, who took as his theme “ William 
Froude—His Life and Work,"’ will be valued by many 
who are not members of the Association. 

William Froude, Sir Westcott said, was born in the 
rectory at Dartington, near Totnes, on November 28, 
1810, his father, Robert Hurrell Froude (1771-1859), 
being a High Churchman of independent means. His 
mother died when he was_ eleven, leaving a family 
of eight, the eldest of whom was Richard Hurrell 
Froude (1803-1836), one of the founders of the 
Oxford Movement, while the youngest was the his- 
torian James Anthony Froude (1818-1894). Brought 
up amidst the pleasantest surroundings, William, after 
attending a preparatory school at Buckfastleigh, was 
sent to Westminster School, and at the age of 18 
entered Oriel College, Oxford, having his brother 
Hurrell as his tutor. Already, as a schoolboy, he had 
become an expert sailor, and, in spite of the literary 
leanings of the family, it was always practical affairs 
which attracted him. Though he worked hard at 
mathematics, the margins of his books became covered 
with sails, and he was looked upon as the chemist and 





mechanist of his college. Leaving Oxford with a 
degree, after an interval he began civil engineering, 
apparently under H. R. Palmer, and from 1838 to 
1846 was closely associated with Brunel on the 
construction, first of the Bristol to Exeter Railway, 
and then the South Devon Railway, on a portion 
of which the atmospheric system was unsuccessfully 
tried. Brunel, at this time, was also engaged in the 
construction of the Great Britain, the first iron screw 
Atlantic steamer, and with screw propeller experiments 
for the Admiralty, and in these Froude was, no doubt, 
considerably interested. Froude’s connection with 
practical engineering, however, suddenly came to an 
end when he was only 36. He had had the misfortune 
to lose not only his mother, but five of his brothers 


.}and sisters, and as his father was in feeble health, 


Froude relinquished his appointment in 1846, and 
retired to the rectory at Dartington. He had married 
in 1839, and it was at Dartington, in December, 1846, 
that his son, Robert Edmund Froude, was born. 

Of the next 13 years of Froude’s life, from 1846 to 
1859, Sir Westcott had little to say. His family, and 
his father’s affairs, no doubt, claimed a good deal of 
attention, but both on the River Dart and on the lake 
at Keswick, the home of his mother, Froude appears 
to have made experiments with the screw propeller. 
His father dying in 1859, Froude removed to Paignton 
and at once began that long series of experiments with 
ship models which placed him in the front rank of 
investigators. At first, he used a storage tank at the 
top of his house, but subsequently he constructed a 
small tank in his garden. From Paignton, in 1867, he 
removed to his new house, Chelston Cross, Cockington, 
Torquay, and it was on a plot of land close to this that, 
with the assistance of the Admiralty, he constructed, 
in 1871, the historic experimental tank from which 
all others have descended. The results of Froude’s 
work from 1859 till his death in 1879 are mainly given 
in the 17 papers he contributed to the Institution of 
Naval Architects on the rolling, the resistance, and the 
propulsion of ships. In 1867 he made experiments at 
Dartmouth with model boats 6 ft. and 12 ft. long, 
towed by outriggers fitted in a steamboat, and in 1868 
he became a member of a Committee of the British 
Association appointed to inquire into the stability, 
propulsion, and sea-going qualities of ships. With 
Rankine, Armstrong, Woolley, and Kelvin, he served 
on the Committee of Designs appointed by the Admi- 
ralty in 1871, shortly after the Captain disaster. 

With all these matters, Sir Westcott dealt at 
length, but of special interest were his remarks on 
Froude and the British Association Committee, for it 
was Froude’s independent report which proved the 
turning point in the history of model experiments. 
The report of this committee, drawn up by Merrifield, 
said that knowledge would be advanced by making 
experiments with full-sized ships, and that model 
experiments were generally to be mistrusted. From 
this view Froude dissented, stating in a memorandum 
that he considered that experiments on the resistance 
of models of rational size, when rationally dealt with, 
could be relied on as truly representing the resistance of 
the ships of which they were the models. A copy of this 
memorandum was sent by Froude to Sir Edward Reed, 
then Chief Constructor of the Navy, and at the same 
time he set out in detail his proposals for making small- 
scale experiments. His proposals included the con- 
struction of a tank 250 ft. long, models made of paraffin 
wax cut to shape by an automatic machine, a towing 
carriage running on a railway track, an electric 
clock, dynamometers, charts and a steam engine for 
propelling the carriage. The cost of the tank was to be 
1,000/., and the annual expenses for two years 5001. 
per annum. In a letter dated February 1, 1870, his 
proposals were agreed to by the Admiralty and the tank 
was brought into use in 1871. The expenses included 
the small salary of 1501. per annum to Froude’s son 
who acted as his assistant, but Froude’s own services 
were given gratuitously, as they always were. For eight 
years Froude and his son laboured together at Torquay, 
and after Froude’s death the work was carried on by 
his son alone. 

Froude’s character was an admirable combination of 
independence, unselfishness and charm, and he enjoyed 
the confidence of both the Lords of the Admiralty and 
of the Corps of Naval Constructors. His position was 
a unique one, and that an independent investigator 
should have so readily gained and so steadily retained 
the confidence of the highest officials of a public service 
is alone a tribute to his personality. Outside naval circles 
he also received recognition. He was made a Fellow of 
the Royal Society in 1870, in 1875 he was President of 
the Mechanical Section of the British Association, and in 
the following year he was made Hon. LL.D. of Glasgow 
University, and received one of the Royal Medals of 
the Royal Society. When 68 years of age he went for a 
voyage in H.M.S. Boadicea, and while at the Cape was 
seized with dysentery. Taken to Admiralty House, 
Simons Town, he died there on May 4, 1879, and was 
buried in the Naval Cemetery. 
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LABOUR NOTES. 


A FINANCIAL statement presented at the recent 
meeting in Blackpool of the National Committee of the 
Amalgamated Engineering Union, pointed out that, 
during 1932, the organisation had paid benefits from 
its own funds amounting to 562,177/. 15s. 7d., a 
decrease, as compared with the preceding year, of 
178,8401. 15s. 7d. There had been, Mr. Smethurst, 
the general secretary, added, a welcome reduction in 
the amount of arrears owing by members, and also 
a reduction of 8,976/. in management costs, as com- 
pared with the figures for 1932. 





Dealing with the question of trade with Soviet 
Russia, the writer of the editorial notes in the July 
issue of the Amalgamated Engineering Union’s Journal 
says :—‘“‘ We cannot absolve the active Communist 
element in this country of some portion of the 
responsibility for the official hostility in Britain to 
everything Russian. The efforts made by organised 
labour through the Trades Union Congress and Parlia- 
mentary Labour Party in connection with Russian 
trade have probably been negatived to some extent by 
the anti-everybody tactics adopted at all times by the 
Communist Party in this country, whose activities 
consist mainly of unqualified opposition to any ameliora- 
tive measures suggested by any other parties, and a 
steady refusal to face unpalatable facts. Coining 
resounding slogans, only partially understood in many 
cases by those who use them, and usually expressed in 
the phrase ‘ The Dictatorship of the Proletariat, may 
be an amusing pastime, but it will not carry us very 
far towards improved social conditions.” 





Another note discusses the question of the forty- 
hour week. The writer regards the present position 
as ‘“‘a tragic monument to the utter failure of the 
competitive system to provide the necessities of life,” 
and declares that ‘‘ drastic remedies are needed before 
a sufficient and final answer can be given as to why 
large portions of the nations of the world should be 
doomed to privation and suffering, and deprived of the 
means to live a full life, when modern science and 
invention have so amply supplied humanity with a 
surfeit of everything needed.” “It is becoming 
evident,” he says, ‘* that an influential body of informed 
opinion is thinking in terms of a constructive policy of 
readjustment in consonance with the modern require- 
ments of a post-war world; but measures that require 
international co-operation and agreement must be ever 
in the forefront, as no purely internal arrangements 
will suffice to settle the very baffling questions of 
uniform hours of labour and working conditions which 
are so potent a factor in competitive industry, and 
which have been used, and will continue to be used, 
whenever attempts are made to improve conditions in 
this and other countries. Whilst the advocacy of a 
shorter working week must continue, we must realise 
that there are other factors that have contributed to 
the industrial crisis, and that there is no simple or 
single solution to proposals arising from a variety of 
causes. Our task is the construction of a new and 
permanent edifice based upon well-conceived proposals, 
boldly proclaimed and consciously directed, and a 
determination to unflinchingly take advantage of every 
opportunity to stimulate interest in our struggle for 
social reorganisation.” 





Alluding to the meetings which are being held in 
this country to press the demand for a forty-hour 
working week, “‘ J. R.,”” who contributes the editorial 
notes to the July issue of the Electrical 1 rades Journal, 
says :—‘‘ Unfortunately, the time of year is such 
that it is difficult to get sufficient members to indoor 
meetings to make them successful from a numerical 
point of view, and it is still more unfortunate that 
when time and money have been spent on open-air 
meetings, it turns out to be a wet evening. It can be 
said, however, that the people who have attended the 
meetings have been sincere, and they have been the 
type of men to go back to the workshop and effectively 
put forward the necessity for more effort being put 
into the task.” 





Regarding the state of trade, “‘ J. R.” says that there 
seems to be no basis in the present abnormal situation 
for a real improvement in trade as a whole, as the 
records for the year to date are only seasonable, and 
are produced from so bad a base that improvements 
and depressions are but temporary phases of a very 
unsatisfactory state of affairs. ‘‘ One thing is certain,” 
he adds, “ and that is, there can be no decrease in the 
number of unemployed from now on until we reach 
September, at least.” 





The following resolution, which was submitted 
by Mr. Bevin, the general secretary, was passed by 





the Transport and General Workers’ Union at their 
biennial conference in Cambridge last week :—‘‘ This 
conference, having regard to the tremendous increase 
in productive capacity due to technological change 
and industrial reorganisation, together with the demand 
for greater leisure which arises out of the spread of 
educational opportunities and the desire for travel, 
calls for the organisation of a national movement, 
for the purpose of securing a statutory holiday of at 
least two weeks in each year for all workers, with the 
payment of full wages.” 





About 150 men employed at two of Imperial Chemical 
Industries’ quarries in the Buxton district struck 
last week against the introduction of the Bedaux 
system of payment by results. An official statement 
issued by the head office of the company at Buxton 
contained the following :—‘* The ostensible reason for 
the men’s action is a protest against an alteration in 
the system of working. This alteration has been 
fully discussed during the past few months with the 
accredited representatives of the men, and the manage- 
ment’s proposals for the initial experiments were put 
forward for trial, it being clearly understood that any 
adjustments subsequently found to be desirable 
should be given retrospective effect. In the manage- 
ment’s opinion, the new system, by means of improved 
servicing and organisation, will both increase general 
efficiency and simultaneously raise the average earnings 
of the men affected by amounts varying from 5s. 9d. to 
lls. 6d. per week.” 





The draft code of fair competition submitted to the 
United States Industrial Recovery Administration 
by the coal industry is the most interesting of those 
so far framed. This is due largely to its wages recom- 
mendations, which, according to The / imes correspon- 
dent at Washington, represent an agreement between 
the employers and the trade union leaders. The 
proposals embody a minimum wage of 5 dols. (over ll. 
at par) a day for underground workers and 4 dols. 
(16s.) a day for outside workers. At the same time, 
the Southern mines are to be allowed to fix their 
wages at 5 per cent. less than in the Northern fields. 
On the question of hours of work, the employers were 
unable to agree with the unions, and their proposal 
of a 36-hour week will be opposed by the union leaders 
when the code comes up for public hearing. 





The British Ministry of Labour states that of the 
persons on the registers at June 26, 1933, about 43 per 
cent. were applying for insurance benefit and about 
45 per cent. for transitional payments, while about 
12 per cent. were uninsured or were, for other reasons, 
not entitled to benefit or transitional payments. 





A res»lution sent in for discussion at the Trades 
Union Congress in Brighton by the Boilermakers’ and 
Iron and Steel Shipbuilders’ Society urges the Govern- 
ment to deal with the problem of unemployment on 
lines “ similar to those laid down in the Bill presented 
to the United States Congress by President Roosevelt,” 
on the ground that the measure “ definitely marks 
the breakdown of the capitalist system in America.” 
The Government are exhorted to develop immediately 
schemes for the complete nationalisation of all basic 
industries. The resolution further proposes the with- 
drawal from the labour market of all children under 
16 years of age and all adults over 65 years of age, 
and such a reduction of working hours in the productive 
industries as will provide for the absorption into 
industry of all workers between the ages of 16 and 65. 


Resolutions demanding a 40-hour week without 
reduction of pay are to be supported by the Amal- 
gamated Woodworkers, the Operative Lace Makers, 
and the Furnishing Trades Association, while the Boiler- 
makers propose the limitation of overtime to work of 
real urgency. Holidays with pay are proposed in 
resolutions of which the Insurance Workers and the 
Operative Lace Makers have given notice. The 
General and Municipal Workers desire a “ fair share ” 
of control in industry for the workers, and claim, as a 
statutory right, “‘ that workers’ nominees should have 
50 per cent. of. the representation on managerial 
committees. The United Patternmakers’ Association 
desire Congress to authorise the General Council to 
take steps to bring about a united working-class 
movement in Britain and throughout the world. 





At the closing session of the International Labour 
Conference at Geneva, M. Jouhaux, French Workers’ 


the practice of working systematic overtime would be 
liable to increase the volume of unemployment ; 
whereas, moreover, a habitual extension of hours of 
work beyond the general limit laid down by legislation 





Delegate, moved the following resolution :—‘* Whereas ; 





may constitute a form of social dumping; the Inter- 
national Labour Conference, as an immediate step, 
requests the Governments of the States members of 
the International Labour Organisation and industrial 
bodies to take all necessary steps, either by administra- 
tive action or by collective agreements between organi- 
sations of employers and workers, to suspend the 
application of exceptions from the 48-hour week pre- 
scribed by laws or regulations or by practice. Never- 
theless, in exceptional cases in which it is impossible 
to suspend the application of exceptions owing to 
technical difficulties, seasonal requirements, or the 
necessity of complying with a time limit in executing 
orders subject to a penalty for non-fulfilment, these 
exceptions should be reduced to a strict minimum. 
The Conference requests the International Labour 
Office and the States members to exchange information 
on this subject.” 


M. Jouhaux explained, in moving the resolution, 
that the purpose was to make up so far as possible for 
the moment of weakness on the part of the Conference 
when it decided to postpone until next year the adoption 
of a Convention on hours of work. By that decision 
it gave the impression that it considered the crisis no 
longer serious. Those who were suffering from unem- 
ployment could not understand the postponement of 
what they considered to be a partial remedy for that 
evil. The workers and the public in general were 
gradually losing their faith in international action. 
The present resolution would not achieve great prac- 
tical results, but it would have a certain moral value. 





Mr. Oersted, Danish Employers’ Delegate, depre- 
cated “ surprise’’ resolutions, which had a certain 
danger for the prestige of the organisation. As to 
the substance of this resolution, he denied that the 
suspension of overtime would remove unemployment, 
and pointed out that where the 48-hour week was 
dependent on collective agreements and not on legis- 
lation, the Governments would be powerless to do 
anything. The employers would not accept Govern- 
ment interference with the liberty of organisations of ° 
workers and employers to conclude collective agree- 
ments. For this reason they would vote against the 
resolution. 





Mr, Razza, Italian Workers’ Delegate, supported the 
resolution as an expression of hope couched in moderate 
terms. If the Conference wished to retain the confi- 
dence of the workers, it should, he said, accept the 
proposals. Mr. Sjostrand a Swedish Government Dele- 
gate, stated that, though the suspension of overtime 
in Sweden would require new legislation, which was not 
at present possible, the Swedish Delegation would vote 
for the resolution, seeing that it was not addressed to 
Governments only, but also to industrial organisations. 
The resolution was adopted by 77 votes to 17. 





Hitherto, the principal associations of German indus- 
trial employers were the National Federation of German 
Industry, which dealt mainly with commercial matters, 
and the Federation of German Employers’ Associa- 
tions, the object of which was to safeguard employers’ 
interests in the field of social policy. According to 
Industrial and jabour Information, the two groups 
have now been amalgamated in a single organisation, 
called the National Body of German Industry (Reichs- 
stand der deutschen Industrie), which will carry on 
tke work of both. The organisation of the new body 
and its adaptation to the other elements of the German 
corporative system will be carried out in accordance 
with the corporative principle as it is now being applied 
in Germany. Generally speaking, the activities of the 
new body will be based on the printiple of co-operation 
among all persons engaged in industry. 





At a congress of the International Cotton Federation, 
a report was submitted by Mr. Otto Bankwitz (Poland) 
on the international depression in the industry and the 
means of remedying it. The report concluded that 
agreements must be reached between producers with 
a view to bringing the production and consumption of 
cotton goods into harmony, at first within each country 
and later on a European scale. After a long debate a 
resolution was adopted declaring that the feeling that 
it was desirable that double or triple shifts should be 
gradually abolished had been strongly expressed at 
the Congress, but that it had, nevertheless, been con- 
sidered impossible to arrive at a unanimous decision 
on this point, and the Congress had therefore decided 
to postpone its decision to a later date. In the mean- 
time, the affiliated associations would carry out further 
studies of plans for the maintenance of the balance 
between supply and demand in their respective 
countries. 
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750-H.P. AIRLESS-INJECTION 
ENGINE. 


Tue development of a new heavy-oil engine is always 
a matter of interest, and this is particularly the case 
when the new model is made by a firm who have had 
a wide previous experience in the construction of such 
engines. In these circumstances, the design usually 
embodies a number of features which have stood the 
test of extended service in the hands of users, combined 
with new features incorporated to meet the modern 
demand for an economical engine, in which all unneces- 
sary weight has been eliminated without the sacrifice 
of reliability. In addition, a firm of long standing is 
naturally jealous of its reputation, and this is practi- 
cally equivalent to a guarantee that the new features 
have been thoroughly tried out before being incorporated 
in the design, and that the engine when finally offered to 
the public will fully substantiate any claims which may 
be made regarding its performance. The latest engine 
to which these remarks apply is the new 750-h.p. model 
introduced by Messrs. The English Electric Company, 
Limited, Queen’s House, Kingsway, W.C.2, and illus- 
trated in Figs. 1 to 11 on this page and on Plate III. 
The majority of our readers will be aware that the 
company have been building heavy-oil engines at their 
Rugby works, formerly Messrs. Willans and Robinson, 
Limited, for a considerable time, the actual period 
being twenty-five years, their name being particularly 
associated with the development of the Fullagar engine 
for stationary work. The engine illustrated, while, as 
suggested, incorporating the makers’ wide experience in 
this class of work, is a completely new medium-speed 
model, and is of the same type and size for which 
an order for four engines has been received from the 
British Broadcasting Corporation for installation in the 
new Regional station near Droitwich. The design, 
however, renders the engine equally suitable for any of 
the usual classes of land work, or for use with marine 
auxiliary machinery. 

As will be clear from the illustrations, the engine is 
a six-cylinder model of the totally-enclosed type. The 
cylinder bore is 15 in., the piston stroke is 20 in., 
and the rated power, equivalent to 125 brake horse- 
power per cylinder, is developed at 375 r.p.m. The full 
power is developed with a brake mean effective pressure 
of 74-5 lb. per square inch, well within the normal 
capacity of the engine, and this moderate figure is an 
important factor in securing freedom from trouble 
during operation, and also low maintenance costs. 
Simplicity in design has been given careful considera- 
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tion throughout, with the result that the operation of 
the engine can be safely undertaken by personnel of 
quite limited experience. Due to the , oe of 
airless injection, with its concomitant absence of a 
multi-stage air compressor and high blast-injection 
processes, the operator is freed from making any 
running adjustments other than that of speed, and 
routine inspection at intervals is all that is necessary. 
The accessibility of all parts has been given very close 
attention, and a point that will appeal particularly to 
maintenance engineers is that the valve gear and 
camshaft drive are very readily accessible. As shown in 
Figs. 1 to 4, easily removable covers give complete 
access to all parts. In all cases, major components can 
be removed without disturbing more than the imme- 
diate connections. No inlet manifold is employed, and 
this considerably facilitates the removal of the cylinder 
heads. Other features making for accessibility and 
easy maintenance will be referred to in the course of 
the description. 

Dealing tirst with the main constructional features, 
a part longitudinal section, a section through the 
centre line of one of the cylinders, and a section through 
a crankshaft bearing are given, respectively, in Figs. 
1 to 3. It will be seen that the cylinder heads are 
amply water-jacketed, and that large doors are pro- 
vided to give access to the water spaces. The holding- 
down studs are long, and the nuts are easily accessible. 
The main frame and the bed plate are each in the 
form of a single casting, and the cylinders are fitted 
with separate liners, held at the top by the cylinder 
heads, and with the usual expansion joint at the 
bottom. The composition of the iron employed for 
each of these parts has been carefully selected for the 
nature of the duty imposed. The pistons, which are 
shown in section in Figs. 1 and 2, are of a special heat- 
resisting iron, and are fitted with floating gudgeon 
pins, having adequate provision for lubrication over 
their whole length and for preventing the oil leaking 
past their ends into the cylinders. The pistons them- 
selves are made with graduated clearances, that is to 
say, they are made with three different tapers, instead 
of a single taper and a parallel portion. The taper at 
the top, where the expansion is greatest, is relatively 
rapid, while that on the skirt is very slight, the actual 
tapers being such as to give a maximum heat trans- 
ference from the piston to the cylinder wall with 
minimum friction after the engine has warmed up. 
The builders have found that liability to seizure is 
practically eliminated by this procedure. 
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dimensions are fitted, with a scraper ring below the 
gudgeon pin. The top gas ring is located at a distance 
equal to about one-third the cylinder bore from the 
top edge of the piston, this position giving efficient 
lubrication and freedom from the risk of the ring 
sticking in its groove. The crankshaft and connecting 
rod, shown in Figs. 10 and 11, respectively, hardly 
call for detailed comment. It may be observed, 
however, that the former is a one-piece forging, 
machined all over and accurately balanced, and is 
carried in seven bearings. A flange is forged solid 
with the shaft to receive the flywheel, and a taper 
and thread is provided at the opposite end for fitting 
a vibration damper. The latter is not necessary on 
the engines for the Droitwich station, but may be 
required in cases where the engine is coupled to a 
machine having such characteristics that a critical 
speed in the combination occurs below the normal 
running speed. A noteworthy feature of the connecting 
rods is that small bolts, one of which can be seen in 
the figure, are provided at the big end for holding the 
two shells together after the main bolts have been 
withdrawn, this simple arrangement greatly assisting 
assembling and dismantling. The main bearings and 
big ends are provided with steel shells with white metal 
linings, and the small-end bearings are of phosphor 
bronze. 

The location of the camshaft is shown in Figs. 
1 and 2, while the drive is shown in Fig. 8. It will 
be observed from the latter that there is an inter- 
mediate shaft, also shown in Fig. 1, which is driven 
from the crankshaft by chain at the flywheel end of 
the engine, the drive from the intermediate shaft to 
the camshaft being by spur gearing. The ball bearings 
for the countershaft are mounted in eccentric housings, 
so that the spur wheels can be maintained in correct 
mesh. The correct chain tension is maintained by 


means of a jockey pulley, mounted on a triangular 


bracket with simple means for adjusting the tension, 
as shown in Fig. 8. The chain fitted has a factor 
of safety of 25, so that stretch, with its concomitant 
upsetting of the pump timing, is virtually non-existent, 
a point to which the makers attach considerable 
importance. The camshaft is made in sections, coupled 
together by muff-type couplings, so that they may be 
withdrawn in a limited space. The camshaft bearings 
are in halves, arranged so that they may be removed 
without disturbing the camshaft or the cams. The 
latter are of cast iron with chilled surfaces, except 


Three | the fuel-pump cams, which are of steel with hardened 


pressure rings of concentric section and narrow axial | surfaces, and made in halves for convenience of removal 
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Fig. 11. 


should this be necessary. The inlet and exhaust 
valves are arranged side by side on the centre line 
of the engine, and, as will be clear from Fig. 1, the 
design of the heads is such as to allow exceptionally 
large valves to be fitted, thus ensuring a high volu- 
metric efficiency. The valve guides are long, and are 
carried as high as possible up the spindles, so that 


there is a maximum resistance to* wear due to side | 


thrust caused by the movement of the valve levers. 
The ends of the valve levers are hardened, and the 


valves are provided with hardened caps. Two springs | 
are fitted to each valve, so that the risk of complete | 


failure is reduced to a minimum and the spring stresses 
are kept low. Renewable ends to the valve cages are 
not provided as standard, but can be introduced 
if desired or fitted when necessary. The joints between 


the valve cages and the cylinder covers are metal to | 


metal, and there is sufficient space between the studs 
to allow of reasonable angular movement for the 
purpose of rubbing in. The operating gear for the 
valves is clearly shown in Figs 1 to 3. It will be 
observed that the push rods are short, and they are 
designed in such a way that they cannot become 
displaced in any circumstances. At the same time, 
they can be rapidly dismantled and reassembled with 


a minimum disturbance of parts. The valve lever | 


bearing, which is clearly visible in Fig. 9, is symmetri- 


cally loaded, so that twisting cannot take place even | 
The bearing is of liberal | 


after extended running. 
proportions, the lever being bushed and the pin case- 
hardened. 

The fuel supply from the service tank is carried along 


the engine in a rail having branches to each pump, | 


special care being taken to avoid the possibility of fuel 
oil coming into contact with the lubricating oil. There 
is one fuel pump on the centre line of each cylinder, 
so that the connection between the fuel pumps and 
atomisers is as short as possible, and all the pipes are 


of the same length. The fuel pumps, two of which | 


are shown in Fig. 7, are of the standard Bosch type, 
and although those on the first engine are of German 
origin, it is proposed to fit pumps of British manufacture 
on subsequent models. The same remark applies to the 
atomisers, which are of the multi-jet type, giving equal 
distribution of the fuel through the combustion space. 
A fuel-oil filter is fitted on the engine, through which 
the oil passes before reaching the rail, and, in addition, 
each atomiser is provided with a separate filter. Pro- 
vision is made for operating the fuel pumps by hand 
to charge up the pipes, excess oil thus delivered being 
discharged through screw-down valves embodied 
intheatomiser. The governor fitted is of the centrifugal 
type, and is similar in general design to those used for 
a number of years by the English Electric Company 
for their steam turbines and oil engines. The drive, 
shown in Fig. 1, is from the end of the camshaft through 
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bevel gears, and the governor is connected up to the 
usual control sleeves on the pump by a shaft carrying 
a series of bell-crank levers. This shaft can be seen 
running above the main cylinder block in Fig. 7, with 
the shaft connected to the emergency shut-down gear 
immediately below it, and the two shafts are also shown 
in section in Fig. 2. The fuel regulation is such that 
the timing of the beginning of injection is constant 
when the engine is to be run at constant speed. 
When wide variations of speed are required, a variable 
timing of injection is essential, and gear incorporated 
with the speed adjustment can be provided to meet 
such conditions, but is not normally fitted. For 
| varying the speed with the standard arrangement, an 
| external tension spring is provided, the tension being 
adjusted by means of a tension rod and hand-wheel 
with locking device, clearly visible in Fig. 6 between 
the control levers. 

As regards the lubricating arrangements, a gear-type 
pump, driven by chain from the crankshaft at the end 
remote from the flywheel, and shown in Fig. 1, raises 
the oil from the sump tank and delivers it through 
a duplicate pressure strainer and cooler to the ’bus pipe, 
which runs the length of the engine. The pump can 
be seen in Fig. 5, with the strainer above it surmounted 
by water and oil pressure gauges. The oil leaves the 
strainer by the pipe shown on the left and passes 
down to the cooler, finally entering the ’bus pipe by 
the pipe shown on the right. Branches, which have 
been kept as short as possible to eliminate the danger 
of fracture by vibration, lead from the ’bus pipe to 
the main bearings. Only a very short length of pipe 
has therefore to be uncoupled when removing a bearing 
cap. A subsidiary manifold supplies oil to the cam- 
shaft bearings, valve gear, camshaft drive and governor, 
the pipes inside the camshaft compartment being also 
as short and direct as possible. The whole of the valve 
gear is lubricated from the forced supply, the levers 
| being fed from small distributing rails, with adjustable 
needle valves to regulate the supply. The levers 
|are provided with channels on the upper surfaces 
| which lead the oil to the pins at the upper ends of the 
| push rods, whence it flows down the rods to the guides 

and rollers. The surplus oil from the fulcrum pins is 
| collected in receptacles formed in the fulcrum brackets, 
| and is used for lubricating the fuel-pump control shaft. 
The whole of the oil delivered to the valve gear thus 
circulates back to the camshaft chamber, and thence 
| to the bedplate and sump. Spray branches direct a 
|continuous supply of oil on to the chain and spur 
| wheels of the camshaft drive. The used oil from the 
engine bedplate is drained back to the sump tank 
through gravity strainers in the tank top. To maintain 
| the lubricating oil in a clean condition, a connection 
is taken from the pipe leading from the pump, and a 
| small portion of the oil in circulation is passed through 





a special filter, shown in the lower left-hand corner 
of Fig. 5, from which it is returned direct to the sump 
tank. The valve gear is completely enclosed and the 
whole of the lubrication is automatic and continuous. 
Before describing the starting arrangements, refer- 
ence may be made to the arrangements for dealing 
with the air supply and exhaust gases. As stated 
| earlier, no air inlet manifold in the ordinary sense is 
jemployed, greatly facilitating the removal of the 
| cylinder heads and adding to the clean appearance 
|of the engine. As will be seen in Fig. 2, a chamber 
|is formed in the opposite side of the crankcase from 
| the camshaft chamber, the lower chamber being 
| entirely isolated from the working parts. This space 
constitutes the air manifold, the air being normally 
{drawn in at the end remote from the flywheel, an 
| sanngement greatly facilitating the fitting of an air 
filter, either of the individual type, or a common filter 
| with trunks leading to a number of engines. If 
| desired, however, the air can be drawn in at various 
| points along the engine on the exhaust side. The 
{volume of the air portion of the crankcase is very 
| considerable, and the passages are large, so that local 
depressions occurring on the opening of an air valve 
are virtually eliminated, thus completely avoiding 
faulty air distribution. The exhaust manifold, shown 
in Fig. 3, is attached to the cylinder head by set screws. 
| It is built up in sections with expansion joints of a 
type which cannot seize or become tight. The joints 
allow the removal of any one section without disturbing 
adjacent sections, a distinct advantage in maintenance 
or overhaul work. The joints are flexible and therefore 
eliminate the necessity for accurate alignment and 
avoid local stresses on the cylinder heads. The exhaust 
connection to the manifold is normally made at the 
end remote from the flywheel. The manifold can 
be either water jacketed or lagged when it is desired 
to utilise part of the heat of the exhaust gases for 
| raising steam or heating water. 

As regards the starting arrangements, the air and 
fuel control gear is grouped with the speed-adjusting 
gear on the front of the crankcase at the flywheel end, 
| with the speed indicator immediately above, as shown 
|in Fig. 4. The control levers are shown in greater 
| detail in Fig. 6. When air is turned on at the starting- 
air receiver, the pipe up to a double-beat valve is 
charged. The left-hand lever shown in Fig. 6 is then 
moved to the starting position, admitting air to cam- 
operated pilot valves at the other end of the camshaft, 
and thence to the cylinders in turn. Immediately 
to the right of the starting-air lever, as shown in the 
same figure, is the fuel lever. Before the air is turned 
on, or afterwards as may be desired, this lever is placed 
in the starting position, where the pumps deliver a 
reduced quantity of fuel to the cylinders, thus avoiding 
excessive pressures. It is found that the fuel ignites 
on the first full compression, so that the air admission 
lever can be moved immediately to the running position, 
thus economising air. Should the air not be cut off at 
once by moving this lever, the automatic spring-loaded 
valves in the cylinder head remain closed so long as 
the pressure in the cylinder is in excess of the air 
pressure plus the spring loading. After the engine has 
started, the fuel lever can be moved to any intermediate 
position, when the engine will run at reduced speed, 
or be moved direct to the full-speed position. To shut 
down the engine, the fuel-pump control lever is moved 
to the stop position, thus putting all the fuel pumps 
out of action. The lever on the right in Fig. 6 operates 
the emergency shut-down device, which holds all the 
pump tappets out of contact with their cams. 

Through the courtesy of the makers, we were able 
to witness a test on the first engine before it left the 
Rugby works. The smooth and vibrationless running 
at all speeds was very noticeable in spite of the tempor- 
ary nature of the foundations, and no critical speed 
could be observed within the running range. The 
engine ran quietly with a clear exhaust, and its per- 
formance was in every way satisfactory. Its neat 
appearance will be evident from the photograph 
reproduced in Fig. 4. In conclusion, it may be stated 
that arrangements have been made to manufacture 
the engine in six sizes, with from 3 to 8 cylinders, and 
developing from 375 to 1,000 brake horse-power. 
Smaller powers, from 150 brake horse-power to 400 
brake horse-power, are catered for by a series of engines 
of generally similar construction, but available with 
fabricated crankcases if required. Powers in excess of 
1,000 brake horse-power are met by the range of 
Fullagar engines, one of which was described in 
ENGINEERING, vol. cxxx, page 7 (1930). Full test 
results for the latter engine were given in vol. cxxxv, 
page 604 (1933). 








An Exxorricat InpEx.—The Institution of Electrical 
Engineers, Savoy-place, Victoria Embankment, London, 
W.C.2, have issued an index to their Journal coverin 
volumes LX to LXIX (1922 to 1931) ata price of 108. 6d. 
This is very well arranged under both subject matter and 
authors’ names, and should prove a useful compilation. 
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ANNUALS AND REFERENCE BOOKS. 


Standard Handbook for Electrical Engineers.—This 
very valuable compendium of data for the electro- 
technical worker of every type, of which over 100,000 
copies have been issued, has now reached its sixth 
edition. Though the information it affords is put into 
as concise a way as possible, it now extends to no less 
than 2,816 pages, of which 78 are devoted to the index. 
Considerable foresight was shown by those who origi- 
nally drew up the scheme for its publication by 
arranging for the subdivision of all the matter it contains 
into sections, each placed for treatment in the hands 
of some accredited authority. With the development 
of electrical progress some changes have been necessary 
in defining the bounds of each group, but the general 
system has been adhered to. It is interesting to note 
that a section containing very condensed data relating 
to the properties of sections, beams, columns, shafting, 
gearing, &c., has had to be omitted from the new 
edition because of lack of space and the decision that 
the treatment was formerly so restricted as not to be 
in keeping with the rest of the handbook, or satis- 
factory as a substitute for the modern handbooks on 
this non-electrical subject. Published by McGraw- 
Hill Publishing Company, Limited, Aldwych House, 
London, at a price of 42s. net, the Standard Handbook 
for Electrical Engineers has now 28 sections. The 
thorough way in which the preparation has been 
carried out has left no phase of electrical development 
untouched. Whether the subject under consideration 
be modern high-pressure boiler installations, overhead 
transmission pole and tower construction, ultra-violet 
radiations, train-lighting systems, or electricity in 
agriculture, treatment is to be found and reliable data 
are given. The comprehensiveness of the work 
may well be illustrated by the fact that no less than 
30 specialist contributors have provided sub-sections 
for the section relating to industrial motor installations. 
Wherever tested, this handbook has proved to be 
thoroughly up to date, and each section is concluded 
with a very useful bibliography of recent papers. 





Definitions and Formule for Students— Metallurgy.— 
rhe properties of metals are of importance in so many 
spheres that the above booklet, compiled by Mr. E. R. 
Taylor and published by Sir Isaac Pitman and Sons, 
Limited, London, at 6d. net, is likely to be of wide 
service. It contains concise statements regarding the 
significance of a large number of metallurgical expres- 
sions. They, however, contain considerably more than 
would a series of dictionary definitions, for the refer- 
ences to specific materials give composition, general 
characteristics, tensile strengths, elongations, &c., and 
even in some cases specify purposes to which the metal 
is now applied, in view of special properties or circum- 
stances. There are many people engaged in engi- 
neering and other work who will find this little book 
both interesting and profitable. 


PERSONAL. 


Mr. C. B, Unwin, A.M.Inst.C.E., has been appointed 
joint managing director of Messrs. Kryn and Lahy (1928), 
Limited, Coburn Works, Letchworth. 

Mr. M. E. J. Gueury pe Bray has recently started an 
agency for patents, trade marks, and designs at First 
avenue House, High Holborn, London, W.C.1. 

Sin Maurice Bonnam-Cartrer, K.C.B., K.C.V.O., 
has been appointed a director of Messrs. Armstrong- 
Saurer Commercial Vehicles, Limited, London and 
Newcastle-on-Tyne. 

Messrs. B.E.N. Patents, 
from 92, Tottenham Court-road, 
Chase Estate, London, N.W.10. 


have removed 
to Gorst-road, 


LIMITED, 
W.1, 


Barris StanpDarRD Rariway Siena..ine SymMpors.- 

It will be recalled that Part I of British Standard 
Specification No. 376 was issued by the British Standards 
Institution in 1930. This dealt with schematic symbols 
used for showing the signalling requirements on railway 
ylans and diagrams. Part II of the specification, which 
ias now been published, contains a list of symbols for 
use on wiring diagrams, closely following wherever 
possible Specification No. 108, which deals with graphical 
symbols for electrical purposes. The new publication 
also gives full notes and explanations regarding the 
written cireuit system of preparing diagrams. This 
type of diagram is clear and readily understood, while 
it is easy and inexpensive to draw, compared with the 
more elaborate wiring diagrams. The nomenclature 
adopted for the wiring symbols is also used with the 
written circuit. Both wiring and written circuit symbols 
and nomenclature are shown on the same page. A 
matter of very great importance to all electrical engi- 
neers is the labelling of the wires in such a manner 
that they can be readily identified. This matter is also 
dealt with extensively in the publication, and is worthy 
of close examination. Copies of the specification, 
designated No. 376-—Part 2—1933, may be obtained 
from the Publications Department of the Institution, 
~ Victoria-street, London, 8.W.1, price 2s, 2d, post 
ree, 


ENGINEERING. 


CONTRACTS. 


Messrs, OERLIkON, Limited, Victoria House, South- 
ampton-row, London, W.C.1, have received orders from 
the Etzelwerk Company for three vertical-type three- 
phase alternators, each of 18,000 kVA, 10 kV, 50 cycles, 
and a speed of 500 r.p.m.; three 3-phase 10/150 kV | 
transformers of equal capacity; and two 3-phase | 
alternators of 300 kVA for house sets. 

Tae WestincHovsrt Brake anp Saxsy SIGNAL 
Company, Limrrep, 82, York-road, King’s Cross, 
London, N.1, have received orders from the London and 
North Eastern Railway for the supply andi nstallation 
of automatic colour-light signalling between Hackney 
Downs and Seven Sisters Junction. The signals will be 
of the searchlight type, with alternating-current track- 
circuit control. 

Messrs. Joun I. THornNycrorr AND Company, 
LimireD, Smith-square, London, 8.W.1, have received, 
among recent orders, one for forty 10-ton to 12-ton rigid 
six-wheelers, with 100-h.p. engines, from the Metropolitan 





Transport Supply Company, Limited, and one for | 
thirty-one 2-ton lorries from the London and North | 


Eastern Railway Company. Other orders have come in 
from South Africa, Australia, and South America, &c. 


BOOKS RECEIVED. 


Department of Commerce. 
Cireular No. 402. Sundials. 
[Price 5 cents.] | 


| 

| 

Bureau of | 
Washington : 


United States 
Standards. 


Superintendent of Documents. 
Canada. Department of Mines. Mines Branch. No. 733. 
Canadian Limestones for Building Purposes. By M. F. 


F. A. Acland. [Price 30 cents.]} 
By R. N. Vyvyan. London : 


Gouper. Ottawa: 
Wireless over Thirty Y ears. 





George Routledge and Sons, Limited. [Price 8s. 6d. 
net.] 

Getriebelehre. 1. Geometrische Grundlagen. By Dtpt.- 
Inc. P. Gropzutskt and Dr.-Ine. H. Pouster. II. 
Angewandte Getriebelehre. By Drrw.-Inc P. Grop- 
zuiski. Berlin: Walter de Gruyter und Company. 


[Price 1-62 marks each.} 
Handbuch der Anorganischen Chemie. Vol. 4, Part 3. 
Edited by Dr. R. Apeoc, Dr. Fr. ANERBACH and 


Dr. I. Koppert. Leipzig: 8. Hirzel. [Price 21 
marks. } 

Der Grundbau. Vol. Ll. Part 3. Fourth Edition. | 
Berlin: Wilhelm Ernst und Sohn. [Price 3-40 
marks. } 

Feuerungsdecken. By ODrrv.-Inc. Kart Harrarvs, 
Berlin: Carl Heymann. [Price 10 marks.] 


Sicherheitsglas, Verbundglas, Panzerglas, Hartglas, Kun- 


stdrahiglas, By Dr. H. G. Bopenspenper. Berlin. 
Steglitz : Dr. Bodenbender. [Price 18 marks.] 

Society of Chemical Industry. Chemical Engineering 
Group. Proceedings. Vol. 13. 1931. Vol. 14. 1932. 
London: Chemical Engineering Group. 

Combustion et Détonation des Substances Explosives. By 
Marcet Parry. Paris: Hermann et Cie. [Price 
45 francs.] 

Actualités Scientifiques et Industrielles. No. 25. Premiers 
Essais de Cinématographie Ultra-Rapide. By M. A. 


Influence des 
By N. Mart- 


Maenan. [Price 15 francs.] No. 37. 
Facteurs Electriques sur la Végétation. 


nEsco. [Price 7 francs.] No. 46. Cinématographie 
Jusqu’a 12,000 vues par Seconde (avec application a 


U'+tude du vol des Insectes). By M. A. Maanan. [Price 
15 franes.} No. 54. Spectres d’ Absorption Visibles et 


Ultra- Violets des Solutions. By M. Cuore.etr. [Price 
7 francs.) No. 60. Le Vol. au Point Fixe. By A. 
MAGNAN et A. Sarnte-Lacug&. [Price 10 francs.] 
No. 64. Les Phénomenes Biologiques dans le Cadre 


des Sciences Exactes. By T. Cann. [Price 6 francs.] 





Paris : Hermann et Cie. 
The Chemistry and Physics of Clays and other Ceramic 


Materials. By Awtrrep B. Searie. Second Edition 
Revised. London: Ernest Benn, Limited. [Price 
55s. net. | 


La Practica delle Costruzioni Metalliche Case in Acciaio. 
By Dorr. Inc. Fausto Mast. Milan: Ulrico Hoepli. 
[Price 40 lire.] 

Rubber and Automobiles. By C. Macsern. 
The Rubber Growers’ Association, Limited. 

Ministero dei Lavori Pubblici. Servizo Idrografico Ufficio 
Idrografico del P.O. Parma. Livellazioni di Precisione 
per wu Relievo Altimetrico del Corsa d’ Aqua. No. VI. 
Stura di Demonte, Dora Riparia, Dora Baltea. Rome : 
Prooveditorato Generale Dello Stato. [Price 10 lire.] 

Swiss Association for Testing Materials (S.A.T.M.) 
Second International Rail Assembly, Zurich, June 16-19, 
1932. Zurich: 8S.A.T.M. 

United States Geological Survey. Water Supply Paper 
No. 713. Surface Water Supply of the United States, 
1931. Part 3. Ohio River Basin. [Price 20 cents.] 
No. 716. 1931. Part 6. Missouri River Basin. 
[Price 20 cents.}] No. 722. 1931. Part 12. North 
Pacific Slope Drainage Basins. A. Pacific Slope 
Basins in Washington and Upper Columbia River 
Basin. (Price 15 cents.] No. 724. 1931. Part 12. 
North Pacific Slope Drainage Basins. C. Pacific 
Slope Basins in Oregon and Lower Columbia River 
Basin. [Price 15 cents.] No. 725. Surface Water 
Supply of Hawaii, July 1, 1930, to June 30, 1931. 
[Price 10 cents.] Washington : Superintendent of 
Documents. 

Der Maschinen und Geriitepark im Baubetrieb. 
Wotrer. Berlin: Wilhelm Ernst und Sohn. 
11 marks.] 

Rensselaer Polytechnic Institute. Bulletin No. 41. An 
Investigation of Methods of Decarburizing Iron-Nickel- 


London : 





By E. 
[Price 


Chromium Alloys. By R. W. Dayton. No. 42. 
An Investigation of the Transient Vibrations of a 
Telephone Diaphragm. By H. E. Henecke, Troy, 





N.Y.;: Rensselaer Polytechnic Institute, 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are given. Further details may be obtained on applica- 
tion to the Department, the reference number appended 
being quoted in all cases. 

Scientific Instruments.—The supply of surveying, 
drawing instruments, calculating machines, &c. The 
Ministry of Public Works, Cairo. August 22. (Ref. No. 
B.Y. 7,617.) 

Overhead Line Material.—The supply of overhead line 
material and street-lighting spares. Electricity Depart- 
ment, Cape Town. August 16. (Ref. No. A.Y. 11,892.) 

._Tronclad Service Cut-outs.—The supply of 5,000 25- 
ampere single-pole ironclad service cut-outs. Electricity 
Department, Cape Town. August 16. (Ref. No. A.Y. 
11,893.) 

Braided Copper Conductors.—The supply of 30 miles of 
braided copper conductors for overhead transmission 
lines. Johannesburg Municipality. August 17. (Ref. 
No. A.Y. 11,894.) 

Mild-Steel Bars. 
square bars for Government 
Public Works, Cairo. August 
12,790.) 

Brass Piping, Sheet, dc. 
sheet, and copper sheet. 
Harbours Administration, 
(Ref. No. G.Y, 12,789.) 

Light Motor Runabouts.—The supply of two petrol 
motor runabouts, with 4-wheeled chassis, box bodies, 
and of 8-cwt. capacity. Municipality of Johannesburg. 
August 17. (Ref. No. G.Y. 12,788.) 

High-Speed Lathes.—The supply of two motor-driven 
high-speed lathes. The Department of Ports and Rail- 
ways, Lourengo Marques. September 9. (Ref. No. A.Y. 
11,897.) 

Battery Plates. 
for a 700 ampere-hour battery. 
Department of New Zealand, Wellington. 
(Ref. No. A.Y. 11,898.) 

Motor Alternator Set.—The supply of a 20-h.p. motor 


The supply of mild-steel round and 
Workshops. Ministry of 
16. (Ref. No. G.Y. 


The supply of brass piping, 
South African Railways and 
Johannesburg. August 28. 


The supply of 25 sets of battery plates 
The Post and Telegraph 
September 12. 


alternator set for meter testing. Electricity Depart- 
ment, Cape Town. September 27. (Ref. No. A.Y. 
11,896.) 


A firm in Nairobi is anxious to 


Dehydrating Plant. 
for dehydrating lucerne. 


receive particulars of plant 
(Ref. No. A.Y. 11,890.) 

Thin Steel Black Plates.—A firm in Nantes, France, 
wishes to be put in touch with manufacturers of steel 
sheets, 0-36 mm. to 1 mm. thick, suitable for the manu- 
facture of galvanised articles. (Ref. No. G.Y. 12,793.) 


NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Scottish Steel and Iron Trades.—There is practically 
nothing doing in the steel and iron trades in the West of 
Scotland this week, owing to the works being closed for 
the annual holidays. A fair amount of business was 
put through before operations ceased, and although 
buying was fairly satisfactory, viewed from to-day’s 
standpoint, it fell far short of what usually takes place 
in normal times. At the steel works, the demand during 
the past week or two has shown signs of expanding, and 
producers are very hopeful that the autumn months will 
bring forth a decided increase in business. Shipbuilding 
material has not been in very active request as the 
tonnages have been small, but the producers of black 
steel sheets have recently been in receipt of rather better 
orders, and at the moment have quite a fair amount of 
work to commence to after the holidays. For bar iron 
and re-rolled steel bars the demand has been steady, 
but of very moderate proportions, and producers fully 
expect to receive more satisfactory orders as the stocks 
of Continental material in this country begin to diminish. 
The duration of the holidays is until the end of this 
month, and all are hoping that the accumulation of 
specifications will be sufficient during the time to give 
a good start when operations are resumed. The follow- 
ing are the current market quotations :—Boiler plates, 
9l. per ton; ship plates, 81. 15s. per ton; sections, 
8l. 7s. 6d. per ton; black steel sheets, } in., 8. per ton ; 
and galvanised corrugated sheets (No. 24 gauge), 121. 10s. 
per ton, all delivered at Glasgow stations; ‘* Crown ”’ 
bar iron, 91. 15s. per ton for home delivery, and 91. 5s. 
per ton for export ; and re-rolled steel bars, 71. 5s. per ton 
for home delivery, and 6l. 10s. per ton for export. 

Scottish Pig-Iron Trade—The Scottish pig-iron trade 
shows no change, and the demand is still very limited. 
Stocks on hand are ample to meet all calls. The following 
are to-day’s prices :—Hematite, 66s. per ton, delivered 
at the steel works; and foundry iron, No. 1, 67s. 6d. 
per ton, and No. 3, 65s. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, July 15, amounted to 196 tons. Of that total, 
116 tons went overseas, and 80 tons coastwise. During 
the corresponding week of last year the figures were 
9 tons overseas and 51 tons coastwise, making a total 
shipment of only 60 tons. 


INSTITUTE OF TRANSPORT.—It has been decided that 
the next Congress of the Institute of Transport will be 
held from June 6 to June 9, 1934, probably at Leeds. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

_ Iron and Steel.—While there can be no general revival 
in local industry until business in shipbuilding and railway 
steel improves, the continued advance registered in heavy 
steel production is giving considerable satisfaction. 
Thanks to this and to the more active conditions in some 
of the intermediate and specialised sections, local un- 
employment has fallen considerably as compared with 
a year ago. Close on 10,000 more operatives are em- 
ployed wholly or part-time. Activity at local furnaces 
is fully eq to that of a week ago. Full-time opera- 
tions are reported from some of the biggest batteries in 
the district,-and a large weight of material is leaving this 
area in the form of bars and billets. The improved 
prospects of the finished trades account for the firmer 
tone in raw and semi-finished materials. This week’s 
revised quotations are as follows :—Hard basic steel 
billets, 71. 158.; soft basic steel billets, 61. 5s.; West 
Coast hematites, 83s. 6d.; East Coast hematites, 75s. ; 
Lincolnshire No. 3 and Derbyshire No. 3 foundry iron, 
each 63s. 6d.; Derbyshire and Lincolnshire forge iron, 
each 59s. 6d. ; bars, 101. ; and sheets, 111. 10s. The heavy 
demand for automobile steel is one of the outstanding 
features of the local trades. Several leading British 
firms are buying large supplies of gear-boxes and clutch 
plates. Good business is also being done in construc- 
tional parts and fitments for omnibus manufacture. 
Toolmakers are ee to put up a stern fight to 
retain home and export business wrested from the 
United States within recent years. Among miscellaneous 
inquiries circulating this week are those from Egypt for 
files and tweezers; from Paris for cold-rolled steel in 
endless coils for wood-saw manufacture ; from Holland 
for knife-sharpening steel ; from Ceylon for hot-water 
boilers; from London for pressed metal ashtrays, 
various kinds of knives, pliers, and stainless materials ; 
and from Manchester for drilling machines. 

Hull Coal Traffic—The uneven conditions which mark 
the coal trade find reflectioh in the latest official returns 
relating to traffic via Hull. Last month’s receipts were 
15,000 tons less than those for May, and 11,000 tons 
below those for June, 1932. The Snstcenr's total of 
1,615,000 tons compares with 1,620,000 tons for the 
first six months of last year. Overseas trade in June 
showed a marked shrinkage. It aggregated 58,000 tons, 
against 95,000 tons in May, and 80,000 tons in June, 
1932. The half-year’s exports of 430,000 tons were 
over 20,000 tons below those for the first six months of 
last year. Taking these two periods as a standard of 
comparison, an improved trade was done with South 
America, Denmark, Holland, Portugal, Norway, and 
Sweden. Trade decreased notably with Belgium, 
Egypt, France, and Iceland. 

South Yorkshire Coal Trade.—Conditions show little 
variation as compared with a week ago. On inland 
industrial account the iron and steel trades are taking 
larger supplies. Export business in, best hard steams, 
singles, and smalls is adversely affected by inadequate 
——> Railway companies are taking increased 
deliveries to meet summer traffic needs. Home bunker- 
ing business is oe and featureless. A slight improve- 
ment is reported in the demand for furnace and foundry 
coke. House coal is seasonally weak. Quotations are : 
Best branch hand-picked, 25s. 6d. to 26s. 6d.; Derby- 
shire best house, 20s. 6d. to 22s. 6d.; best screened nuts, 
16s. 6d. to 17s.; small screened nuts, 15s. 6d. to 16s. ; 
Yorkshire hards, 16s. to 17s.; Derbyshire hards, 16s. to 
17s. ; rough slacks, 8s. to 9s. ; nutty slacks, 7s. to 8s. 6d. ; 
and smalls, 5s. to 6s. 


NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Welsh Gold Mines.—Reference has been made recently 
to the resumption of the mining at the once famous 
gold mine at Gwynfynydd, after some twenty years of 
idleness. Among other gold propositions that are being 
developed is one in South Wales, where the ancient 
Ogofau mines, near the village of Llanpumpsaint, 
Llanwrda, Carmarthenshire, are being restarted. The 
Romans worked gold down to the water level in mines, 
the rock tunnels of which can still be examined. In 
1910 the Cothi Mines Company sank a shaft with the 
object of working the gold veins at lower levels. The 
shaft was sunk to 96 ft., when water was struck and the 
mine was abandoned. The Roman Deep, Limited, has 
now taken over the mine on a lease of 63 years and is 
pumping out this shaft. The timbering of more than 
twenty years ago has been remarkably preserved by the 
water. It is intended to extend the levels already made 
and to sink the shaft another 100 ft., where more levels 
will be put in as required. Three reefs struck in 19190 
gave a test of 2-63 oz. of gold to the ton. 


Carmarthen Town Bridge.—After discussions extending 
over some years, the Ministry of Transport have informed 
the Carmarthenshire County Council that the Ministry 
is not prepared to accept the Council’s proposals for a 
new bridge over the River Towy and the railway at a 
cost of 115,6901., but favours the 75,0001. scheme 
previously approved by the Ministry. The Council 
have been asked whether, in the event of a specific grant 
from the Road Fund being made, the County Council 
would be prepared to accept the 75,0001. scheme. The 
Council’s scheme provided for a high-level bridge which 
would cross the railway and the River Towy and continue 
to Castle Hill, giving a fine wide approach through the 
castle grounds to Guildhall-square. The cheaper scheme, 
favoured by the Ministry, provides for a bridge crossing 
the railway and river, but then dropping to the quay- 
side and connecting through Blue-street. 

Swansea Aerodrome Proposal_—Swansea Corporation 
Finance Committee have decided to postpone until after 





September 30, when the Borough treasurer has been 
able to submit a report on the budget position, con- 
sideration of pro to appoint consultants at a fee of 
350l., plus travelling and other expenses, to examine the 
district and recommend a site for an aerodrome, It was 
pointed out that owing to the absence of an aerodrome 
at Swansea, the Mollison seaplane had to be taken from 
Pendine Sands to Cardiff, while waiting for suitable 
weather for their great flight. 

New Radnorshire Bridge.—Another stage of the trunk 
road from Swansea to Shrewsbury across Wales has 
been completed by the new bridge at Llandewy, Radnor- 
shire, which was opened by Lord Ormathwaite, G.C.V.O., 
a former lord-lieutenant of the county. The cost of the 
bri and associated works was estimated at 104,0001., 
of which the Ministry of Transport agreed to contribute 
85 r cent. These works, however, have not been 
carried out in full, but the remainder, it is understood, 
will shortly be proceeded with. In ten years 15 bridges 
on main roads and 24 bridges on district roads have been 
constructed in the county. 

Drainage in Mid-Glamorgan.—In view of the refusal 
of certain of the councils interested to proceed with a 
joint sewerage scheme for mid-Glamorgan, estimated to 
cost 360,0001., efforts are now being made to induce the 
Glamorganshire County Council to proceed with the 

h for ing and regulating the River Ogmore. 
Steps are being taken with a view to the formation of a 
River catch t sch for the area, under the control 
ef the county. 








NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 
The Steel Trade.—The placing in the last few weeks of 
a number of contracts by municipal authorities and 
rivate undertakings has provided a welcome impetus 
in the structural engineering branch, which is facing the 
second half of the year with greater confidence. In few 
cases, of course, are heavy tonnages involved, but the 
actual movement of business, coupled with an improved 
inquiry, are accepted as an indication that the section 
now has slightly better prospects. A few specifications 
for locomotive plates are also circulating, and generally 
steel manufacturers are encouraged to expect some 
quickening in demand for materials in the near future. 
Some improvement has been noted in buying activity 
in special alloy steels, and bright-drawing bars are also 
making a better trade. Foundry iron is still selling only 
on a restricted scale, with little sign of contracts for 
forward deliveries. Consignments for immediate con- 
sumption are just maintaining the level of late weeks. 


Recent Orders.—Messrs. The Pearson and Knowles 
Engineering Company, Limited, of Warrington, have 
been entrusted by the Cheshire Lines Committee with 
the erection of a new 80-ft. bridge over Winwick-street, 
adjoining the Warrington Central station, to replace a 
smaller structure. Messrs. The Metropolitan-Vickers 
Electrical Company, Limited, are to supply Cosmos 
electric lamps to the Union-Castle Steamship Company, 
Litnited ; and Messrs. The F, C. Construction Company, 
Limited, of Derby, are installing, at a cost of approxi- 
mately 10,0001., a water-softening plant at Bawtry, 
near Doncaster, for the London & North Eastern 
Railway. Progress is being made with the new Mersey 
Tunnel, for work in connection with which the majority 
of the contracts have now been placed. One of the 
latest is that given to Messrs. John Mowlem and Company, 
Limited, of London, for the erection of the King George 
Dock ventilation station, at a cost of 229,7921. General 
work on the construction of the tunnel, it is stated, is 
ahead of schedule. In the Trafford Park district, Man- 
chester, Messrs. Edward Wood and Company, Limited, 
of the Ocean Ironworks, and Messrs. Redpath, Brown 
and Company, Limited, have on hand a number of useful 
steelwork contracts. 








MARKING OF ImPpoRTED Ciocks.—An inquiry will 
be held at the Board of Trade Offices, Great-George- 
street, London, S.W., at 11.30 a.m. on Monday, July 31 
and at 10.30 a.m. on Tuesday, August 1, as to whether 
clocks, clock movements, synchronous electric motors 
of the type used in clocks and recording instruments and 
platform escapements imported from abroad should be 
required to bear an indication of their origin. 





British STANDARD SPECIFICATION FOR LiGHT ALLOY 
Bars.—For some years the light-alloy industry has 
been familiar with the Specifications Nos. 31.1 and 
2125 for wrought bars in the two alloys generally 
known as Duralumin and “ Y”’-alloy. These two 
specifications were prepared having regard to the use 
of this material for aircraft purposes, and the British 
Standards Institution has now issued two corresponding 
specifications, Nos. 477—-1933 and 478—1933, dealing 
with the quality and properties of these alloy bars for 
general engineering purposes. The specifications detail 
the compositions of the alloys and their mechanical 
properties. Dimensions and tolerances are standardised 
and some helpful notes relating to the preparation and 
heat treatment of the respective alloys are included. 
The specification for Duralumin (No. 477) covers the 
requirements of the machinist, and also of the drop 
forger, and provides for the material as used largely in 
the motor-car industry, and for the heavier forms of 
transport, such as railways and steamships. The 
“ Y ”-alloy specification (No. 478) covers the material 
used for those parts of internal-combustion engines 
exposed to elevated temperatures in service. Copies of 
the specifications may be obtained from the Publications 
Department of the Institution, 28, Victoria-street, 
London, 8.W.1, price 2s. 2d. each, post free. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is rather more 
business passing in Cleveland pig-iron. Overseas sales 
are still light, But are less difficult to arrange than of 
late, though it is still impossible to book orders for ship- 
ment abroad except on substantially lower terms than 
rule for other business. Local and other home con- 
sumption is gradually expanding. Deliveries to Scotland 
are held up by Scottish holidays. No. 3 g.m.b. is 62s. 6d. 
for local consumption, 64s. 6d. for supply to North 
Eastern districts beyond the Tees-side zone, 65s. 3d. for 
delivery to the Glasgow area, and 62s. 3d. for delivery 
to Falkirk. No. 1 e of iron is at a premium of 2s. 6d., 
and No. 4 foundry and No. 4 forge qualities are at a 
discount of ls. Ironmasters have very little Cleveland 
iron stored, and second-hands have command of only 
moderate quantities. The statistical position is thus 
quite strong, and early enlargement of output by re- 
kindling idle plant is not unlikely. 

Hematite-—Demand for East Coast hematite pig has 
not yet overtaken production, but movement is in that 
direction, and the limited make is expected to be fully 
taken up in the very near future. Stocks at the blast 
furnaces are embarrassingly large, but may soon commence 
to decrease. Substantial sales have been made to home 
consumers and to merchants, and a few parcels have 
been disposed of to overseas firms notwithstanding the 
continued comparative cheapness of Continental hema- 
tite. Prices for home use have not yet been advanced, 
but rise is imminent. Export quotations are weak. 
Recognised f.o.t. and f.o.b. market rates are 59s. for 
ordinary qualities, and 59s. 6d. for No. 1 hematite. 

Foreign Ore.—Sales of foreign ore are still few and 
small, but merchants are inclined to take a firmer stand. 
It is now difficult to buy rubio, of 50 percent. quality, at 
below 15s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
markedly less plentiful and values tend upward. The 
bulk of the A om going into local use is made at con- 
sumers own ovens. Consequently transactions are not 
numerous or large, but sellers are no longer shading 
15s. 6d. for good average qualities delivered to Tees-side 
works, and hint at an early rise. 

Manufactured Iron and Steel.—There is still vast room 
for improvement in the various branches of the finished 
iron and steel industries, but further slight changes 
for the better are apparent. There is considerable 
activity in certain departments of the semi-finished 
trade. Outlook for departments engaged on turning 
out shipbuilding material has brightened, and construc- 
tional steel producers have fiirly good contracts to 
execute. Demand for railway requisites still falls far 
short of what could be desired. Business in galvanised 
sheets is on only a moderate scale. Among the principal 
market quotations are: Common iron bars, Ol. 158. ; 
best bars, 101. 5s.; double best bars, 101. 15s.; treble 
best bars, lll. 5s.; packing (parallel), 8l.; packing 
(tapered), 101.; steel billets (soft), 51. 7s. 6d.; steel 
billets (medium), 61. 12s. 6d.; steel billets (hard), 
7l. 2s. 6d. ; iron and steel rivets, 111. 5s. ; steel ship plates, 
8l. 158; steel angles, 8l. 7s. 6d.; steel joists, 81. 15s. ; 
heavy sections of steel rails, 81. 10s. for parcels of 500 
tons and over, and 9l. for smaller lots; fish plates, 
121. 10s. ; black sheets (No. 24 gauge), 101. for delivery 
to home customers, and 9l. f.o.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge), 
121. 10s. for delivery to home customers, and 111. f.o.b. 
for shipment overseas. 

Scrap.—Outlets for cast-iron borings and turnings are 
very restricted, whilst heavy cast-iron and machinery 
metal sales are few and small, but light cast-iron is in 
better request at about 36s., and heavy steel scrap 
readily realises 42s. 6d. Merchants are asking 45s. for 
the last named commodity. 








Lioyp’s WrREcK STaTistTics FoR 1932.—The statistical 
summary of ships totally lost, broken up or condemned, 
which is published by Lloyd’s Register, shows that 
during 1932 the gross reduction in the mercantile marine 
of the world amounted to 651 ships totalling 1,751,357 
tons. Of this total, which excludes all ships of less than 
100 tons, 573 ships, making 1,696,245 tons, were steamers 
or motorships and 78, making 55,112 tons, were sailing 
ships. Compared with 1931, these figures show an 
increase of 350,537 tons as regards steamers and motor- 
ships and an increase of 22,000 tons for sailing ships. 
The vessels broken up amounted to 1,378,193 tons, as 
against 1,032,712 tons in 1931, and the casualties showed 
an increase of 37,056 tons. 


ELEectTrRIcaL ConDUIT IN THE MANUFACTURE OF FURNI- 
TURE.—Electrical conduit has often been used for other 
purposes than that for which it was originally intended, 
these uses including curtain rods, aerial masts, and 
towel rails. We now learn from the General Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2, that it has been employed by Mr. J. A. G. Collier, 
chief engineer to London Restaurants, Limited, for 
producing chairs and tables of the modern steel tubular 
type. For this purpose some 200 ft. of Magnet Silverlac 
conduit was utilised, the furniture being finished in red 
cellulose enamel with black upholstery. No special 
appliances were required, the whole of the work being 
carried out with the aid of a set of stocks and dies, a 
wooden bending block, and a pipe vice. Full use was 
made of elbows and tees for bends. Considerable 
ingenuity was exercised in finishing off pieces of furniture, 
such as stool armchairs and tables, which were made in 
endless tubular form. 
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MACHINERY FAILURES. 


In the annual report just published by the 
British Engine Boiler and Electrical Insurance 
Company, Limited, proportionately more space 
is devoted to the various technical studies in which 
the company is engaged, than was the practice 
in the past. In part, this new departure may be 
regarded as the natural outcome of an increasing 
faith in the value of laboratory research, but, 
admitting this, the ultimate test against which 
there is no appeal is that of experience in actual 
service. Unless checked, thus, laboratory tests 
and office computations may prove seriously in 
error. In fact, where service conditions are 
relatively easy as in railway bridge work, it is 
notorious that some designers ignore the experience 
of the maintenance men, in a way which could 
rapidly bankrupt engine builders and machinery 
makers. It was considerations of this kind which 
enhanced the interest and importance of the 
reports written by Mr. Michael Longridge, who 
had both the insight to see what was instructive 
in machinery failures and the capacity to describe 
these clearly and yet concisely. Many of the acci- 
dents on which he reported, occurred to engines 
dating from quite early times. The number of such 
engines is necessarily steadily diminishing, and in 
view of the higher standard of technical knowledge 
and the better quality of the materials now avail- 
able, fewer accidents might be expected. Con- 
ditions are, however, undergoing a continuous 
change. Speeds have gone up to rates, which 
to an earlier generation, would have seemed in- 
credible, the introduction of the internal com- 
bustion engine, and of the electric generator and 
motor, brought in new problems to which must be 
added those peculiar to the steam turbine. 

It is of interest to note that not a single accident 
to steam turbines is recorded in the report under 
review, though rumours, have been rife of not 
a little trouble from disc vibration even in large 
units built by first-class makers. In all pioneering 
work, accidents are practically unavoidable, but 
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unless these result in loss of life, it is to the 
insurance companies alone that the profession can 
look for impartial and instructive particulars. 

The report under review is the first to be issued 
since the company responsible for its publication 
absorbed the historic Manchester Steam Users’ 
Association. This was founded by Fairbairn in 
1854 and made most important and valuable 
contributions to the improvement of engines and 
boilers. Amongst the most notable of its achieve- 
ments was the demonstration of the baselessness 
of a one-time popular theory of boiler explosions. 
It was, in fact, contended that these were often 
not due to faulty design or to bad materials, but to 
phenomena, associated with the spheroidal state 
assumed by a drop of water in contact with a 
highly heated plate. Such a drop is supported on a 
cushion of steam, and so long as this cushion persists 
the transfer of heat is small and the evaporation 
low. As the plate cools, however, a point is 
ultimately reached, in which actual contact is 
established between the liquid and the hot surface, 
and the drop is then dissipated almost instan- 
taneously into steam. It was held, and Tyndall 
seems to have accepted the view, that if boiler 
plates got overheated, and the feed were then 
turned on, a spheroidal state would be established 
at the outset, and that when this ultimately dis- 
appeared, steam would be generated in quantities 
to which no practicable safety valve could give 
relief and an explosion would be inevitable. This 
theory had the obvious advantage of largely 
relieving boiler makers from responsibility for 
defective designs or materials, and it was corre- 
spondingly popular. The Manchester Steam Users 
Association determined, however, to submit this 
attractive hypothesis to actual test. Under the 
direction of Mr. Lavington E. Fletcher, then chief 
engineer, a full-sized boiler was accordingly con- 
structed in line with the best practice of the day, and 
was erected in a bomb proof shelter. The plates 
were overheated more than could ever be pos- 
sible in practice, and the cold feed was then turned on. 
Nothing happened, and when the observers emerged 
from their safety retreats, they found the boiler 
intact. This particular experiment was, it should 
be added, only one item of an exhaustive series in 
which every detail of boiler construction and equip- 
ment was submitted to proof. Boiler practice was 
thus greatly improved. 

Mr. Fletcher was succeeded as chief engineer by 
Mr. C. E. Stromeyer, who carried on the good tradi- 
tions. The most important problem studied by him 
was that of water hammer, which was responsible 
for many fractures of steam pipes and valves. The 
precautions by which this danger has been eliminated 
are largely due to Mr. Stromeyer. 

It is of interest to note that the Mr. Longridge, 
who founded the British Engine Boiler and Electrical 
Insurance Company, Limited, was at one time 
chief inspector of the Manchester Steam Users’ 
Association. To the report under review, the 
present editor, Mr. L. W. Schuster, M.A., con- 
tributes a valuable and instructive essay on the 
rationalisation of bend tests. He establishes an 
approximate correlation between the reduction of 
area observed in tensile tests and the behaviour 
of the material in bend tests. Hitherto, no definite 
relationship has been noted between the width and 
the thickness of a specimen, and its liability to 
crack when bent. Experience shows that the 
narrower the bar, the greater is the angle through 
which it can be bent without the appearance of a 
crack. This is due to the fact with narrow bars, 
the metal flows freely. There is, however, a 
limit to the thickness of a bar which can be bent 
without distortion. In the case of mild steel this 
limit is about 0-81 times the thickness. Narrow 
bars crack at the edges, but bars having a width of 
five times the thickness, crack at the middle, and 
cannot be bent through as great an angle. 

In a bend through 180 deg., a wide bar, Mr. 
Schuster concludes, will be as severely tested as a 
square bar, if the former over which it is bent is 
3} times as much in diameter as that used in bending 
the square bar. The difference in the behaviour of 
wide and narrow bars is traced by Mr. Schuster to 
the fact that with wide bars, lateral contraction is 
largely suppressed, and the flow of the metal is 
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correspondingly restricted. With narrow bars the 
flow is free, and in some progressive bend tests of 
narrow bars made by him, the final length of some 
of the fibres was three times the original length. 
Of course, even greater elongations are noted in 
wire drawing, where lateral contraction is promoted 
instead of restricted, but after « certain number of 
passes, the metal has to be annealed, whereas there 
was no annealing in Mr. Schuster’s bend tests. 

The facts to which Mr. Schus.cr calls attention 
are obviously important in the bend tests of fusion 
welds. In butt welds, for example, the weld metal 
cannot flow freely, either in a tensile test or in a 
bend test, and in the former case the reduction of 
area observed is not really characteristic of the weld 
metal. In another part of his report, Mr. Schuster 
describes a method of obtaining specimens of weld 
metal deposited in conditions approximating to 
those of actual use, and large enough for the produc- 
tion of satisfactory tensile test bars. 

That cracked shafts may run for years before 
renewal becomes necessary has long been recognised, 
and further instances are recorded by Mr. Schuster. 
In one case, a cracked crankshaft had a useful life 
of five years. Another cracked crankshaft ran for 
eighteen months after the crack was first detected. 
The important point is to note the progress of the 
crack, and to condemn the shaft at once when the 
crack begins to take a transverse direction. Cracks 
often start at sulphide inclusions, taking the form 
of threads near the surface. One failure is reported 
in which a flaw having been found in a crank cheek, 
the makers had carefully concealed the defect by 
inserting a plug so neatly that its presence was not 
detected until the failure occurred. In a number of 
accidents discussed, the material of the faulty parts 
or components was found to be of objectionable 
chemical constitution or damaged by injudicious 
heat treatment. Nevertheless, indifferent material 
may, the report points out, give excellent service 
in conditions where it is not highly tried. In one 
instance, a crankpin with marked sulphide inclusions 
ran for forty years before failure, although the 
working stress was as much as 9 tons per square 
inch. One failure is reported in which no fault 
could be found with the material and not much 
with the design. This was the shaft of a rolling 
mill engine having a normal diameter of 18 in., 
but swelled up somewhat too abruptly to 25} in. 
at the flywheel seat. Some twelve months before 
the shaft had to be condemned, cracks were noticed 
at the change of section. These were cut out with 
a chisel and the engine allowed to continue at work. 
The remedy, however, proved ineffective, and the 
shaft had to be replaced. The main cause of the 
failure was the severity of the service. 

Some failures are reported of shafts having oil 
holes drilled in them. The experience of the 
company is that such holes are not necessarily fatal, 
but where used, the factor of safety should be 
increased. A journal is, however, much more likely 
to fail at a fillet than at an oil hole. 

That heat treatment of steel has its dangers, as 
well as its advantages, is shown anew by the failure 
of a splined shaft of nickel chromium steel. This 
had been hardened and tempered, but the stress 
thus set up led to internal rupture. 

The insurance companies are at times accused of 
being unduly conservative in their attitude to 
fusion welding. The process is undoubtedly a most 
valuable one, but as in previous reports, several 
failures of badly-executed welds are recorded. 
One interesting case is reported of a failure directly 
due to compliance with the Board of Trade regula- 
tion that welded seams, subject to tension, must 
be reinforced by a riveted butt strap. 

An unexplained explosion is reported of an 
autoclave used in the manufacture of beta amino 
anthraquinone by a secret process. The designed 
working pressure of the autoclave was 700 Ib. per 
square inch, and before delivery it had been tested 
by its makers to 2,000 Ib. per square inch. Some 
three months before the accident it had again been 
tested hydraulically, the pressure applied being 
1,000 Ib. per square inch. Nevertheless it exploded 
one morning, the cover being driven through the 
roof of the shop and flung on to a railway 332 ft. 
away. It is admitted that the process of manufac- 
ture involved the use in the autoclave of a dangerous 
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element, but the chemists concerned maintain that | the United Kingdom fell from being the best 


they have definite proof that this was not responsible 
for the accident. On the other hand, the careful 
study made by the insurance company after the 
explosion, showed very conclusively that, in some 
way or other, the pressure inside the autoclave must 
have become excessive. 


BELGIUM AND HER MARKETS. 


Bevoium, a land that has suffered the ravages 
of war, through her geographical position, at so 
many periods in European history, affords an 
interesting study to-day, when the forces raging 
throughout the world are not those of arms, but of 
economics. Heroic in warfare, Belgium has also 
resisted the general depression, as well as, if not 
better than, most. other countries. Individual 
activities, of agriculture or industry, may have 
fared worse than others, but taking a broad view 
of the sum total of the activities of the nations’ 
producers and traders, it has to be acknowledged 
that Belgium has reason to be proud of what she 
has done. 

Public finance was, naturally, in 1932 much 
affected by the prevailing conditions, but such was 
the case in countries of greater resources, and with 
greater facilities to institute means for redress. 
Provisions were made to balance the Budget under 
the new circumstances, by means commendable for 
their honest purpose, of achieving that end alone. 
Rigorous measures of increased taxation, of reduc- 
tions of salaries, pensions and unemployment 
benefits were instituted, and schemes were set into 
action to secure a greater measure of economy in 
the workings of Government departments. Through 
it all Belgium has not been forced to abandon the 
gold standard. Interesting as national finance in 
other lands may be to many, to the engineer there 
is much more instruction to be found regarding the 
true position of any country, from the employment 
returns, the continuance and development of local 
industry, and the magnitude and the nature of 
international trade. On these subjects, a recently- 
published report of the Department of Overseas 
Trade, “ Economic Conditions in Belgium,” by 
Mr. N. 8S. Reyntiens (H.M. Stationery Office. 
Price 4s. net), provides a large amount of infor- 
mation. 

Unemployment may be said to be an unusual 
phenomenon in Belgium. It first became acute in 
1931. Because of the charge it made upon public 
funds, an examination of the means necessary to 
secure reduction of expenditure was made, resulting 
in the exclusion of insured married women workers 
from the benefits of transitional payments. After 
the termination of their statutory benefit, with an 
additional month’s provision out of the National 
Crisis Fund, only the married women whose husbands 
are insured unemployed, receive any benefit, and 
then on a much reduced scale. There are now about 
175 unemployment relief offices, with about 890,000 
members. Special measures have been put into 
force to assist those, such as clerical workers, who 
were previously not insured against unemploy- 
ment, and those still employed in such services 
have responded to appeals to contribute to special 
funds for the assistance of their fellows. Educa- 
tional work, including classes for apprentices and 
workpeople, has been started, to make good use 
of the enforced periods of inactivity in normal 
pursuits, and work has been afforded to many men 
by the replacement of the wooden carriages of the 
National Railway Company, by the most modern 
equipment of metal construction. 

As was to be anticipated from general conditions 
throughout the world, Belgium's trade with foreign 
countries in 1932 showed a marked decline, both 
1 quantity and value. The diminution in value, 
as compared with the returns for 1931, was about 
35 per cent. in imports and about 37 per cent. in 
exports. The countries that have the greatest 
share in the Belgian markets are those with adjoin- 
ing boundaries, Germany, France, and Holland. 
The United Kingdom and the United States of 
America come next in order. It is pleasing to note 
that the percentage of the imports obtained from 
the British Isles increased in the year 1932 from 
8-2 per cent. to 8-6 per cent. At the same time, 
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| market for Belgian goods, giving place to France. 


Actually, the British share in the absorption of 
Belgian exports fell from 20 per cent. in 1931, to 
16 per cent. in 1932. There can be no doubt that 
Belgium is a very interesting market for a very 
large number of United Kingdom products. Many 
articles are already well introduced, but there is still 
very considerable scope for an increased participa- 
tion in the trade. In such markets, because of 
their accessibility to Germany, competition is very 
keen, and intensified by the persistence of the 
economic crisis. A much less important factor is 
the national appeal to purchase only home-produced 
goods. The circumstances that assist the develop- 
ment of United Kingdom trade at present are many 
in number. The present rate of sterling makes 
British goods competitive, and opens the market to 
new products, of which the prices were formerly too 
high. Again, Belgium has attempted to remain 
an essentially free-trade country in a world of 
protectionist neighbours. Modification of this policy 
has been resorted to, and the modification may be 
extended, in cases where, in the opinion of the 
Government, the interests of national production 
demand protection. Goods from British producers 
still command respect for their quality in material, 
and the finish of their workmanship. There are also 
colonies of British and American residents, who 
desire the goods to which they have long become 
accustomed. 

Importation of coal is restricted under a quota 
scheme. Owing to this, the various coke works in 
Belgium have been unable to procure a sufficient 
quantity of Durham coking coals for their needs, 
and have consequently had to resort to a larger 
proportion of Belgian and German substitutes in 
their blendings. The quality of the coke produced 
has suffered in consequence. During last winter, 
owing to a miners’ strike, there was a fair amount 
of Cardiff low-volatile steam coal and Swansea 
anthracite exported to Belgium, but only to make 
up for supplies that could not be then met locally. 
United Kingdom producers of pig-iron do not 
usually sell direct, but to merchants in England, 
who do a speculative trade with Antwerp dealers. 
The makers in Great Britain are thus not generally 
in contact with the consumers, and but rarely have 
any agent on the spot. Great Britain supplies 
practically no constructional steel, but does a 
certain amount of business in high-speed steel for 
tool making. In the market for tinplate, the value 
of trade with the United Kingdom has increased, not 
merely in proportion but absolutely, at a time of 
diminished total demand. In the class of industrial 
machinery, there appears to be many types of 
manufacture, such as colliery and quarry plant, for 
which a good demand may arise. This applies 
also to machine tools. The type of textile 
machinery wanted is not that having the char- 
acteristics of lightness and high speed; there is 
little specialisation in production, and the same 
equipment is used for goods ranging from light to 
heavy. A certain amount of interest has been 
aroused in British electrical machinery and appara- 
tus, owing to the fall in sterling, but the results 
achieved have not been great, because the ground 
has not been worked as thoroughly as seems to be 
necessary. There is a market for internal-combus- 
tion engines, particularly of the Diesel type. Their 
installation by the Belgian railway authorities is 
now commencing. Three types are in use, of which 
one is British, the others being German and Swedish. 
The Société Nationale des Chemins de Fer Vicinaux 
is also investigating the possibility of using rail 
cars, orders for which may possibly be placed this 
year. The situation appears to be becoming more 
favourable for the introduction of British cars, 
particularly commercial and light-weight vehicles. 
The Belgian authorities purchased a number of 
British aeroplanes and engines last year, stipulating, 
however, for their assembly in the British company’s 
works in Belgium, and the expenditure of half their 
constructional cost there. 


INTERNATIONAL CONGRESS FOR SCIENTIFIC MANAGE- 
MENT.—H.R.H. the Prince of Wales has notified the 
chairman of the Sixth International Congress for Scientific 
Management, which is to be held in London, probably 
in July, 1935, that he is willing to act as Patron. 
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NOTES. 
PETROL FROM COAL. 

Nearly two years have elapsed since Sir H. 
McGowan, the head of Imperial Chemical Industries, 
Limited, stated in a letter to The Times that the 
prolonged and costly researches at Billingham-on- 
Tees had proved that, by hydrogenation, petrol 
could be produced from coal at a cost which at the 
then prices would show a small profit if the operation 
were conducted on a sufficiently large scale. Later 
in the same year, Dr. A. Crawford, in a paper read 
before the North of England Institute of Mining 
and Mechanical Engineers, gave some particulars 
of the process followed. He stated that from 
100 tons of dry ash-free coal 62 tons of petrol could 
be produced. Additional coal was required for 
heating and other purposes, so that the overall 
consumption might be taken to be 3-65 tons of raw 
coal per ton of petrol produced. The overall 
efficiency was given as 43 per cent. and the cost of 
production on a large scale as 7d. per gallon, of which 
2d. per gallon represented an allowance for obsoles- 
cence of the plant. The above estimate was based on 
an output of 220,000 tons of petrol perannum, and the 
estimated profit was too small to justify the attempt 
to work the process commercially. Conditions have, 
however, been completely changed by the announce- 
ment made in the House of Commons on Monday 
last, stating that the Government proposed to 
guarantee for a term of years a preference of at 
least 4d. a gallon on the home-produced spirit. As 
matters stand there is a duty of 8d. a gallon on 
imported petrol, which is not balanced by an excise. 
Should this condition persist, the guarantee will 
extend for four and a half years only. If, however, 
an excise duty is imposed, or the import duty 
lowered, the duration of the guarantee will be 
extended, and if the bonus is ultimately fixed at 
4d. a gallon, the term will be ten years. As already 
noted, the output on which Dr. A. Crawford’s 
estimates were based was 220,000 tons of petrol per 
annum, and the plant required would cost 8,000,0001. 
Apparently further improvements have been effected, 
since Mr. MacDonald forecasted a yearly output of 
but 100,000 tons. Further particulars have since 
been published stating that Imperial Chemical 
Industries Limited, will instal forthwith plant 
costing 2,500,000/. and capable of processing 400 
tons of coal per day. Another 600 tons a day will 
be consumed in the operation. With the plant in 
full work, employment will be found for 2,500 
miners. Eighteen months will be required to 
construct the plant, and during this time work 
will be found for some 7,000 men directly, and 
indirectly, for probably about 5,000 more. The 
Government are to be congratulated on this new 
departure, which implies no heavy drain on the 
Treasury such as is involved in the execution of 
non-urgent public works, which as a panacea for 
unemployment has invariably proved unsatisfactory. 
It is to be hoped that, following the same policy 
of helping those who are prepared to help them- 
selves, the Government will soon see their way 
to forward the resumption of work on the new 
Cunarder. 


PRONENESS TO ACCIDENTS. 


Accidents to the individual, particularly in indus- 
trial work, may have consequences to others than 
those immediately concerned. Indeed, anyone 
unduly liable to incur accidents, and all who have 
had any concern with workshop conditions know 
well that such individuals do exist, and may be a 
continual source of danger to their fellow workmen. 
The great difficulty exists, however, that it is not 
as easy to arrive at decisions regarding the prone- 
ness of individuals to such actions, as it is to pre- 
determine that certain materials are unsuitable 
for incorporation in any composite structure or 
machine. The Industrial Health Research Board 
of the Medical Research Council has adopted the 
subject as one for thorough investigation, with the 
hope that ultimately it may be possible to deflect 
persons so afflicted from entry into dangerous 
occupations. Early work has shown that, within 
the groups tested, those who showed up badly in 
certain psychological tests tended to have a greater 
accident experience than those who came through 





the investigations with better results. How far 
the work has proceeded, and something of what 
might be anticipated from its further prosecution, 
is afforded by the publication, on behalf of the 
Board, by H.M. Stationery Office of a Report on 
Tests for Accident Proneness (price 9d. net), pre- 
pared by Messrs. E. Farmer, E. G. Chambers and 
F. J. Kirk. The methods used in the work were 
generally those used in measuring the value of 
vocational tests. For instance, intelligence and 
sensori-motor tests were applied to groups of boys 
entering certain skilled trades, and their per- 
formances were compared with their subsequent 
accident rates, over a period of years. Naturally, 
a very long time must elapse, and a great number 
of cases must be dealt with, before the experiences 
are sufficient for any significant statistical analysis. 
Consequently progress must be slow. The new 
data, now made available, are more extensive than 
was formerly the case, and, it is claimed, are free 
from certain sources of errors, which have been 
found to have existed in the earlier work. It is 
borne out in the Report that a practical application 
of the results of the tests, so far conducted, would 
have reduced the actual number of accidents, even 
in groups, where it was impossible to show by 
vigorous methods any significant association with 
the tests. Further work is undoubtedly needed, 
to show whether the tests applied have, in other 
cases, the same value, or what proportion of it, as 
in the groups so far dealt with. With this end 
in view the investigations are stil] proceeding. 


Rattway Rates AND COASTWISE 
SHIPPING. 

On Thursday, June 29, the Standing Committee 
of the House of Commons, which is dealing with the 
Government’s Road and Rail Traffic Bill, considered 
a clause empowering a railway company to “ make 
such charges for cartage of goods as may be agreed 
between them and traders, subject to the approval 
of the Rates Tribunal.” The object of this clause 
is to relieve the railways of certain statutory 
obligations, which now prevent them from giving 
preference to one trader over another, if such a 
course is desirable, and will thus enable them to 
meet road competition. It was argued, however, that 
while such a course might be equitable in the cases 
mentioned, there was no reason for its adoption 
where the heavy traffic, over which the railways still 
possess a monopoly, was concerned. It has also 
been pointed out that such freedom of action might 
react adversely on the coastwise shipping industry, 
since it will be open to the railways to regulate their 
charges for transport to and from the docks and the 
dues at such of the latter as are owned by them in 
such a way as to raise the payment for the transport 
of water-borne goods far above the level of the 
competitive railway rates. The Minister has met 
this latter objection by introducing an amendment 
which provides that should any dock or port 
authority have reason to believe that a railway is, 
by an agreed charge, placing them at a disadvan- 
tage compared with others, they may complain to 
the Railway and Canal Commissioners, and that 
this body may determine the question. This is an 
equitable arrangement and should meet with the 
approval of those in whose interests it has been 
devised. 


Tue INSTITUTION OF ELECTRICAL ENGINEERS. 


Last summer, the Institution of Electrical Engi- 
neers held a very successful Conversazione of Over- 
seas Members, and the function was equally success- 
fully repeated on Wednesday of last week. Members 
of any of our great engineering institutions who are 
located in the Dominions, Colonies or foreign 
countries must necessarily feel themselves rather 
out of touch with headquarters. As a rule they are 
not in this country during the normal session and 
in summer, when they are most likely to be here, 
meetings are suspended. The holding of this special 
Conversazione for such members by the Institution 
of Electrical Engineers is much to be commended. 
It is very possible that for some of those who 
attend, it is the first function at headquarters at 
which they have been able to be present. It would 
clearly assist the Council in making arrangements 
for this meeting if overseas members would advise 








the Secretary that they are likely to be here during 
the summer. At the Conversazione on the 12th 
inst., the guests were received by the President, 
Professor Marchant and Mrs. Marchant. Inter- 
course and the making of new friends may be looked 
upon as the primary purpose of a function of this 
kind, but, in addition, interest was provided by 
two short addresses, one by Mr. C. C. Paterson, 
who dealt with the development of ‘“ Luminous 
Discharge Tube Lighting ” from the original Moore 
light to the remarkably efficient Hot-Cathode lamp, 
and the other by Mr. N. Ashbridge, who dealt with 
“Empire Broadcasting ” and explained the methods 
adopted to supply programmes from the home 
country to every part of the Empire. Various 
exhibits were also arranged in the Library, including 
a large collection of modern transmitting and 
receiving valves by the British Broadcasting Cor- 
poration, and a demonstration of discharge tube 
phenomena arranged by Mr. C. C. Paterson and 
Mr. H. G. Jenkins, This included some remarkably 
effective and beautiful examples of “ wriggle” 
tubes in which the discharge broke up into beads 
and strie. The “wriggle” effect is obtained by 
introducing a small quantity of some impurity, 
such as a hydrocarbon, into the tube, and the bead 
effect depends on a critical relation between the 
applied voltage and other factors, and is unfortu- 
nately not yet developed to a state in which it 
can be employed commercially. A demonstration 
illustrating the interference effect of domestic and 
other electrical apparatus on broadcasting was 
shown by the Engineering Department of the 
General Post Office. 


EcoNnoMY AND THE ORDNANCE SURVEY. 


It would seem, from a leaflet issued by the 
Ordnance Survey Office, Southampton, that the 
cold hand of economy has descended on the map- 
making activities of the country, and that as a 
result, the Survey Office has been obliged to modify 
its whole programme of revision. Whether this 
is wise at a time when so much building has taken 
place and so many new roads have been constructed 
as during the past ten years, everyone must be left 
to decide for themselves after they have studied the 
position. Before the war, each county was revised 
in its entirety every 20 years, but after the war 
this became impossible and from 1922 to 1928 
revision was confined to Urban Districts. By the 
latter year it was clear that this was taking so 
much time that many areas unrevised since the war 
would require re-surveying when their turn came 
to be dealt with. It has been found, for instance, 
that the rapid growth of the outskirts of London 
has necessitated a triangulation encircling the whole 
metropolis. The areas of new buildings have been 
too extensive to supply by normal graphic methods 
without the aid of points fixed by short traverses, 
and many of the old trigonometrical points, to 
which such traverses should have been tied, have 
disappeared. The extra time necessitated by this 
state of affairs has, therefore, limited revision to 
areas where the changes have reached a certain 
standard, this standard being 200 houses or their 
equivalent area of factory or road on a 6-in, quarter 
sheet. It is stated that this abandonment of 
county revision for revision of selected sheets has 
had little effect on the published 25-in. plans, 
except in one important particular. For while prior 
to 1922 the area of a parcel of land lying partly on 
one sheet and partly on others was shown on all the 
sheets concerned, so that it was only necessary to 
buy one plan, areas are now computed only to the 
plan edge, so that it is now essential to obtain all 
sheets on which a parcel may appear, with the added 
complication of confusion if some of the plans have 
been revised and others have not. The only excuse 
for this arrangement seems to be that the delay, 
which formerly existed in the era when no plan 
could be published until its four neighbours had 
been completed, is now avoided. On the other hand, 
it causes much inconvenience to the public, which is 
only partially overcome by the offer of the Ordnance 
Survey to compute portions of broken parcels 
free of cost. The real solution would seem to be 
to get back to the pre-war procedure as soon as 
possible. The cost, compared with other items of 
national expenditure, would not be very great. 
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THE SCANDINAVIAN SECTIONAL 
MEETING OF THE WORLD POWER 
CONFERENCE. 


(Concluded from page 44.) 


CONTINUING our account of the World Power 
Conference Meeting in Scandinavia, we have now 
to deal with the meeting on Friday, June 30. 
On this day Section 1s, dealing with Gas, and 
Section 3, Steam Heating, completed their work 
during the morning. The members of- Section 1s 
assembled in the Large Hall. Herr H. Miiller, 
Germany, was Chairman, with Mr. T. Watanabe, 
Japan, and Mr. G. H. Hultman, Sweden, as Vice- 
chairmen. The General Reporter, Mr. F. Gustafsson, 
read his report, after which the discussion began. 
From the contributions to the discussions it was 
evident that no general limits could be applied to 
the arrangement of gas transmission, as conditions 
differed so much in the various countries and even 
in different parts of the same country. It was clear 
that with the development in the technical field the 
economic possibilities were extending. In Germany, 
it was seriously planned to extend long-distance gas 
transmission from the Ruhr region to places as far 
distant as Hamburg and Berlin, and it was anti- 
cipated that the economic results would justify this. 
Further questions for discussion were merely touched 
on briefly. It was pointed out, however, that the 
employment of coke-fired heating boilers was better 
developed on the average in Sweden than in Central 
Europe, the degree of efficiency attained surpassing 
what had hitherto been thought possible in practical 
operation. At the close of the proceedings, a number 
of the participants were entertained to luncheon at 
the Grand Hotel by the Stockholm Gas Company. 

Section 3, which held its meeting in the Small 
Hall, considered the special problems of industries 
consuming large quantities of steam heat. Here the 
contributions of Swedish engineers predominated, 
seven of the ten reports submitted being by Swedish 
engineers and all the speakers in the discussion being 
of that nationality. The Chairman of the section 
was Mr. F. Kneidl, Czechoslovakia, and the two 
Vice-chairmen were Dr. Artur Hruschka, Austria, 
and Mr. Fr. Grewin, Sweden. The General Reporter 
read his statement, and the discussion then opened. 
The section is a new one, and finds a place for the 
first time on the programme of the World Power 
Conference. It is of interest both to those who buy 
power and those who supply it. Here, however, it 
was principally the power buyers who were gathered 
to discuss how they could arrange supplies of power 
and energy, and also how they should make provision 
for their power requirements in such a way as to 
bring about reductions of the cost to themselves. 

In the evening, two technical films were shown : 
one illustrating French experiments on the deflec- 
tion of a model dam under static pressure of mercury, 
and the other showing work on the Hoover Dam 
Project in California, with an explanatory talk by 
Mr. R. Silbey, consulting engineer, from Berkeley. 

On Saturday, July 1, an excursion was made to 
Vasteras, in order to inspect the large electrical 
works of the Allmiinna Svenska Elektriska Aktie- 
bolaget (A.S.E.A.), which employs 8,000 workers. 
On arrival, the visitors were received by Mr. J. 8. 
Edstrém, President of the company. Of particular 
interest was the technical museum with Asea’s 
first dynamo, built in 1883, and the first transformer 
built by Wenstrém in 1890. Sweden has not suffered 
so badly from unemployment as some other coun- 
tries, and the shops were working at about 80 per 
cent. capacity. A vertical-shaft alternator was to be 
seen in the erecting shops, the rotor of which was 
30 ft. in diameter and 200 tons in weight. This 
enormous machine is to be driven by a vertical 
Kaplan water turbine from Verkstaden Krist- 
inchamn, with runner blades operated by an oil 
pressure servo-motor in the hub, the controls for 
which are taken up through the alternator shaft. At 
Viisteras, the visitors were also able to inspect the 
reserve steam power station with its steam producer 
of special design which can be started up in less 
than 15 minutes in summer from the cold condition, 
should there not be sufficient flow for the water 
power stations connected in the same network. 
The station contains double rotation radial flow 
reaction turbines of 50,000 kW. running at 1,500 
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r.p.m., built in 1932 by Stal, Finspong, and direct 
coupled to Asea alternators. At luncheon, to which 
visitors were entertained by Asea, His Excellency 
Dr. Oskar von Miller, in proposing a vote of thanks, 
related some reminiscences of his meetings with 
Edison in the very early days of electrical engineer- 
ing. At Stockholm, in the evening, a special pro- 
menade concert was given for Conference members 
in the National Art Gallery. 

On Sunday afternoon, July 2, a ceremony took 
place in connection with the Tekniska Musect, on 
which work has been in hand since 1924, to endow 
Sweden with a technical museum similar in scope 
to our Science Museum in London, or the Deutsches 
Museum at Munich, but with special regard to 
Swedish conditions. A site has been provided by 
the Swedish State on the outskirts of Stockholm, 
near to the world-renowned Skansen open-air 
museum and the Nordiska Museum. The authorities 
of the new museum wished to benefit by the presence 


of His Excellency Dr. Oskar von Miller, the founder 
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read his report. In this section 22 reports were sub- 
mitted. On account of the scope of the problems, 
it was not possible to arrive at any definite con- 
clusions, but the discussion was very keen and many 
interesting contributions were made. In all the 
speeches stress was laid on the fact that, in com- 
| parisons now often made between steam and electric 
| traction, the former is often unfairly treated. Com- 
| parison was made with old steam locomotives still 
|running, but if made between new machines, 
such as are now built and new electric machines, 
it might in many cases be doubtful whether 
‘steam should not be given the first place. 

In regard to Diesel operation, it was generally 
agreed that rapid Diesel rail-coaches filled a very 
useful purpose on lines which had not sufficient 
traffic to warrant electrification. With regard to 
electric operation, it was an advantage to introduce 
it where traffic was intense and frequent. The 
greatest saving from electricity lay in the reduction 
of staff and the smaller running costs. Formerly, it 





of the Deutsches Museum at Munich, and to show | was thought that the unequal load of the railways 
him the site for the Tekniska Musect and the plans | might cause trouble to existing networks, but it 
of the new buildings, for which Mr. Torsten Althin, | has been demonstrated that this was not the case. 
the Director, invited him to lay the foundation stone | Another question of present-day importance was the 
next December. The inspection by Dr. Oskar von | comparison between the cost of coal and the cost of 
Miller was also attended by Professor Axel F. | electrical energy, and interesting reports had been 
Enstrém, Professor C. Matschoss, Professor A. | received from different countries and railway under- 
Niigel, the Science Museum, London, being repre-| takings. Electricity gave greater savings on lines 
sented by Mr. H. P. Spratt, and the Technisches | with heavy traffic and lines across flat country. It 
Museum fiir Industrie und Gewerbe, Vienna, by | would be interesting if definite conclusions could be 
Herr Kurzel-Runtscheiner. Later in the afternoon, | laid down as to which was the better, Diesel or 
members of the Conference made an excursion | electricity, but it was clear that it was not possible 
by special steamer through the beautiful scenery | to arrive at any general conclusion, each particular 
of the Stockholm archipelago to Saltsjébaden | case requiring to be considered separately. More- 
Restaurant. On the way, a visit was made to the | over, it varied in different countries. For instance, 
Gustafsbergs Porcelain Works, founded in 1827, and | a land with an abundance of waterfalls could pur- 
now the largest in Sweden, employing nine hundred | chase electric power more cheaply, and a land such 








workpeople and the first to adopt electric furnaces | 
for firing ceramic products. The party returned 
to Stockholm by steamer at midnight, so that 
members could enjoy the full beauty of the northern 
summer night and early sunrise over the lakes and 
forests in the distance. 

On Monday, July 3, two sections completed their 
proceedings. Section 4, which dealt with Energy 
Problems in the Iron and Steel Industries, met in 
the Small Hall, under the chairmanship of Mr. Sibley 
of America, with M. Z. Hubert, Poland, and Professor 
G. Wallquist, Sweden, as Vice-chairmen. Mr. Ake 
Anjou, General Reporter, read his report. Eleven 
reports had been sent in to this section, and, in 
addition, attention was given to four of the reports 
submitted to Section 1s, which were of interest in 
the iron and steel industries. The General Reports 
stated that developments in regard to energy 
problems pertaining to the iron and steel industry 
during recent years had not been of a revolutionary 
nature, but had followed certain distinct lines, 
which originated with the shortage of fuel that arose 
in certain countries just after the war. The im- 
portance of saving energy, and of relating the 


|demand for energy of the different departments 


of a certain works, as well as of different works, 
was now realised. Several of the reports received 
dealt with this relation in one way or another. As 
was natural, this dependence one on the other 
might be carried too far, which had been the case 
in some instances, and had resulted in difficulties. 
This was particularly noticeable at times of restricted 
production, as at present. It happened that Poland, 
under stress of circumstances, had been able to 
find a good middle course. The different depart- 
ments had been rationalised and coupled together 
to a certain extent, but the process had not been 
carried to extremes. Unfortunately, the German 
delegates did not attend this section of the Confer- 
ence, although a good deal of work on the subject 
has been done in that country. 

The Railway Section, Section 7, met in the Large 
Hall, and had full meetings, both morning and 
afternoon. The Chairman, Sig. M. Semenza, Italy, 
opened the proceedings by pointing out especially 
that, on account of the severe competition that rail- 
ways were encountering in all countries, they would 
have to maintain their position by relying on higher 
speeds and better services. The two Vice-chairmen 
were Dr. H. H. Blache, Denmark, and Mr. (fver- 
holm, Sweden. Mr. Bager, the General Reporter, 


as ours, with its own coal mines, naturally found 
steam drive the most economical. 

In the course of the technical sessions held in 
Stockholm, members of the Conference were able 
to take part, at the invitation of the Finnish 
National Committee, in a week-end study-tour in 
Finland, where some of the more important power 
stations, wood pulp and paper mills were visited, 
the party returning either by steamer or aeroplane 
to Stockholm for the conclusion of the technical 
sessions. 

For the journey to Oslo, a number of alternative 
| study-tours were planned, to afford members of the 
Conference an opportunity to visit, at choice, those 
works and industries in which they were particularly 
interested, namely, the wood pulp and cellulose 
industries, iron and steel works, railway electrifica- 
tion under construction and electric locomotive 
works, shipyards and harbours at Gothenburg, and 
water-power stations, notably that at Lilla Edet of 
27,000-kW capacity, with Kaplan and Lavascek 
turbines 6 m. in diameter. A special study-tour 
was also provided for the Congress on Large Dams. 

Early on Friday, July 7, the members attending 
the various study-tours joined up at Sarpsborg, in 
Norway, for the remainder of the journey to Oslo. 
On arrival at Sarpsborg, members of the conference 
were met by the Norwegian Reception Committee, 
and a visit was made to the Borregaard pulp and 
paper mills situated by the Sarpsfoss fall, on the 
Glommen, the largest river in Norway. The 
Borregaard Company has developed these falls for 
an output of 41,500 h.p., of which 2,500 h.p. is 
used in the pulp mills. Of particular interest was 
the electric steam boiler installation, of 18,000-kW 
capacity. These pulp and paper mills have a 
timber yard of 600,000 cub. m. capacity, one of the 
largest in the world. The annual consumption of 
raw materials, apart from timber, amounts to 
about 100,000 tons of coal, 20,000 tons of lime- 
stone, 30,000 tons of ore, and 15,000 tons of salt. 
At the conclusion of the visit, members of the 
Conference were entertained to luncheon at the 
Borregaard mills, after which they proceeded in 
a fleet of private cars to visit two of the most 
important water-power stations en route to Oslo. 
The first was the Vamma power station, situated 
on the Glommen river, 32 km. above the Sarpsfoss 
fall. The head here is27_m. Across the river, over 
the top of the Vamma fall, a 280-m. long concrete 
dam has been constructed, 38 m. high and 27 m. 
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wide at the bottom. The spillway is constructed 
in the solid rock. The 15 intake pipes for the 
turbines are 10 m. apart, and each is provided 
with a throttle valve 4,500 mm. diameter. The 
turbines are of the twin Francis type, with horizontal 
shaft, and were constructed by Kvaerner Bruk and 
the Myrens Verksted. At present there are installed 
six alternators, each of 12,000 kVA, and two of 
15,000 kVA generating at 5,000 volts, 50 periods, 
each with a direct-coupled 220 volt exciter. For 
feeding the transmission lines, there are six trans- 
formers. of 12,000 kVA and two of 15,000 kVA, 
stepping up from 5,000 volts to 50,000 volts. All 
the electrical plant was supplied by Siemens- 
Schuckertwerke, Berlin. 

From here the party proceeded to the Morkfoss- 
Solbergfoss power station, situated about 5 km. 
below the outlet of the Oieren lake, and taking 
water from the falls of Morkfoss, the Wittenberg 
rapids, Halfredsfoss and Solbergfoss. The head 
varies between 21-5 m. and 16m. The main dam 
is built as a gravity dam, 4 m. wide at the crest 
and 30 m. at the base. The maximum height is 
45 m.; it was necessary to go to this depth to reach 
solid rock in the river bed. A considerable amount 
of timber is floated past the works, up to 9,000,000 
or 10,000,000 logs a year, and for this purpose a 
special by-pass chute about 700 m. long has been 
constructed, The power station, built of concrete, 
can accommodate 13 turbines, of which 7 are 
already installed and in operation, and another is 
soon to be added. They are vertical shaft turbines 
in concrete spiral scrolls without steel linings. 
Each turbine has a capacity of 11,500 h.p. under 
a head of 21 m., at 150 r.p.m. Each weighs 
120 tons; when tested, they showed a maximum 
efficiency of 94-5 per cent. The turbines, which 
were manufactured in Norway, are each direct 
coupled to a three-phase alternator generating at 
10,500 volts and 50 periods. The exciters are 
mounted above the alternators. Including water 
pressure, the load on the thrust bearing is about 
150 tons. The alternators are direct connected to 
water-cooled transformers (without intermediate 
switches), which transform the current from 10,500 
volts up to 65,000 volts for the *bus bars and 
transmission lines. 

On Saturday, July 8, the official reception and 
closing session of the Conference was held in the 
“ Aula,” or Festival Hall, of Oslo University, at 
10 a.m. Mr. 8. Kloumann, Vice-President of the 
Sectional Meeting, and director of the Norsk 
Aluminium Company, spoke on the world’s future 
power supply. He reviewed in a comprehensive 
manner our available power resources derived from 
the sun, the exhaustible supplies of fuel, such as 
coal and oil, and the inexhaustible resources such 
as water power in rivers. The former supplies had 
taken geological ages to mature, and they had 
remained untouched until little more than a century 
ago, since when we had been drawing recklessly 
upon them. The old saying, “it will all be for- 
gotten a hundred years hence,” should in this case 
be reversed, and we should say rather: “ A hundred 
years hence we may regret what we are forgetting 
about now.” There was no doubt that further 
development of our civilisation would involve an 
increased rate of power consumption. The extrac- 
tion of coal would become a more difficult task 
with every decade that passed; oil and its pro- 
ducts were the only fuels for aerial transport and 
automobiles ; oil was also being used more and 
more for ship propulsion. We must begin to 
realise that these exhaustible supplies of power 
were limited, and turn to the development of our 
inexhaustible water-power resources. The world’s 
total potential water power was about 445,000,000 
h.p., of which only about 33,000,000 h.p. had so 
far been utilised. In this power development, the 
countries and nations of the world should co-operate 
in an idealistic spirit, to consider the most economic 
methods to be adopted. The World Power Confer- 
ence, being the only international institution of its 
kind, should take the initiative in this vital matter. 

Delegates from some of the many nations repre- 
sented at the Conference then addressed the assembly 
in turn, after which Mr. D. N. Dunlop, Chairman 
of the International Executive Council, took the 
chair, It had been submitted to the Council by 


Herr F. zur Nedden (Berlin) that there was a con- 
siderable amount of overlapping in the work of the 
various international standardisation authorities, 
and that more co-operation was desirable. The 
Council did not propose to embark upon standardisa- 
tion work themselves, but asked the various 
National Committees firstly to assist as much as 
possible in co-ordinating the standardisation work 
in their respective countries, and secondly to 
endeavour to organise international co-operation 
with the other National Committees. Mr. Dunlop 
pointed out that this was the first occasion on 
which the World Power Conference had invited 
official delegates ; about 40 countries were repre- 
sented at the Conference, and it had therefore been 
impossible for them all to speak in the assembly. 
Mr. Dunlop concluded with an expression of thanks 
to the Crown Princes of Sweden, Denmark, and 
Norway for their patronage, and all government 
authorities, institutions, societies, and industrial 
concerns for their generous co-operation, to all 
those who had helped in organising this sectional 
meeting in Scandinavia, and finally to the Ladies’ 
Committee, who had assisted so well with the 
social side of the Conference. He then called 
upon the President, His Excellency Dr. Oskar von 
Miller, who expressed, on behalf of all members 
of the Conference, appreciation of the technical in- 
terest and hospitality they had found in the Scan- 
dinavian lands, where they had been able to study 
some of the most advanced technical developments 
in power engineering and industry, in a setting 
of wonderful natural beauty. The last part of the 
Sectional Meeting in Norway had been as inter- 
esting and enjoyable as it had been in Denmark 
and Sweden; he quoted an old German proverb, 
the equivalent of “ All’s well that ends well.” 
His Excellency then declared the Conference ended. 

At the conclusion of the session, members were 
taken for a trip round Oslo in the town’s omnibuses, 
which in themselves are worthy of mention. The 
engine is placed underneath, in the middle of the 
chassis, and the long, silver-coloured coaches have 
a@ very smart appearance. At the Ekeberg 
Restaurant, situated on the hills to the east of 
Oslo and commanding a magnificent view over the 
town with its harbour and fjord, the party was 
entertained to luncheon by the Norwegian National 
Committee, and later continued in the omnibuses 
to see some more of Oslo, the old town and its 
modern suburbs. In the course of the afternoon, 
visits were made to a new museum (Universitetets 
Oldsaksamling), containing three original Viking 
ships ; also to the modern collection of the famous 
Norwegian sculptor Gustav Vigeland, on Bygdé, 
an island in the Oslo fjord, to the west of the town. 
In the evening, members of the Conference were 
again the guests of the Norwegian National Com- 
mittee at the Official Banquet held in the historic 
Castle of Akershus, where a century-old uniform 
is still worn by the soldiers. 

On Sunday afternoon, July 9, numbers of the 
Conference were invited to a luncheon by the city 
of Oslo municipal authorities, at the Frogner- 
seteren restaurant, beautifully situated on the hills 
north-west of Oslo, and 1,400 ft. above sea-level. 
This restaurant is reached by an electric railway 
from Oslo, and commands a fine view over the town 
with its fjord and islands in the distance. This 
was the last meeting of the Conference as a whole, 
the members dispersing next day for various study- 
tours in Norway, to hydro-electric power stations, 
to the timber and wood-pulp industries, and paid 
visits to dams in connection with the special Con- 
gress. On the return journey from Oslo, opportunities 
were also provided to see some of the important 
hydro-electric power plants en route, including the 
state power station of 130,000-kW at Trollhattan. 








Brerrish Inpustrixrs Farr Ratway FAciiries.— 
Following a conference of representatives of British and 
foreign railways, called by the Southern Railway, an 
agreement has been made with Germany, Holland, 
France, Belgium, Switzerland and Austria to issue 
through return tickets to London and Birmingham 
for the British Industries Fair at reductions of from 
25 per cent. to 33} per cent. on the ordinary rates. 
For the first time the French railways will give through 
booking facilities at reduced rates for visitors travelling 
from or through France. The arrangement is to be 
reciprocated on the part of British railways in connection 





with certain Continental Fairs. 


THE OIL INDUSTRIES EXHIBITION. 

The importance of the position in industry to-day 
of mineral oil in its multitudinous forms is illustrated 
by two events taking place this week. One of 
these is the World Petroleum Congress organised 
by the Institution of Petroleum Technologists, 
now in session at the Imperial College of Science and 
Technology, South Kensington, and the other, the 
Oil Industries Exhibition, which opened on Wednes- 
day the 19th instant, at the Royal Agricultural 
Hall, Islington, London, N. The latter has been 
organised by Kinematograph International Exhi- 
bitions, Limited, 5, Devonshire-street, Portland- 
place, London, W.1, but we understand, has tho 
support of the Institution of Petroleum Technolo- 
gists. We propose now to deal briefly with those 
exhibits which appear to be of interest to engineers. 

That of Messrs. Babcock and Wilcox, Limited, 
Babcock House, Farringdon-street, London, E.C.4, 
must certainly be included in this category, their 
exhibit including their well-known oil-firing equip- 
ment, an electrically-operated valve, models of 
boilers, Interlock flooring, &e. A new development, 
however, is a method of arc fusion welding recently 
perfected in the firm’s own works and now used for 
all welded pressure-vessel work. It is claimed that 
the process makes it possible to deposit weld metal 
free from porosity or slag inclusions, and having 
physical properties and a chemical analysis similar 
to those of the parent metal. This is achieved by 
the absolute control of the arc, so that the metal 
is not deposited in a “ wild” state, and by shielding 
the are and the molten metal from the atmosphere. 
As a result, the weld metal has a much higher carbon 
content and a much lower nitrogen content than 
is the case with ordinary are weld metal. The slag 
produced from the electrode coating, it is pointed 
out, has a density in relation to that of the weld 
metal that assures its floating on the latter, thus 
eliminating the possibility of slag inclusions. A 
further important safeguard against slag inclusion 
is the method of arc control adopted, which ensures 
that the beads of weld metal, when deposited in 
the groove, have a concave meniscus, as shown in 
Fig. 1, page 72, instead of a convex meniscus, as is 
generally formed in weld-metal deposits. This 
latter form is shown in Fig. 2, and as will be seen, 
slag inclusions can be trapped in the minute crevices 
between the weld metal and the groove wall, thus 
producing lines of longitudinal weakness, It will 
be seen from Fig. 1 that a backing-up strip is used 
in the Babcock welding process, the strip being tack 
welded on and removed when the metal has been 
deposited. The weld is finally completed by 
another run of metal on the side from which the 
backing-up strip has been removed. The completed 
welds are examined by X-rays, so applied that 
a cavity having a depth of only 2 per cent. of the 
plate thickness can be readily detected. All 
pressure vessels produced by the Babcock fusion 
welding process are stress relieved by heat treat- 
ment. The firm’s exhibit consists of a length of 
fusion-welded penstock pipe for a pressure of 
1,000 Ib. per square inch, various test specimens 
of fusion-welded plate, and a number of typical 
radiographs, 

The Calorizing Corporation of Great Britain, 
Limited, a subsidiary company of Messrs. Babcock 
and Wilcox, Limited, are showing a small section 
of roof-hanging assembly for oil-cracking stills in 
which the tubes are supported by means of hangers 
from the roof. The tubes are protected by the 
calorizing process, and the hangers are of Calmet, 
a special alloy for parts required to sustain a load 
at high temperatures. Calmet is produced in 
cast form, and is specially suitable for the eye 
beams and hangers required for the support of 
cracking-still tubes, where the room available be- 
tween the rows is limited. Where the supports are in 
contact with combustion gases containing sulphur 
compounds, Calorized Calmet can be used, this 
material being immune to sulphur corrosion. In 
the Calorizing process, it will be remembered, a 
coating of alumina is formed on the surface of the 
steel, and under this are layers of aluminium and 
ferro-aluminium alloy. The treatment renders steel 
suitable for use at temperatures up to 1,750 deg. F., 





so that it can be employed with advantage for the 
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EXHIBIT AT THE OIL INDUSTRIES EXHIBITION. 
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To illustrate the effect of | 
a photograph of | | 


tubes of cracking stills. 
Calorizing, we reproduce in Fig. 3, 


two pressed-steel case-hardening boxes, both of | | 
which have been in use at a temperature of about | 
925 deg. C. for 238 hours. The box on the left, | 


it will be seen, has been practically destroyed by 
scaling, while that on the right, which was protected | 
by Calorizing, is quite uninjured. 

We illustrate, in Fig. 4, the De 
separator for de-waxing heavy lubricating oil, | | 
which forms part of the exhibit of Messrs. Alfa- 
Laval Company, Limited, 34, Millbank, London, 


Laval centrifugal | 


S.W.1. In the new De Laval S.-N. de-waxing | | 
process, the oil to be de-waxed is diluted with | 


trichlorethylene, usually in equal parts, and the | 
mixture is chilled. Since trichlorethylene is a| 
heavy solvent having a specific gravity of 1-47, the | 
wax which separates out on chilling floats on the | 
oil-solvent mixture. This mixture is then fed into 
the centrifugal de-waxing separator illustrated in 
Fig. 4, in which the wax, being the lighter com- 

















ponent, is discharged from the centre of the bowl, 
while the oil-solvent mixture is discharged from the 
periphery. The conditions are thus exactly opposite 
to those occurring in the old benzene method of 
de-waxing. 

To facilitate the removal of the wax it is dis- 
charged from both the top and the bottom of the 
bowl into suitable receiving covers placed at these 
points. The remaining oil-solvent mixture is 
discharged into a separate receiving cover placed 
above the upper wax-receiving cover, whence it | separator bowl runs at 9,000 r.p.m. and from 4°5 h.p. 
passes into a still for the recovery of the trichlor-| to 5-5 h.p. is required to drive the machine, which 
ethylene and wax-free oil. Steam coils are fitted | is totally enclosed to prevent the Joss of trichlor- 
in the wax receptacles, to melt the solid wax dis-| ethylene vapour. The driving motor, it may be 
charged from the separator bowl. The discharge | noted, need not be of the explosion-proof type, since 
spouts of the wax covers, both of which are pro-| the solvent used is non-flammable. The through- 
vided with sight glasses, as shown in Fig. 4, are| put of the machine is from 50 barrels to 120 barrels 
connected with each other, and thus form a single | a day of 24 hours, depending upon the nature of 
outlet for the discharge of the separated paraffin | the oil to be treated. 

The feed of the machine is regulated by two | Another exhibit of this firm is the De Laval S.-N. 
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Both the latter are lubricated from an oil bath in 
the bottom of the frame, and the ball bearings inside 
the frame are automatically lubricated by splash 
from the worm wheel. The speed is checked by a 
tachometer driven from the driving shaft. The 





wax. 
gate valves, and the top feeding cover is fitte sd with | 
a sight glass. The separator bowl runs in a cast- | 
iron frame on a vertical spindle with a horizontal 
driving shaft from which power is transmitted to 
the spindle through a worm and worm wheel. 


acid sludge separator, used for the continuous acid 
refining of pressure distillate, kerosene, and all 
grades of mineral lubricating oils. It is stated 
that, by the use of this process, great savings in the 
cost of chemicals for refining can be effected, and 
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the oil losses are also considerably reduced. We 
may also mention a De Laval centrifugal oil purifier, 
which forms part of this firm’s exhibit. It is used 
for the dehydration of oils prior to refining or 
de-waxing, the removal of fuller’s earth from oils 
after filter pressing, and the purification of fuel oils, 
lubricating oils, and other products. 

Messrs. George Kent, Limited, Biscot-road 
Works, Luton, Beds, have staged an interesting 
exhibit of which the principal item is a potentio- 
meter-type recording temperature controller which 
has been designed to bring the temperature back 
to the normal, after there has been a deviation, 
in the shortest possible time without overshooting 
or hunting. To effect this, the controller must 
take into consideration not only the extent of a 
deviation but also the direction and the rate at 
which the change is occurring. The mechanism 
was described in detail on page 407 of our 132nd 
volume (1931), to which we must refer our readers 
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for further particulars of this interesting exhibit. 
Other items on Messrs. Kent’s stand are variable 
orifice fittings for producing differential pressure, 
a petrol meter fitted with a patented variable 
gear, a rope service meter for use in well drilling, 
a liquid level regulator, combined static pressure 
and flow recorders, a retail petrol meter, a high- 
pressure specific gravity recorder and a rotary- 
piston type oil meter. We should also mention 
that the exhibit includes a complete panel of the 
air-operated pressure, temperature and flow con- 
trollers,. with suitable diaphragm valves of which 
particulars were given on page 209 of our previous 
volume. 

In their exhibit, Messrs. Burton, Delingpole and 
Company, Limited, Old Hill, Staffordshire, are 
making a special feature of the Dresser pipe couplings 
which they manufacture in this country for the 
distributors, Messrs. Consolidated Pneumatic Tool 
Company, Limited, Egyptian House, 170, Piccadilly, 
London, W.1. In this coupling the ends of thé 
pipes are quite plain and the joint is made by 
means of a sleeve having slightly bell-mouthed 
ends and a circumferential projection internally, 
in the centre, which fits into the space between 
the adjacent ends of the pipes. When the sleeve 
is in position over the joint a packing ring of suitable 
section is fitted into each of the bellmouthed ends 
and the packing rings are forced firmly into position 
so as to make a watertight joint by means of a pair 
of rings through which a number of bolts are passed 
in a direction parallel to the axis of the pipe. It 
is claimed that these couplings, which are made 
for pipes of 3-in. inside diameter upwards, make 
strong, flexible and durable joints. This firm is 
also exhibiting weldless steel flanges for oil pipe lines, 
steel drop forgings of all descriptions, forged steel 
tube fittings and Klinger Reflex water-level indi- 
cators. The latter, the bodies of which are of 
forged steel, are suitable for pressures up to 500 lb. 
per square inch, and upwards, 

The exhibit of Messrs. Negretti and Zambra, 
38, Holborn-viaduct, London, E.C.1, comprises a 
range of instruments suitable for use in the oil indus- 
try as well as for general industrial purposes. 
These include dial transmitting thermometers and 
recording transmitting thermometers of the mercury- 
in-steel type, automatic temperature controllers 
of both the mercury-in-steel and pyrometer types, 
draught gauges, pressure recorders, &c. A recent 
production of the firm is the Mersteel temperature 
recorder illustrated in Fig. 5. As will be seen, 
it is of the circular-chart type, the chart being 
9} in. in diameter. In the illustration the chart 
has been cut away to show the mechanism, and 
it will be seen that the pen is operated from a 
Bourdon tube which is connected by ‘“‘ Micro-Bore ”’ 
tubing to a mercury bulb. Temperature ranges 
between —20 deg. and 1,000 deg. F. are available, 
and the indicator may be placed up to 60 ft. from 
the bulb ; for greater distances between the bulb and 
indicator special compensating links are employed. 
A somewhat similar instrument for recording 
pressures, known as the “ Barnsbury” pressure 
recorder, which is illustrated in Fig. 6, is also being 
shown. The movement of this instrument is 
fitted with special overload and underload releases, 
so arranged that, in the event of the pen arm going 
beyond the limits of the scale, no damage is done. 
Pressures up to 2,850 Ib. per square inch can be 
recorded. 

The automatic temperature controller, of the 
mercury-in-steel type, which forms part of Messrs. 
Negretti and Zambra’s exhibit, was illustrated and 
described in detail on page 763 of our 134th volume 
(1932) and we hope later to deal similarly with 
the pyrometer controllers for high temperatures 
also shown by this firm. In these controllers, 
mercury switches are used for the contacts and 
no work is done by the galvanometer movement, 
the contacts being operated by a synchronous 
motor. 

(T'o be continued.) 


Motor SHow at Oporto.—A confidential report 
on the recent motor show at Oporto, Portugal, has been 
received from H.M. Consul there, and United Kingdom 
firms interested can obtain a copy on application to the 
Department of Overseas Trade, 35, Old Queen-street, 
London, 8.W.1, quoting reference No. G.Y. 12,773. 








THE LATE MR. GEORGE HATTON, 
C.B.E. 


A wipe circle of engineers and metallurgists will 
learn with regret of the death of Mr. George Hatton, 
C.B.E., which occurred at an hotel in London on 
June 2. Mr. Hatton, whose residence was at Hagley 
House, Stourbridge, Worcestershire, was for many 
years managing director of the Earl of Dudley’s 
Round Oak Works Limited, Brierley Hill, Staffordshire. 
He was the son of the late Mr. William Hatton, mana- 
ging partner of Messrs. Thompson, Hatton and Com- 
pany, sheet iron and tinplate manufacturers, of Bradley, 
Bilston and Kidderminster, and was born in the last- 
mentioned town in 1850. He entered his father’s 
business in 1865, and remained there until 1891, when 
he was appointed commercial manager and secretary 
of the newly-constituted Earl of Dudley’s Round Oak 
Works. After serving for some years as general 
manager, he became managing director in July, 1897, 
when the present company was registered. He con- 
tinued to occupy this position until 1925, during which 
time the works were considerably extended and 
improved. During the war the Round Oak Works 
supplied large quantities of basic shell steel to the 
British, French and Belgian Governments, and it was 
for his valuable services as a member of the British 
Shell Steel Committee that Mr. Hatton was made a 
C.B.E. in 1920. During the latter portion of the war, 
he was chairman of the Midland Area Control Com- 
mittee of the Ministry of Munitions, and also served 
on various other committees and tribunals. 

In 1918, on the death of Sir George B. Hingley, 
Mr. Hatton was elected chairman of Messrs. Lloyd’s 
British Testing Company, Limited, who own a number 
of testing establishments in various parts of Great 
Britain for the proving of cables and anchors. He 
was still serving in this capacity at the time of his 
death. He was also chairman of Messrs. Thomas 
Perry and Son, Limited, bolt makers and iron founders, 
Highfield Works, Bilston, South Staffordshire. Among 
other appointments, Mr. Hatton was made Justice of 
the Peace for Staffordshire in 1912, and was High 
Sheriff of Worcester in 1922-23. He became a member 
of the Iron and Steel Institute in 1875, was for long a 
member of the Council, and was elected a vice-president 
in 1926. He was made a member of the Institution of 
Civil Engineers on April 7, 1914. 


DOMESTIC APPLIANCE FACTORY OF 
THE BRITISH THOMSON-HOUSTON 
COMPANY, LIMITED. 

AxovtT nine months ago the British Thomson- Houston 
Company, Limited, decided to adapt one of the existing 
buildings at their Rugby factory to the production of 
electric refrigerators, cookers and washing machines, 
and to equip it with plant which had been specially 
designed for these classes of work. This conversion 
has now been effected, in accordance with a carefully 
thought out plan, and last week we were given an 
opportunity of seeing the new factory at work and 
of inspecting the details of the apparatus produced 
in it. 

The Home Appliance Factory, an exterior view of which 
appears in Fig. 5, on page 74, is on three floors, which 
are laid out in sections, so that each group of appliances 
can be efficiently dealt with. On the ground floor 
the various components are machined, ground and 
welded, while on the two upper floors they are assem- 
bled, tested and inspected. The basement is used as 
a raw material stores and warehouse. The lay-out 
adopted is such that extension will be easily possible, 
and there is adequate room for this when the demand 
warrants it. The work is all handled on the continuous 
movement principle. For instance, on the ground 
floor the materials are conveyed from north to south 
through the machine tool and welding sections. They 
are then elevated to the south end of the second floor, 
where the cooker, washer and refrigerator cabinets are 
assembled, or to the same end of the top floor, where 
the refrigerator units are manufactured. Assembly is 
completed as the components move forward on con- 
veyors, the necessary material being drawn from 
sub-stores at various points. The conveyors also pass 
through the test and inspection sections and complete 
their runs in the packing departments. The punchings 
for the refrigerator motors are produced in a separate 
press shop, while on the ground floor is a machine 
shop, equipped with a very large brake press, for the 
manufacture of the cooker and refrigerator bodies, and 
a number of welding machines, which are controlled 
by thyratron valves. A view of a group of these 
welders appears in Fig. 8. The pickling shop is in a 
separate building, which also contains the ovens for 
the subsequent heat treatment and vitreous enamelling 
of the sheets and other components. Each part is 
carefully tested during every stage of its manufacture 
and is ruthlessly scrapped if not up to the required 
standard. 


The all-steel refrigerator produced in this facto 
is made up of an enamelled steel cabinet on which 
a self-contained freezing unit is mounted. This unit, 
of which an illustration appears in Fig. 1 on page 66, 
consists of an electrically-driven compressor, a con- 
denser, an evaporator or freezing chamber, a float 
chamber, and a small bellows in the cabinet which 
starts up or shuts down the motor through a relay. 
The refrigerant is sulphur dioxide. The compressor 
draws sulphur dioxide vapour from the evaporator, 
so that the liquid in the latter boils freely. Heat 
is thus absorbed from the refrigerator cabinet, so 
that its temperature is reduced to the figure neces- 
sary for cooling purposes. The vapour extracted is 
forced into the condenser coils, which are visible in 
Fig. 1, so that it is cooled and re-liquified. It next 
drains into the float chamber, until a sufficient amount 
has accumulated to lift the float, when some of the 
liquid again passes into the evaporator to complete 
the cycle. This operation is not continuous; for as 
soon as the temperature in the cabinet has been reduced 
to the required figure the motor is switched off. 

The motor driving the compressor is of the vertical 
spindle pattern, and is generally of the split-phase 
type for connection to a single-phase circuit. An 
interesting point in its design is that its windings are 
not treated with shellac varnish, as this material would 
be attacked by the sulphur dioxide, the necessary 
insulation resistance being provided by a double 
cotton covering and by a special grade of transformer 
oil. This oil, which is circulated by a small self- 
contained pump, is also used for lubricating the motor 
and the compressor. The compressor itself is of the 
reciprocating type, and is driven by the motor through 
a Scotch yoke. Great care is taken in matching its 
piston and cylinder in order that the necessary pressure 
may be obtained with the minimum expenditure of 
power as no rings are used, and that the vibration and 
consequent noise may be reduced. The latter point 
is also taken care of by mounting the compressor unit 
on three spiral springs, one of which forms the con- 
necting pipe to the condenser. After assembly, the 
compressor is tested for electrical input, and to see 
whether it is capable of generating a pressure of 
100 lb. per square inch, air being used instead of 
sulphur dioxide at this stage. 

The condenser consists of a length of copper tubing 
which is first wound round supporting fins on a circular 
frame and is then pressed on to a drawn steel dome. 
The compressor unit is sealed into this dome, which 
is then welded to a base plate, so that all the working 
parts are totally enclosed. The float chamber is 
attached in a similar way and the various pipe con- 
nections are made. At this stage the joints are all 
tested for leakage and a search is again made for any 
possible electrical defects. The next process is to 
introduce the oil, after which the evaporator is fitted 
and the pipe connections are finally completed. The 
unit is then tested for gas tightness and evacuated, 
after which it is allowed to stand for some hours to 
determine whether there is any leak in the system. 
If it is found to be gas tight, the refrigerant is intro- 
duced, and the unit is tested both at room temperature 
for twelve hours and at a temperature of 100 deg. F. 
to ascertain whether it is capable of lowering the 
temperature in the refrigerating cabinet to the required 
level. Finally, it is sprayed with white cellulose 
enamel, as shown in Fig. 1. 

The refrigerator cabinet is in two parts, an inner and 
an outer, both of which are cut from sheet steel and 
subsequently pressed to the required shape. They are 
then welded in jigs and planished to ensure an abso- 
lutely smooth surface. The next process is enamelling, 
the outer cabinet being treated with white cellulose 
enamel and the inner with vitreous enamel. The space 
between the two cabinets is filled with insulating 
material, and after the door has been fitted the 
compressor unit is attached. 

The Hotpoint-BTH. cooker, which is also being 
produced in this factory, is made in four models, an 
interesting feature of which is the use of Torribar 
heating elements for the boiling plates. These elements 
which, it is claimed, possess the thermal advantages 
of open-type elements without the drawbacks arising 
from the exposure of live parts and from damage 
caused by food boiling over, consist essentially of a 
spiral of Nichrome wire of the usual kind, which is 
inserted in a tube of stainless steel, the space being 
filled with dry magnesium oxide. After the Nichrome 
wire has been wound into spirals it is cut to the exact 
length required by the voltage at which it is to work 
and is then inserted into the stainless-steel tube, being 
securely held at each end by clips. The tube is then 
indented at right angles at short intervals on the 
machine illustrated in Fig. 6 so as to centralise the 
spiral, and is filled with dry magnesium oxide, after 
which its ends are sealed. The spirals being now 
surrounded by the magnesium oxide, the indentations 
are removed on swaging machines. The tubes are 
then annealed and are again passed through swaging 





machines to reduce their diameter and to compress 
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the magnesium oxide into a homogeneous mass, so 
that the spirals are accurately concentric in the tube. 

The peace, 2 med oxide acts both as an electrical insu- DOMESTIC APPLIANCE FACTORY AT RUGBY. 
lator and as a conductor of heat, so that while the 
element is immune from oxidisation or damage from 
spilt liquid, the sheath can be raised to a visible red 
heat when in use. Finally, the element is bent into a 
gridiron shape for insertion in the hot plate, and the 
permanent ferrules and terminals are attached to the 
non-corrosive metal rod which was screwed into the 
spiral at an earlier stage in the manufacture. This 
operation is shown in Fig. 2, on page 66. 

The oven is built up of sheet steel, which is bent into 
shape and electrically welded, the space between the 
outer and inner cases being filled with heat insulation. 
Subsequently the front and sides, which are of the 
same material, are assembled, the door fitted and the 
feet added, while the switches, grill door, grill plates 
and hob, after the boiling plates have been fitted, are 
added and all the connections are made. At this stage 
the cooker undergoes a careful examination and test, 
as shown in Fig. 3 on page 66. It may be added that 
the fuses and switch connections are easily accessible 
and that all the non-current carrying parts are bonded, 
so that they can be efficiently earthed. 

The washing and wringing machine, to which refer- 
ence has already been made, consists of an aluminium- 
alloy tub which is mounted on four adjustable legs 
#0 that the height can be altered to suit the user. These 
legs are fitted with castors so as to facilitate movement. 
This tub contains a four-winged gyrator, which is 
swung backwards and forwards by a }-h.p. electric 
motor placed below the tub, the drive being effected 
through a clutch and gearing, which is shown on test 
in Fig. 4, on page 66. The movement of the gyrator, 
combined with the shape of the tub, it is claimed, 
ensures safe and quick washing, while the use of 
aluminium for making the tub, which has an active 
capacity of 14 gallons, assists the retention of heat. 
At the bottom of the tub is a sediment trap, which 
collects loose dirt and so keeps the water clean, while 
the action of the gyrator prevents the formation of 
idle suds. The wringer, which is fitted on the top of 
the machine, has a soft top roller and hard bottom roller, 
so that the pressure throughout its width is constant. 
It is driven by the same motor as the gyrator and can 
be replaced by an iron when necessary. 

The first operation in the manufacture of this 
machine is the polishing of the tub, so that all burrs 
are removed and a smooth surface is obtained both in- 
side and outside. The legs are next fitted and the motor 
and gearing added. On completion of the assembly 
the washer is tested under working conditions with 
hot soapy water, and there is also a further test in a 
silence cabinet, as shown in Fig. 7, so that any noise 
in operation can be detected. Finally, the machine is 
sprayed with cellulose lacquer and the wringer fitted. 

During our visit to Rugby to inspect this factory a 
display was also given of the new B.T.-H. Sun and 
Mercra lamps. The former lamp consists of an incan- 
descent filament and a high-pressure mercury arc in 
parallel. The ends of the filament act as hot cathodes 
snd supply electrons to establish and maintain the 
arc, so that a light closely corresponding to daylight 
is obtained at an efficiency somewhat higher than that 
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use on 230-volt circuit and consumes 400 watts, the 

high temperature necessary for the efficient produc- " ] 

tion of light being maintained by surrounding the : ' —_ 


tube containing the electrodes and metallic vapour by 
a vacuum jacket. To obtain lamps of very high power : : Bia} 
an indirectly heated, heat-shielded cathode can be . ‘ — 
used. This consists of a cylindrical metal structure ‘| 
containing a large number of vanes coated with electron- % 
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emitting material. As many as possible of these ; - . 
surfaces are packed into a pot-like container, which is a , \ \ I “ ; ee 
surrounded by two or more heat shields, the result | — ’ : ey 
being a cathode of high electron emission and low heat | » By < . eet 


loss. The loss of the emitting material is also reduced | 7 
by the heat shields. A large heat-shielded cathode of - t . 
this type will consume 300 watts and give a current of| . ; i 

100 amperes. 


TELEPHONIC COMMUNICATION BETWEEN GUARD AND 
Exons Driver.—The General Electric Company of 
America have devised a modified form of carrier-current 
telephony which will enable the guard of a very long 
freight train to communicate with the engine driver. 
A microphone will be used for transmission, and a 
loud speaker for reception, the circuit being established 
through inductances suspended in the engine and the 
guard's van a short distance above the rails, through 
one of the rails, and through a conductor placed alongside 
the track. Loading condensers will be connected across 
the rails at intervals of about 1,000 ft. to prevent inter- 
ference with the track circuits, and the signal and other 
circuits will also be protected. The transmitting 
frequency will be 65 kilocycles, and an input of 160 watts 
at each end of the train will be necessary. In the case 
of the locomotive, this power will be obtained from the 


head-light generator, while, in the case of the guard’s - . 
van an axle-driven generator and battery will be used. Fic. 8. Wertpine Rerricerator Boptes. 
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SPHERICAL INTERNAL LIMIT GAUGE. 


KUGELLAGERFABRIKEN, SCHREINFURT, GERMANY. 


CONSTRUCTED BY MESSRS. VEREINIGTE 


























Fig. 2. 





projects above the surface of the body by an amount 
equal to the tolerance allowed, i.e., the diameter of 
| the body over the pin, measured through the centre 





SPHERICAL INTERNAL LIMIT 
GAUGE. 

THE usual methods of measuring bores requiring to | of the sphere and not in a plane at right angles to the 

be finished within fine limits are sometimes challenged | axis of the gauge, is the maximum dimension of the 


on the grounds that they possess defects of one kind or| bore. The distance x, from the face of the pin is 
another. The use of a plug gauge, either cylindrical slightly greater than /(r + t)*? — 7°, where r is the 
or disc-shaped, gives no indication of any want of | radius of the spherical surface and ¢ is the tolerance. 
circularity that may exist, since the gauge may show | This 
the bore to be within the prescribed limits of tolerance 
on a part of the periphery, perhaps even a diameter 
only, whilst other parts of the bore may be outside the 








pin coming into contact with the bore and, at the 
, on ib aor |same time, enables the thickness of the gauge to be 
maximum limit, thus giving slackness of fit in the | kept as small as possible, by determining how near to 
mating piece in certain directions. Again, whilst all | the centre the pin may be placed. 

the factors determining the degree of fit, including out- | Sa elheaiid bese toe th - Stameter the 
of-roundness, may be ascertained by less direct methods, wey ng nnn Pd ip ong gy ecg = ae on 
i 7 indicted binteumente enh on ant. (on = introduced into the bore with its axis at an 
ie eee oe oe » oe rw iy as Optl- | angle to that of the bore such that the projecting pin 
meters, &c., it is objected that the high degree of skill is well below the curfece of the body. Should the 
necessary to manipulate such instruments, the time | _ Se ee 
taken in using them, and the possibility of error 
due to initial faulty adjustment, all form drawbacks to 
their use. 

In an endeavour to avoid these disabilities and, at 
the same time, to provide a gauge which is easy to use, 
Messrs. Vereinigte Kugellagerfabriken, of Schreinfurt, 
Germany, have produced an ingenious direct-measuring 
device, which they have named the “ Te Bo” gauge, | 
and which is illustrated in the accompanying Figs. 1 to 
6. This gauge, which checks all the factors influencing 
the character of the fit of an internal bore, was origi- 
nally designed for use in the firm’s own inspection 
department, to verify the tolerance and truth of the 
sockets for ball bearings, and, having been found so 
convenient and reliable, was then patented and put 
on the market. It is made, at present, in sizes ranging 
from 30 mm. (1-181 in.) to 180 mm. (7-086 in.) in 
diameter. 

Two forms of the gauge are shown in Figs. 1 and 2, 
the first being the normal pattern for short holes. The 
body consists of a disc having a spherical periphery 
on one part of which is a projecting pin. These parts 
are chromium-plated. The handle, which is removable 
and may be used for different sizes of disc, is of bakelite | 
in order to avoid the heat of the operator’s hand being 
transmitted to the disc. The gauge is lighter than the 
ordinary plug gauge and may, therefore, be easily 
handled when large bores are being examined. The 
pattern shown in Fig. 2 is for checking long bores. The 
principle will be understood from Fig. 3. The spherical | 
diameter is the same as the minimum dimension of the 
bore to be tested, and the gauge will enter all holes 
larger than this. The pin has a spherical surface also, 
but part of it is cut away, as shown in the figure. It 


at this angle, the bore is of the minimum diameter. 
of the gauge to that shown in Fig. 5, when the 
diameter across the projecting pin forms the limit. 
If, however, it is possible to tilt the gauge through a 
large angle as in Fig. 6, the bore is shown to be too 
large. Correct circularity is checked by a rotatory 
movement of the gauge handle, when any variation 
of the angle of the axis from a true conical envelope 
will indicate differences in diameter. It is claimed 
that the correct manipulation of the gauge is so easily 
acquired that a short use of it enables the relative values 
of the different diameters of a hole to be determined 
with a high degree of accuracy. The tilting of the 
gauge is effected when long holes are being tested, by 
mounting it on a hinge carried on a holder, as 
shown in Fig. 2. The small rod with a knob at 
the end is connected to a point above the hinge and 
enables the gauge to be tilted as desired when it 
is moved in or out. 


Tue Pxoro-E.ectric Exuisition at SouTH KENSING- 
Ton.—It is announced that the special exhibition of 
| photo-electric cells and their applications, which has been 
|} on view at the Science Museum, London, since March, 
| will remain open until the end of September. Almost 
without exception, firms and individuals who 
apparatus have consented to continue the loan for a 
further period, and a ‘‘ chart analyser * has also been 
added by the Post Office Engineering Research Station. 
Another new exhibit is a portable illumination meter, 
which shows directly on a dial the brightness of the 
illumination at any desired spot. 






permits the gauge to be inserted in the bore with | 
its axis coincident with that of the bore without the | 


gauge not enter, as in Fig. 4, the bore is too small, but | 
should it pass freely through the whole length when held | 


The maximum limit is checked by altering the angle | 


lent | 
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SOME COMPARATIVE CORROSION- 
FATIGUE TESTS EMPLOYING TWO 
TYPES OF STRESSING ACTION.* 


By H. J. Goven, D.Sc., and D. G. Sopwrrn, 
B.Se.Tech. 

THE experimental study of corrosion-fatigue has 
|received attention from many investigators, and a 
considerable amount of test data is now available. 
If, however, these are critically examined it will be 
found that most investigators have employed those 
particular ambient conditions and test materials chosen 
to supply the information required for their particular 
immediate purpose without reference to the general 
problem. This was probably to be expected, particu- 
larly in a subject, the importance of which has been 
generally realised only in the last six years, but, as 
a consequence, the results of independent investigators 
can rarely be correlated or used to establish some of 
| the general principles of the mechanism of corrosion- 
fatigue.t Especially, in view of the many possible 
variables in corrosion-fatigue conditions, should the 
need for systematic investigation be recognised ; 
otherwise, the stage will be unduly delayed at which 
| those general principles begin to emerge clearly. 

Some of the main aspects requiring research are 
receiving attention at the National Physical Laboratory. 
| The present paper describes some experiments designed 

to throw some light on one of these aspects, namely, 
the comparative influence of different stressing actions 
|on the resistance of metals to corrosion-fatigue. In 
| the past, attention has been paid chiefly to corrosion- 
| fatigue under reversed flexural stresses; Ludwik and 
| McAdam have also made a few tests employing reversed 
| torsional stresses. The present tests were made to 
|investigate the comparative influences of cycles of 


| 


|reversed direct and reversed flexural stresses while 
the specimens are subjected simultaneously to salt 
spray; they are believed to include the first direct 
| stress tests of their kind. As these tests have been 
| made on a fairly wide range of materials they afford 
useful information as to whether the results of corrosion- 
fatigue tests made on rotating bar machines—the type 
|! most widely employed by investigators throughout the 
| world—can be taken as a reliable indication of the 
| resistance to corrosion-fatigue under other types of 
|stressing action. In this connection, however, an 
j}extremely important point must not be overlooked. 
| The usual type of rotating bar machine applies cycles 
| of stress having a single value of mean stress equal to 
| zero, and it is a common error, arising from this fact, 
|to speak of the “fatigue”? range of a metal when 
| referring to the range for reversed stresses only. Actually, 
of course, a metal has an infinite series of fatigue ranges, 
in which the mean stress is an important variable. 
Fatigue tests made in air have shown that there is no 
general law connecting the safe range and the mean 
stress, although many materials conform to one or 
other of the well-known linear or parabolic relations 
}or to some intermediate relation. Information is 
| therefore required as to whether the resistance to 
| corrosion-fatigue is also a function of the mean stress 








| Paper read before the Iron and Steel Institute, on 
Thursday, May 4, 1933. Abridged. 

+ The work of McAdam is an outstanding exception ; 
owing to his organised scheme of researches, considerable 
knowledge has been gained concerning the inter-relation- 
ship of the factors, stress, time and number of cycles. 
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minimum pressure. At this position the solution | the spray. The fitting of an oil filter, consisting of an 
emerges into the air chamber from a glass tube of | iron body containing a baffle plate, discs of baize and 
0:02 in. bore. The spray issues from the injector | closely-packed cotton-wool, overcame this trouble. 
into the spray chamber through a circular orifice In the case of the Woéhler tests, the specimen was 
0-05 in. in diameter. | surrounded by an ebonite spray chamber (see Fig. 2). 
The compressed air is supplied by a Reavell’s rotary | This consisted of a box, the back of which had a hole 
drum-type compressor, being led to each of the three | giving a slight clearance on the flange of the specimen. 


* . MAGNESIUM ALLOY (2% PER CENT. AL) 


DURALUMIN 


x 


& 


Semi-Range of Stress.Tons per Sq. In 


| 
| 





es 


¢810c¢) Number of s.Log Scale ‘sxumeramo” 


Semi-Range of Stress.Tons per Sq. In. 


Wohbler and the Haigh machines by piping. Each | 
pipe is fitted with a fine adjustment valve and mercury | 
gauge, the pressure being maintained at 6 lb. per square 
inch above atmospheric. The solution used is a 
3 per cent. solution, by weight, of common salt in 
distilled water. The tube on the injector is connected 
to a glass tube, the other end of which dips into a 
beaker of solution and terminates in an ebonite fitting 
containing a disc of filter paper, which is renewed at 
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Number of Cycles. Log 


The front of the box was in two halves, the upper being 
bolted to the rest of the box, whilst the lower was 
attached only by spring clips in the manner shown ; 
when the specimen fractured, this portion was auto- 


TABLE II.—Cuemicat Composition aNnD Heat TREATMENT OF MATERIALS. 





Chemical Composition. 


Heat Treatment. 


Description. Specification. 














Cc. | Cr. Ni. 
per cent. per cent. per cent. 
| l 
Ferrous Metals. | | 
0-5 per cent. C steel (cold-drawn) ..| B.S.1L.5W3 0-48 -- — Cold-rolled. 
15 per cent. Cr steel .. se B.S.L.S61A 0-12 | 14-75 — 0.-H. 950 deg. C., 30 min.; 
T. 650 deg. C., 30 min. ; W.-Q. 
18/8 Cr-Ni steel D.T.D.43H* 0-11 | 18-32 8-23 Cold-rolled. 
17/1 Cr-Ni steel | B.S.L.S80A 0-25 | 17-10 1-16 0.-H. 950 deg. C., 30 min.; 
| T. 630 deg. C., 20 min., W.-Q. 
| Other | 
| Cu. Al. Mg. . 
| percent. | per cent. | per cent. ey | Heat Treatment 
| | ‘ | 
a | 
Non-Ferrous Metals. | | | 
| Fe 0-82 | 
Duralumin -| BS.L3L1 se. 4-25 | (93-43) 0-64 Mn 0-64 As rolled. 
ot | | Si 0-22 
Magnesium alloy | D.T.D.127*..) — | 2-46 (97-15) 4 oy Min 0-33 | As rolled. 





* Air Ministry. 
Figures in parentheses obtained by difference. O0.-H. = oil-hardened ; T. = tempered ; W.-Q. = water-quenched. 


TABLE XI.—Summary or Resutts or Fatigue Tests in SAtt Spray. 












































Endurance Limits. Tons per sq. in. Endurance Limits. Tons per sq. in. 
Reversed Bending Stresses. Reversed Direct Stresses. 
Ultimate 
Tensile | | 
Material. Strength. | In Salt Spray. /fB. In Salt Spray. /fD. 
Tons per In In 
sq. in. Air. Air. 
A FB. 107 2-107 5-107 108 FD. 107 | 2-107 5-107 
Cycles. Cycles. Cycles. Cycles. Cycles. | Cycles. | Cycles 
| 
| | 
0-5 per cent. C steel 63-2 + 244—259/ + 5-0 +3-9 £ 2-8 | + 2-2 |+ 207—223| + 4:5 + 3-5] + 2-4 
15 per cent. Cr steel 43-3 + 243 +11-2 + 10-3 + 91 — + 21j7—22}) + 12-3 | + 11-7 | 411-0 
18/8 Cr—Ni steel 66:3 + 23} 417°5 + 16-7 + 15-8 _ + 244—254) + 17-2 | + 16-1 | + 14-8 
17/1 Cr-Ni steel 54-5 | 329 +15-0| 413-8 | (+ 12-3) - + 28}—284) + 17-2 | + 16-4] 4 15-5 
| estimated | 
Duralumin .. =< 28-2 a 9} + 4-5 | + 40 + 3- + 3-0/4 67—9 | + 3-4/4 3-0] 4 2-6 
Magnesium alloy (2-5 16-4 |+ 63 + 1-7 | (+ 1-0) — — + 54—6 +10; — _ 
per cent. Al) estimated | | | 











intervals during a test. The level of the solution in | matically knocked out of place. The spray was fitted 
the beaker is kept constant by means of a “ bird | horizontally to one side of the box at the level of the 
fountain” arrangement, feeding in solution from an | specimen, and a drain tube was fitted to the bottom. 
inverted bottle placed above the beaker. The solution | A glass window formed the top of the box, through 
level is below the centre of the injector, which is placed | which the action of the jet could be observed. The 
in a horizontal position. There is thus a negative | glass tube between the injector and the beaker was 
head, which is kept constant at about 1 in. Some arranged so that, when the specimen broke, the tube 
difficulty was experienced in the early stages through | was raised clear of the solution in the beaker, thus 
oil passing over from the compressor and getting into | cutting off the supply of salt solution. This removed 


the possibility of the corrosive spray escaping into the 
laboratory atmosphere after the dropping of the lower 
half of the front of the spray chamber. 

The spray chamber for the Haigh machine was made 
of stainless steel, and consisted of a “ lantern” having 
two steel and two glass sides, carried on the top (fixed) 
holder of the Haigh machine; its square base had a 
circular hole, with a rim which fitted loosely into a 
dish-shaped lower portion attached to the bottom 
holder of the testing machine. This dish was fitted with 
adraintube. The Haigh spray chamber is also shown in 
Fig. 2. The chemical composition and form of heat 
treatment of the test materials are as stated in Table II. 

Results of Corrosion-Fatiqgue Tests.—Earlier work on 
corrosion-fatigue suggested that the endurance basis 
of 10,000,000 cycles, usually adopted for tests in air 
on steels, would probably not be sufficient under 
corrosion-fatigue conditions to disclose the true shape 
of the S/N curves, and would certainly not be so for 
the tests on non-ferrous metals. It was therefore 
decided to carry out tests on a 25,000,000-cycles basis, 
afterwards extending the tests, if found desirable. 
With regard to the rate of consumption of the salt 
solution, it was found that the most convenient rate 
was | c.c. per minute, and this was standardised for all 
the tests. During each test, readings were taken 
regularly of the solution level in the supply bottles and 
the consumption was adjusted, when necessary, to 
conform to the standard rate. The sprays gave very 
little trouble, and were maintained continuously for 
periods of up to 15 days. The spray took the form 
of an extremely fine mist, which, when played into 
the atmosphere, could be faintly seen up to a distance 
of about 4 ft. from the jet. In some of the tests of 
very short duration, there was not sufficient time to 
adjust the sprays accurately, and in these cases the 
rate of solution consumption differed considerably 
from the standard. It was found later, however, that 
such variations had very little effect on the endurance 
of the specimens; in all the longer tests, the solution 
rate did not vary widely from | c.c. per minute. 

The results of the endurance tests are plotted, using 
logarithmic scales, in Figs. 3 to 8, inclusive. To these 
figures have been added the mean 8/N curves for tests 
conducted in air, full details of which will be found in 
the previous paper. 

Appearance of Fractures.—The faces of the fractures 
of the specimens of the 0-5 per cent. carbon steel were 
of the type usually associated with failure under 
corrosion-fatigue, namely, a serrated type indicating 
failure commencing and proceeding simultaneously 
from a number of centres; the “ fluted’’ edges pene- 
trated almost to the centre of the specimen, showing 
that the corrosion-fatigue cracks had penetrated very 
deeply before final rupture occurred. This type will 
be familiar, and needs no further description. The 
fractured Duralumin specimens also showed “ragged” 
edges, thereby differing from the “smooth” type of 
fracture usually obtained in fatigue tests in air. Any 
characteristic features that may be associated with 
the fractures of the specimens of the magnesium alloy 
were entirely obliterated by the very considerable 
general corrosion. Probably the most significant 
fractures were those of the specimens of the three 
* non-corroding’’ steels. These were essentially differ- 
ent from the fracture of 0-5 per cent. carbon steel, 
being smooth and practically indistinguishable from 
the ordinary type of fatigue failure in air. This fact 
suggests that, with these materials, the cracking has 
a relatively small number of origins, as in fatigue tests 
in air. As the surface of these specimens remains 
generally quite bright, it is reasonable to suppose that 
the cause of failure is the local rupture of the protective 
film, these ruptures being comparatively rare. If 
this explanation is correct, then the observed greatly 
reduced fatigue resistance due to the corroding environ- 
ment indicates the great damage which may result from 
such film breakage. 

Discussion of Results of Tests.—Probably the most 
important feature of the 8/N curves lies in the fact 
that in no case does any curve show a tendency to 
become parallel to the N axis; in other words, under 
the conditions of test and within the endurances 
explored, there are no indications of the existence of 
a definite characteristic which has been often referred 
to as a “ corrosion-fatigue limit.’ Not only does this 
emerge clearly, but it will be observed that, after a 
certain endurance—ranging from a very low value up 
to a maximum of about 5,000,000 cycles—which varies 
with the material, the S/N curve becomes a straight 
line, indicating a simple exponential relation between 
the stress and the number of reversals to fracture. 
Should this relation continue to hold, fracture would 
always occur eventually under any applied stress 
range, however small its magnitude. The S/N curves 
can be classed in three general groups, according to 
their change of slope :— 

(1) Uniform Slope.—0-5 per cent. carbon steel (both 
types of stressing) and 18/8 chromium-nickel steel 





(direct stress). 
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(2) Decreasing Curvature Merging into Uniform 
Slope.—15 per cent. chromium steel, 17/1 chromium- 
nickel steel and Duralumin, under both types of stress- 
ing; also, 18/8 chromium-nickel steel under bending 
stress, 

(3) Increasing Curvature Merging into Uniform Slope. 


GENERAL 
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— Magnesium alloy (both types of stressing). 

The peculiar shape of the curve for the magnesium 
alloy is almost certainly due to the low resistance to 
corrosion by this material, resulting in 
continuous wastage of section as the test proceeded, 
quite apart from the stress effects. For example, the 
diameter of a specimen of this material was reduced 
from 0-4 in. to 0-35 in. in a period corresponding to 
17 10° cycles; specimens of this material would 
undoubtedly disappear by wastage or fracture under 
the smallest possible load range if the test were 
sufficiently prolonged, and for this reason the tests 
were not extended to smaller stress ranges than 

1 ton per square inch in attempts to record longer 
endurances. (With the other five materials, no 
appreciable reduction of cross-section by wastage took 
place, and the damage proceeded by the usual corrosion- 
fatigue process of the formation and propagation of 
fine cracks. It is true that the surfaces of the speci- 
mens of the 0-5 per cent. carbon steel became rusty, 
but the amount of metal involved was very small. 
The specimens of Duralumin gave surprisingly little 
indication of general surface corrosion. The specimens 
of the “* non-corroding ”’ steels remained bright through- 
out, occasional rust spots being present on the 15 per 
cent. chromium and the 17/1 chromium-nickel steels ; 
these were entirely absent from specimens of the 18/8 
chromium-nickel steel.) 

The individual results of the corrosion-fatigue tests 
generally lie quite evenly about the mean S/N curve ; 
the “ scatter” of results is very much less marked than 
in the tests made in air on the same materials. This 
feature, which is a general characteristic of corrosion- 
fatigue tests, is probably due to the much more general | the curve for flexural stresses. As a general prediction, 
and severe action over the whole surface of the speci- | therefore, although one would expect to find a general 
men, making of minor consequence only the irregulari- | tendency towards a lower endurance under uniform 
ties due to inclusions, flaws, &c., which exert consider- | stress than under a non-uniform distribution, the 
able influence in the tests conducted in air. difference would not be large and might be easily upset 

Comparing the shapes of the S/N curves representing | by other factors; this conclusion appears to be con- 
the direct stress and flexural-stress test results, with | sistent with the present results. More test data are 


possessed 


TABLE XII 


ENDURANCE Ratios AND Ratios or ENnpurance Limits. 


Endurance Ratios Ratio of Endurance Limits 


In Salt Spray 
(at 50 106 ( 
endurance) 


In Air and Salt Spray 
at 50 166 
endurance) 


Direct and Bending 
Stresses. 


In Alt 


Material —— 


Bending Direct Bending Direct Bending Direct In tn hy 
Stresses Stresses Stresses Stresses Stresses Stresses Air ‘ee 106) 
FBT. FD1 {B/T (DT. f/B FB [D/FD. | FD/FB ID IB. 
. - | : a : a 
0-5 per cent. ( steel 0-40 0-34 | 0-044 0-038 0-11 0-11 0-87 0-86 
15 per cent. Cr steel 0-57 0-51 0-21 0-25 0-37 0-50 0-89 1-21 
18/8 Cr-Ni steel 0-36 0-37 0-24 0-22 0-67 0-59 1-05 0-94 
17 1 (r-—Ni steel 0-60 0-52 0-23 0-28 (0-38) 0-55 0-87 (1-26) 
Duralumin 0-33 0-24 0-12 0-092 0-37 0-33 0-85 0-77 
0-32 
Magnesium alloy (2-5 per cent. Al) 0-41 0-32 (0-10)* (0-061)* (0-25)* (0-18)* 0-83 (0-59)* 
0-37 
* 107 Cycles 


a single exception, 18/8 chromium-nickel steel—and, | obviously required; in the meantime, it is probably 
perhaps, here more tests are required to establish a real reasonable to assume that rotating bar tests may be 
difference in shape—it may be said that both types of relied upon to give a good indication of the resistance 
stressing produce the same general shape of S/N curve, of a material to reversed stresses under corrosion- 
although differing in slope and position. The two | fatigue conditions. 

curves for the 0-5 per cent. carbon steel are nearly Relative Resistance of Materials to Corrosion-Fatigue. 
parallel. The curves for the other materials—after In the absence of a definite quantity such as a fatigue 
these curves have assumed a uniform slope—cannot limit it is difficult, and perhaps dangerous, to estimate 
be reduced to a common law as regards relative position. the relative resistances of the test materials to corrosion- 
In the case of one non-corroding steel (18/8 chromium. fatigue. As the S/N curves are fairly reliable—since 
nickel), the 0-5 per cent. carbon steel, the magnesium the test results plot consistently—designers may find of 
alloy and Duralumin, a lower endurance is recorded value the relative resistance of the materials expressed 


under direct stresses than under flexural stresses (at in terms of stress at various chosen endurances, bearing | 


the same range of stress), while in the other two non- in mind, of course, that the results must be associated 
corroding (15 per cent. chromium and 17/1 only with the actual test conditions (environment, 
chromium-nickel) the reverse the case. It is speed. &c.). To this end, the results have been 
extremely probable that with the small stress ranges summarised in Table XI, which indicates the approxi- 
associated with the lower ends of the S/N curves, mate stress range required to produce fracture after 
very little general plastic yielding occurs and, hence, endurances of 10, 20, 50, and, in two cases, 100, millions 
no appreciable redistribution of stress ; thus, impressed of cycles. The values of the fatigue resistance in air 
conditions of test may not enter into the problem. | have also been inserted for reference purposes. Table 
Also, any plastic yielding would be expected to set up XII tabulates values of endurance ratios and ratios 
more intensive corrosion attack, cancelling out any of endurance limits which may also be of interest. 
beneficial effects due to stress-redistribution ; on this 
point, however, owing to the restriction placed on the 
yielding of the outside fibres of a beam due to the 
presence of the inner fibres, one might expect greater 
accelerated corrosion attack on the directly-stressed which will take place at Cologne from May 18 to 2 
specimen, probably leading to a tendency for the S/N | 1934. We understand this has already received satis- 
curve for direct stresses to be displaced to the left of factory support. F 


steels 


18 


CuemicaL Exsisirion at CoL_ogne.—The German 
Association of Makers of Chemical Apparatus and 
Plant, Sulze, near Hannover, are arranging an exhibition, 





£00,000-VOLT X-RAY TUBE. 

Tue X-ray tube shown in the accompanying illus- 
tration has been constructed in the Research Labora- 
| tories of the General Electric Company at Schenectady, 
N.Y., for installation in the Mercy Hospital, Chicago, 
where it will be employed for therapy in the treatment 
of cancer. The tube, which will be operated at 800,000 
volts, has several times the energy rating of a powerful 
tube installed in the Memorial Hospital, New York, 
some two years ago, and will thus enable patients to be 
treated in a fraction of the time formerly required. 
The radiation from the new tube, it is stated, will be 
equivalent, on the most conservative estimate, to that 
from 14.kg. of radium. The building in which the 
tube and generating apparatus is being installed is 
designed to afford the maximum safety and comfort 
and no noise is produced in operation. The target in 
the tube is set at an angle, so that the tube can be 
installed above the ceiling level of the treatment room 
with only a small port-hole to betray its location. It 
may be noted that this is an improvement on the 
earlier tube above referred to, in which the rays pass 
out through a thin tungsten disc at one end of the 
tube. 

The tube, as illustrated, is about 14 ft. in length 
overall, and is made in two sections. The envelopes 
are of thick Pyrex glass, into which the metallic anode, 
cathode, and intermediate electrode are sealed. The 
anode, which is a heavy tungsten disc, is water-cooled, 
about 20 gallons per minute being used for this purpose. 
The exterior water-cooled chamber leading to the 
anode is surrounded by lead several inches in thickness, 
in order to absorb all the X-rays produced except those 
required for therapeutic treatment, which escape 
through an opening located directly in line with the 
spot on the anode where the maximum intensity of 
rays is produced. 

The cathode is a hot tungsten filament from which 
an electron beam is emitted, the beam travelling a 
distance of 12 ft. along the axis of the tube before it 
hits the tungsten target, 4 in. in diameter, from which 
the X-rays are liberated. The beam of small 
diameter when it starts, but the diameter is altered by 
the electrostatic field as the beam passes through the 
tube, and to give it any desired dimension as it strikes 
the target, magnetic focusing is employed. This is 
accomplished by placing a specially designed coil 
round the tube near the anode and passing a current 
through the coil. Small changes in the current in this 
coil are sufficient to change the diameter of the electron 
beam, which is travelling at the velocity due to 800,000 
volts, to the desired value when it reaches the target. 

The high-voltage generator which supplies the power, 
employs a special circuit, using kenotron tubes to rectify 
the high voltage, and condensers which serve to increase 
the rectified voltage supplied to the X-ray tube by the 
high-tension transformers on the useful half-cycle. 
In operation, the tube is continuously connected to a 
| vacuum system capable of maintaining the necessary 
| low pressure. 
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THE OIL INDUSTRIES EXHIBITION. 
(Concluded from page 73.) 


| speed is 6,000 Ib. ; 
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the top speed is 3-5m.p.h. A 
It pulley for driving the rig can be fitted to the 


| tractor if required. 


Or the few remaining exhibits with which our| Another item in this firm’s exhibit was the duplex 


space permits us to deal, one of considerable interest 
was that of Messrs. English Drilling Equipment 
Company, Limited, 3, Grosvenor-gardens, West- 
minster, S.W.1, who had a comprehensive exhibit 
of which the principal item was the ‘‘ Edeco ”’ port- 
able drilling rig driven by a Diesel-engine roadless 
tractor constructed by Messrs. Marshall Sons and 
Company, Limited, Gainsborough. The rig, which 
is illustrated in Figs. 7 and 8, differs from other port- 


able rigs in that, instead of being mounted on four | 

















DRILLING 


PORTABLE 
DRILLING EQUIPMENT 
Company, LIMITED. 


*“ Epeco”’ 
ENGLISH 


Fias. 7 AND 8. 
Ria ; Messrs. 


wheels, only two wheels are provided for transport 
purposes, and as all the spools are fitted to the mast, 
the usual heavy frame is unnecessary. The rig is 
intended to be towed behind a lorry or tractor, as 
shown in Fig. 8, and, provided that no sharp corners 
have to be negotiated, no dismantling of the rig is | 
necessary, even the tools being carried screwed to- 
gether beneath the machine and connected to the | 
drilling line. The mast, however, is made in two 
sections, so that it can be packed in a comparatively 
small space, if necessary. Included with each machine 
is a special mast-hoisting truss, with the necessary 
hoisting lines and block, together with four guy 
lines, turnbuckles, stakes and eyes, and a set of 
spanners. Steel road wheels are usually fitted, and 
are quite satisfactory at speeds up to 4 m.p.h. 
Pneumatic-tyred wheels can, however, be supplied if 
higher travelling speeds are required. With this 
equipment road brakes are supplied, and speeds up to 
20 m.p.h. are permissible on good surfaces. The 
drilling mechanism consists of the firm’s spudding 
wheel using a steel drilling line, and is capable of 
drilling a 6-in. diameter hole to a depth of 300 ft. 
An engine capable of developing from 8 b.h.p. to 
10 b.h.p. is required for operating the rig, the drive 
being by belt to the countershaft, as shown in 
Fig. 7. In Fig. 8, the rig is shown arranged for trans- 
port, and it may be noted that the tractor shown 
in this illustration is one of Messrs. Marshall’s single- 


cylinder cold-starting roadless Diesel tractors, for | 





steam slush pump, illustrated in Fig. 9. This | 
pump was formerly known as the Vickers slush 
pump, but is now made by Messrs. Hayward-Tyler | 
and Company, Limited, for Messrs. English Drilling | 
Equipment Company, Limited. In this pump the | 
steam cylinders are 15 in. in diameter and the | 
largest liner for the water end is 7} in. diameter, 
the smallest having a diameter of 4} in. ; the piston 
stroke is 18 in. The steam distribution is by piston 
valves and the valves of the water cylinders are of 


Sutcliffe and Gell, Limited, Southall, Middlesex, 
showed various types of well-drilling and prospecting 
plant, including a combined rotary and percussion 
outfit for boring to a depth of 100 ft. In addition, 
there was a complete Abyssinian tube well outfit, 
as used for obtaining water supplies from surface 
deposits, as well as many interesting rock cores, 
photographs and drawings illustrating the work of 
the firm. 

Messrs. A. Gallenkamp and Company, Limited, 
Technico House, 17-29, Sun-street, Finsbury- 


square, E.C.2, showed a collection of oil-testing 
apparatus, the chief item of which was a machine for 
testing the ductility of bitumen, &c. 


The machine 








Fie. 9. Duptex Steam Stusn Pump; Messrs. 
streamline form to facilitate the flow of the heavy 
mud with which these pumps have to deal. These 
valves are fitted with hard rubber facing rings 
and the seatings are easily renewable. With the 
74-in. diameter liner, the delivery, at 40 double 
strokes per minute, is 346 gallons per minute, and 
the delivery pressure, with steam at 100 lb. per 
square inch, is 420 lb. per square inch. With a 
4}-in. liner and the same steam pressure, the delivery 
is 127 gallons per minute at a pressure of 1,171 Ib. 
per square inch. 

Considerations of space prevent us from describing 
the other exhibits of this firm in detail, but we 
may mention a twin-cylinder rotary drilling 
engine of 50 h.p. with an oil-fired boiler made by 


Messrs. Marshall, a portable core drill for geological | 


prospecting, and a selection of drilling tools, rotary | 


which it is claimed that the running costs are only | drilling hose, sprocket chain, high-pressure pipe 


about 15 per cent. of those for a petrol tractor. 
Three speeds and reverse are provided. The low 


speed is 1-75 m.p.h. and the drawbar pull at this' Equipment Company, Limited, Messrs. Le Grand,' give the correct speed of travel of the carriage, 


fittings, &c. 
In co-operation with Messrs. The English Drilling | 








=NGLISH DrittiIng Equipment Company, LIMITED. 


comprises a tank, 58 in. long, 15 in. wide, and 
74 in. deep, made of hardwood, lined with copper, 
and mounted on four stout legs. A copper tank, 
fitted with a rheostat-controlled electric immersion 
heater, is situated below the main tank and is 
connected by a copper pipe to a circulating pump 
and inlet and outlet tubes in the main tank. It is 
claimed that this arrangement ensures a uniform 
temperature throughout the whole length of the 
tank. The substance to be tested is filled into one 
of the standard moulds, four of which are provided 
with the machine, and the two halves of the mould, 
when placed in the tank, are pulled apart by means 
of a long screw fitted with an automatic stop, which 
can be adjusted to switch off the motor driving the 
screw at any desired position of the carriage. The 
latter is provided with a release clutch to enable 
it to be returned quickly for the next test, thus 
obviating the necessity for reversing the direction 
of the screw. The drive for the latter is designed to 

























































80 





ENGINEERING. 





__LJury 28, 1933._ 





viz., 5 em. per minute. The length of pull is | Lubricated plug cocks also formed part of Messrs. | the material in a given time is less than in the 


110 cm., and a scale graduated in millimetres is 
fitted to the top of the tank, a pointer mounted on 
the carriage travelling along the scale. An opal 
glass sheet is placed at the bottom of the tank to 
prevent breaking the thread of bitumen under test, 
and, to obviate vibration of the specimen, the motor, 
gear-box and driving screw are insulated by shock- 
proof couplings. Ample provision for lubricating 
all rotating parts is provided. 

Messrs. Baird and Tatlock (London), Limited, 
14-17, Cross-street, Hatton-garden, E.C.1, showed 
a ductility machine fitted with an electric heater 
and with an electric motor for pulling the moulds. 
Water circulation is effected by means of an elec- 
trically-driven pump, and, in addition, there is 
a complete system of pipes and taps for heating 
or cooling the water bath from an external source. 
The latter provision is particularly useful in the 
event of an electrical breakdown. Another inter- 
esting exhibit on this stand was a new bomb calori- 
meter with a bomb of stainless steel and a cover 
with fixing ring of chromium-plated phosphor 
bronze. A new form of non-return valve has also 
been included in the design, and the water-jacket 
has been completely re-modelled, an electrically- 
driven, high-speed, propeller-type stirrer having 
replaced the conventional up-and-down stirrer. 
The propeller-type stirrer can be fitted for hand 
drive if desired, and with this arrangement a pulley 
is fitted so that a motor can be used for driving 
the stirrer when one is available. The modifications 
referred to have resulted in a very compact instru- 
ment, the overall height being about 24 in. A gas 
muffle furnace for temperatures up to 1,000 deg. C., 
oxidation test apparatus for lubricating oil, and 
loss-on-heating apparatus for bitumen were also 
shown by this firm. 

Messrs. Townson and Mercer, Limited, 34, 
Camomile-street, E.C.4, showed a selection of appa- 
ratus for petroleum, oil and tar testing, made 
either to the specifications of the Institute of 
Petroleum Technologists, the American Society for 
Testing Materials, the British Standards Institution, 


or the Standard Tar Products Testing Committee. | 
The instruments exhibited included Redwood’s vis- | 


cometers for testing the viscosity of lubricating 
oils, &c., Pensky-Marten and Abel-Pensky appa- 
ratus for testing flash points, apparatus for testing 
carbon residue, cloud point, penetration, ductility, 
distillation, melting point, softening point, sulphur 
content, &c. 

The exhibit of Messrs. Siebe, Gorman and Com- 
pany, Limited, 187, Westminster Bridge-road, 
S.E.1, included various types of breathing appa- 


ratus suitable for use in the oil industry. In cleaning | 
out large storage tanks, for instance, either a self- | 


contained oxygen breathing apparatus, or the firm‘s 
Spirelmo smoke helmet with a blower and air tube 
may be employed, Of the former type of apparatus 
examples of the “Proto” and “Salvus” types 
were shown, For smaller tanks “ Antipoys "’ short- 
distance breathing apparatus can be used in com- 
bination with a lifebelt, and for the protection 
of men engaged in the oilfields, in the open, 
“ Puretha ” gas masks may be adopted. Examples 
of these were exhibited, and the ‘“ Novox ” apparatus 
for the administration of ‘“ Dicarbox” gas (a 
mixture of oxygen and carbon dioxide) in the 
resuscitation of gassed persons was also shown. 
We understand that many lives have been saved 
with this apparatus. The exhibit included many 
other protective devices, such as dust masks, fume 
masks, safety belts, goggles, gloves, &c. 

A variety of valves and cocks for use in the oil 
industry was shown by Messrs. J. Blakeborough 
and Sons, Limited, Brighouse, Yorkshire, including 
a 6-in. diameter cast-iron oil-line valve with a solid 
wedge gate, inside-screw, non-rising spindle and 
screwed connections. This valve is suitable for a 
working pressure of 1,500 Ib. per square inch. 
Another exhibit was a 6-in. diameter medium-short 
pattern sluice valve, with an outside-screw rising 
spindle and suitable for a working pressure of 150 Ib. 
per square inch. Gunmetal globe valves and 


piston sleeve valves in both gunmetal and forged 
steel were also shown, those of the latter material 
being suitable for working pressures of 350 Ib. per 
square inch and temperatures up to 800 deg. F. 


Blakeborough’s exhibit. 

Messrs. Glover and Partners, Abbey House, 
Victoria-street, 8.W.1, showed an illuminated scale 
model of the Central London Airport and Marketing 
Centre which they are proposing to construct 
in an area north of King’s Cross and St. Pancras 
stations. The airport would consist of an overhead 
platform in the form of a ring with eight radial 
runways leading to a central hub. In addition to 
the airport, there would be a goods station and yard, 
a coach station and a marketing centre, and the 
supports for the overhead platforms would be 
formed by warehouses. The airport is designed to 
deal daily with over 10,000 passengers and over 
| 200 tons of goods each way, but it is estimated that 
a good profit would be obtained with one tenth of 
| the above-mentioned traffic for 300 days per annum. 
| Although the exhibition was an international one, 
the exhibits of foreign firms were not very numerous. 

We may mention that of Messrs. Haniel and Lueg, 
| G.m.b.H., Diisseldorf-Grafenberg, Germany, who 
|showed drawings of large rotary drilling plants 
|driven either electrically or by means of Diesel 
lengines. Photographs of such plants and of their 
| principal components were also exhibited. We 
}understand that all these plants are operating 
| successfully in the oilfields of Hanover. 

| There were, of course, several other exhibits 
| which pressure on our space prevents us from 
mentioning. What we have said, however, should 
suffice to show that the Exhibition, which remained 
open until Tuesday last, the 25th instant, afforded 
manufacturers a useful opportunity of demonstrat- 
ing the advances made in the direction of efficiency 
and economy in oil production. 





FATIGUE TESTING. 


By J. W. CuTHBERTSON. 


(Concluded from page 57.) 


The Load-Deflection Curve.—-The type of curve 
resulting from a load-deflection test depends upon 
several factors: some typical curves are shown in 
Fig. 5. When the test is carried out with incre- 
mental loading, it is often found that, for a given 
material, it is almost impossible to repeat results 
in a second test. Variations occur both in the 
position of the point of deviation from linearity, 
in the extent of the deviation, and shape of the 
curve—after the endurance limit is passed. The 
angle of inclination of the linear part of the curve, 
a factor which should remain substantially constant 
under any given testing conditions, is sometimes 
observed to vary in a manner which is difficult to 
explain. 

If the loading is carried out continuously, a great 
improvement results; it is then nearly always 
possible to determine the position of the endurance 
limit with perfect accuracy. In order to make the 
test reliable, it is necessary to observe some further 
precautions. When a piece of metal is subjected 
to alternating stress, heat is developed. Haigh* 
has examined the heat evolution from fatigue test 
pieces, and has distinguished three periods (in the 
case of annealed metals) a primary, secondary and 
tertiary period, though sometimes the primary 
period is absent. If it is present it is characterised 
by marked plastic deformation, slip-bands forming 
plentifully, the metal being work-hardened to some 
extent. Whether a primary period is or is not 
exhibited depends on the heat-treatment, or, more 
correctly, on the metallographic structure of the 
material undergoing test. Annealed metals, in 
which the elastic limit is low, show a primary stage, 
whilst normalised steels, having a higher elastic 
limit, show little or no such period, a fact which 
must be taken into consideration with the “ rapid ” 
fatigue test. Haigh has found that the duration 
|of the primary stage is short, not more than 
250,000 cycles. This is equivalent to about two 
hours’ running in the Wéhler machine, and it will 
be appreciated, therefore, that a deflection test may 
be carried out completely within this range of 
stress reversals. It must be remembered, however, 
that the applied stress is increasing throughout the 
test, and that the total amount of work done on 


* Haigh, B. P. Trans. Faraday Soc., vol. xxiv, 1928. 





is constant and usually of a value somewhere near 

|to the fatigue limit. Naturally, this does not 
|apply after the fatigue limit is exceeded, but if 
| the load is increasing very rapidly, it is highly 
| probable that the period of elastic strain hardening 
will not be completed before the fatigue limit is 
|reached. The possible effects of this primary 
| period cannot be ignored, and the author is 
|satisfied that some of the anomalous results 
|found from time to time are directly attributable 
thereto. 

The point is clearly of greater importance in the 
case of annealed metals than in that of finer crystal- 
line aggregates. It is unsafe, however, to assume 
| the entire absence of a primary period, even if the 
| metal has been worked and heat-treated. Realising 
this possible source of error, the author’s practice 
| has always been to run doubtful test pieces for at 
|least two hours under a stress of approximately 
| 75 per cent. of the fatigue limit before commencing 
to take readings. Such a value of stress is too low 
and the time too short to introduce any serious 
|complication consequent upon “ understressing.” 
Failure to observe the above leads to unreliable 
| results; the curve is erratic, and the part which 
| should be linear is liable to show fluctuations. It 
would appear, therefore, that a knowledge of the 
position of the elastic limit of the material is a 
useful adjunct. Aitchison} has shown that testing 
a metal in fatigue may reduce the elastic limit 
under certain circumstances. When this happens, 
the metal no longer obeys Hooke’s Law. The 
elastic limit may be either above or below the 
fatigue limit. In the latter case a primary period 
is exhibited ; time is necessary for the raising of 
the elastic limit by strain hardening, and for the 
metal to assume a condition of cyclic elasticity. 
If the elastic limit is above the fatigue limit, no 
allowance need theoretically be made for it, but 
it is a wise precaution, in all such cases, to run 
the specimen under load for half-an-hour before 
testing. 

In every test, the inclination of the linear part 
of the curve was measured, and found to be sub- 
stantially constant for a given material at room 
temperature. Change in temperature and in the 
rate of loading both affect the slope of the curve, 
as is shown in Tables I and II. This is not very 
easy to explain. The inclination of the curves is 
not directly related to the elastic hysteresis exhibited 
by the specimen ; a change in slope merely means 
an alteration of the inclination of the hysteresis 
loop, and has no effect on the permanent cyclical 
set, the latter being half of the width of the loop. 
If the elastic part of the curve is compared with 
that of a static stress-strain curve, then we may 
liken the slope to Young’s modulus in tension, E, 
and it has been shown that, for most materials, 
E decreases with temperature. As the inclination 
of the fatigue curve changes in a similar manner, it 
is probable that the effect is brought about by 
changes in the value of E for alternating tension 
and compression in the region of maximum fibre 
stress. The matter is complicated, however, by 
the hysteresis always present. 

When taking a curve, the first part, corresponding 

to an increase of about 2 lb., should be ignored, 
being nearly always erratic, stress increasing more 
rapidly than strain. This is a point of very great 
|importance ; bringing the load to rest for a short 
time and then increasing it, causes a recurrence of 
the first curved part of the diagram, resulting in 
a stepped curve instead of a straight line. If the 
'load increments are small and the time intervals 
|short, the effect is minimised, but continuous 
| loading is the only way of completely eliminating 
| the trouble. 

As a result of extensive work on a number of 
materials, the author feels satisfied that the load- 

| deflection test is sound from the practical stand- 
| point, provided that it is conducted in the manner 
outlined. Tests have been carried out on a number 
of metals and alloys, and the results are given in 
Table III. It is clear that the rapidly-determined 
|fatigue limits are in good accord with those 


es of an ordinary endurance test, where the load 


+ Aitchison, L. J. Iron and Steel Inet., Carnegie 
Schol. Mema., vol. xii, 1923. 
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found by endurance tests. There appears to be an 
optimum rate of loading ; up to a point, the slower 
the rate the more accurate will be the results, but 
if it is too slow, a high fatigue limit may be obtained 
owing to under-stressing effects. A rate of 1 lb. 
per minute is a satisfactory compromise, as is 
shown in Table IV. The validity of the test does 
not appear to be affected by temperature. Tests 
at various temperatures, both “rapid” and 
“endurance ” types, have been carried out, giving 
the results shown in Table V. The fatigue limit deter- 
minations do not appear to be influenced by fairly 
wide changes in the frequency of stress reversal. 
Frequencies from 1,000 reversals per minute to 
2,500 reversals per minute all gave identical values 
for the fatigue limit, although the shape of the 
curves was affected somewhat. 

Mechanics of the Test.—Mason* has shown that, 
in the case of a cantilever test piece, the bending 














Taste I. 
Rate of 
—— Slope of 
aterial. Curve = 
Loading, emanate. tan @. 
| Ib. per min. per min. 
| 
Mild steel .. | 0-25 0-086 0-8847 
| 0-5 | 0-172 0-9004 
| 1-0 | 0-345 0-9084 
| 20 | 0-690 0-9244 
Duralumin— 
Forged .. 1-0 0-345 0-9325 
Heat treated 2-0 0-690 0-9489 








Note.—The results for Duralumin are not directly comparable 
with those for steel, because the speed of the recording drum was 
different in each case, being adjusted to give a curve slope for all 
materials of approximately 45 deg. 




















Taste II. 
Tempera- Slope of 
Material. ture, Curve = 
deg. C. tan 6. 
Steel .. . a ‘ oe 20 0-9004 
| 120 | 0-8795 
0-33 per cent. C. as - ° 200 0-9489 
| 250 0-9545 
300 0-9083* 
Y-alloy - 4 oa 20 0-9083 
106 0-9325 
(forged and heat treated). . se 301 0-8466 
406 0-7813 
Duralumin .. ss - “a 20 0-9489 
106 0-9244 
(forged and heat treated). . 172 0-8925 
298 0-8693 
| 378 0-8170 
460 0-7002 
| 











* At higher temperatures this will probably decrease rapidly. 
TaBLe III. 


Fatigue Limit, tons per sq. in. | 








Material. oe eens 
. Load Continuous 
jEndurance. rcrement.| Loading. 
! 
Mild steel (normalised) 15-1 15-5 15-0 
Mild steel (annealed) ool 14-6 13-8 | 14-6 
Duralumin (forged and 
heat treated) .. ee 9-1 9-6 9-2 
Y-alloy (forged and heat 
treated) .. ee es 9-3 9-9 9-4 
70: 30 Brass 9-0 9-3 8-9 
Aluminium 2-9 3-2 2-6 





is not the same under conditions of perfect and of 
cyclic elasticity. If the specimen is in a truly 
elastic condition, which means that the applied 





stress is small, the displacement of the end is 
parallel to the line of action of the applied force. | 
If the load is increased until the metal is cyclically 
elastic, there will be a component of force at right 
angles to the direction of the line of action of the 
force due to the loading. This results from elastic 
hysteresis. In Mason’s apparatus, two-point load- 
ing was employed, and the couple originally acting 
on the bar was shown, when hysteresis was present, 
to have a component G sin ¢ about the axis of the 
chuck, where G is the maximum bending moment = 
WL, and ¢ is the “linear lateral displacement 
(perpendicular to the plane of the couple) divided 





by d.”’ In the case of the author's specimens 
where single-point loading is used, d= L. Work} 


Rept. No. 838, Aero. Research Comm. | 





* Mason, W. 


is now done on rotating the bar, the work per cycle 
being the area of the hysteresis loop = 27G sin ¢ 
At the same time, the bar is deflected laterally. 
The Wéhler specimen is essentially a cantilever 

beam. Neglecting the weight of the beam, which 
is very small compared with the applied load, the 
latter will be concentrated entirely at one end, and 
the deflection 337 in a bar of length L under 
static conditions is 
_ WL! 
~ SEI’ 
where W = load, 

E = Young's modulus, 

I = moment of inertia about the neutral axis. 


This formula holds under dynamic conditions so 
long as the elasticity of the beam is unimpaired. 
This is easily substantiated, since, if a specimen is 
loaded statically to a value of stress within which 
it is still perfectly elastic, there will be no change 
in deflection if the bar is slowly rotated. When, 
however, the stress is increased until elastic 
hysteresis is exhibited, there will be a small, but 
perfectly definite, increase in the deflection under 
dynamic conditions, attributable in part to the 
effect of the torque on the bar, resulting from the 
effect of the couple previously mentioned. The 
bar is, therefore, displaced in two directions, vertically 
and laterally. The lateral deflection will be on one 
side or the other of the line of application of the load, 
according to the direction of rotation. The magni- 
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Fig. 5. 
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tude of the lateral movement is, however, quite 
small, but as it is related to the elastic hysteresis 
of the bar and therefore, to its fatigue properties, 
it is none the less of considerable importance. As 
the distance between the load and its point of 
application is large compared with this displace- 
ment, the effect of the latter on the measured 
vertical deflection is not serious. 

The vertical displacement is found to be greater 
under dynamic conditions than it is when the 
specimen is stationary. Imperfect alignment can 
be largely responsible for this, but assuming that 
due care has been taken to prevent this trouble, 
there is still a slight increase in the deflection when 
the specimen is rotated at a high speed. The 


|increase in deflection, under such circumstances, 


was found to be related to the frequency of stress 
reversal, and it is suggested that it is attributable 
to flexural vibration of the cantilever bar. The 
effect is much more pronounced with steel than 
with aluminium alloys, although it is quite definitely 
present in the case of all materials examined. 

The author is indebted to Mr. W. Hunter, M.A., 
of the Department of Mathematics, University of 
Manchester, for the following mathematical treat- 
ment of the deflection of a rotating bar under a given 
oad. 

Taking the equation for the flexural vibration of 
a bar in the form 

Cn 


ERA» 
o# p 


ox 


. . Sa 
and assuming a solution a, 27n¢ (n = number 
of revolutions per second) 
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where 
47’ n* p 
Ek 

If the bar were stationary and the load W rotated, 
this would be equivalent to two components W 
cos 27nt, W sin 27nt, and neglecting any 
torsional effects due to the rotation, we should 
obtain displacements 7 cos 27nt, n sin 27nt. 
The total effect would thus be a deflection » in 
the direction of the load, given by the solution of 


(1) subject to the conditions 7 = ea = 0 at the 
ae os _ «ary. 
end x= 0 and aa = 0, = EI at the 
end x=. If 8 deflection at the end zx =l, and 
§, = corresponding deflection for a statical load 
W, this gives 
& 3 
dy _ a 


pt = 





cosh @ sin 8 — cos @ cosh 6 
; 1+ cos @coshO | J 
where 
gu tm pl sAmniwit 
EIg ’ 


l being the length of the bar, w its weight per unit 








Taste IV. 
Rate of Fatigue 
™ - \— ene Greet Limit, 
aterial. Stressing, tons 
ri . | 
— tons per | _—per 
| min sq. in. sq. in. 
P per min. | 
l 
Mild steel “+ 0-5 0-172 15-2 
1-0 | 0-345 15-0 
2-0 | 0-690 15-0* 
Duralumin (forged and 1-0 | 0-345 9-2 
heat treated) “i ..| 2-0 0-690 | 9-3 
Brass (70 : 30) 0-5 — 9-3 
1-0 | 0-345 9-2 
2-0 0-690 9-0 
Y-alloy (forged and heat 0-25 | 0-086 10-0 
treated) .. 7 0-5 0-172 9-9 
| 1-0 0-345 9-4 
| 2-0 0-690 9-3° 
Aluminium (rolled) .. 0-5 0-172 3-0 
1-0 0-345 2-6 
1-5 2-6 


0-517 


* Point of deviation not clearly defined. 





Tasie V. 
Fatigue Limit, 
Tempera- tons per sq. in. 
Material. ture, | 
deg. C. SS 
Rapid. |Endurance 
Steel .. oo 6 - 20 15-0 15-0 
0-33 per cent. C. es oe 123 14-7 14-7 
| 208 17-5 17°4 
Duralumin (forged and heat | 20 9-2 9-2 
treated) .. oe os 106 8-9 _ 
298 8-0 7:8 
| 378 7-2 —— 
R.R. 56 (forged and heat { 20 ~=«| 10-7 10-6 
treated)}—Sample A 1 145 | 10-1 10:0 
OFC . . 
Sample B + | — 7 8°6 
Aluminium (rolled) . . al 20 «| 2-6 2-9 
| 195 2-4 1-9 
404 1-5 _— 








In every case the point of deviation was clearly defined. 
length, and E I the flexural rigidity (in gravitational 
units). 

Applying this to a specimen of the form used by 
the author, where 

E = 13,000 x 2,240 lb. per sq. in. (steel). 

I = 0-001. 

l= 3 in. ; 

w = 0-0354 lb. per inch. 

g = 12 x 32-2 in. per sec. per sec. 
then 6 = 0-056 Jn, so that for ordinary values of 
n this is very small. In this case, expanding the 


expression for 5, in powers of 0, we get 
t) 361 
2h + 
om 5,040 
= 1 + 000000072 n? + 


+ 


Hence, to give a 1 per cent. increase in deflection, 
n must be nearly 120, ie., 7,000 r.p.m. This 





deflection is in the line of application of the load W. 

For a solid steel specimen similar to the one 
shown in Fig. 2, the calculated increase in 8 at 
| 7,000 r.p.m. is of the order of 1 per cent. The 
| observed increase in deflection at 2,400 r.p.m. was 
0-25 per cent. and, as the increase varies as the 
square of the speed, this corresponds to an increase 
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of 2-1 per cent. at 7,000 r.p.m., that is, double | in its constitution to the protection and encourage-|the Coolidge administration, but only to see it 
that calculated for the solid bar. When allowance | ment of the private initiative of its citizens and | receive, once more, the Presidential veto. 
is made for the hollow part of the section, the | enterprise in general. To that policy, all Federal} All these efforts, it should be noted, were more 
value at 7,000 r.p.m. should be approximately | administrations since the second term of President | or less direct in character, in that each commission 
1-5 per cent. Allowing for this, and considering | Wilson have been unalterably committed. Under | appointed was specifically given the task of finding 
the difficulties underlying the accurate determina- | the protecting wing of the Harding, Coolidge, and/a solution of the Muscle Shoals difficulty. This, 
tion of very small deviations, it becomes apparent | Hoover administrations, the nitrate industries in | however, made it possible for all parties who were 
that the discrepancy between observed and calcu- | the United States were able to contend successfully | unalterably opposed to any and everything at 
lated values of the increase in 3 is not very great. that it was unfair for the Government to enter | Muscle Shoals, to attack the various reports and 
The specimen is acted upon, therefore, by three | into competition with them to the ruin, as they | Bills embodying proposals for the utilisation cf the 
forces : alleged, of theit business, and, consequently, the loss Government properties there, without in any way 
‘of their investment. To this must also be added affecting their own interests. While the efforts of 
the fact that of the two nitrate plants at Muscle | Presidents Coolidge and Hoover to solve the problem 
Shoals, one of them—the larger—had become|through commissions were apparently perfectly 
| practically, if not entirely, obsolete, while the other | logical when engineering and economics alone were 
was admittedly of little value since its very exist-| concerned, yet since it was impossible to exclude 
ence was due to experimental work in an effort| politics, some other avenue of approach evidently 
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(a) By the load—vertically. 

(b) By the component W L sin ¢ ) 
of the couple acting on the } 
bar. 

(c) By flexural vibration 


laterally. 


vertically ; 


. | ° P . ° i 
and the theory of the test is thus somewhat complex. | to follow the Germans in their atmospheric nitrogen | became essential. If some plan could be put 
The line drawn in the autographic load-deflection | exploits of 1913-18. forward which would not concentrate public 

While no provision was made in the National| attention on Muscle Shoals itself, but arouse 


test, up to the proportional limit, is the bisector of | 
the hysteresis loop, and under constant-temperature | Defence Act of 1916, which called the T 
conditions, the inclination of the loop is unchanged | ment properties at Muscle Shoals into existence, 
so long as the fatigue limit is not exceeded. At|for the distribution of surplus power from the 
the fatigue limit, the state of elastic hysteresis is| Wilson Dam at Muscle Shoals. vet soon after that 

broken down ; the form and inclination of the loop | development was undertaken the subject of elec- | of those who had hitherto opposed the Muscle 
change when the specimen is in a condition of cyclic | trica] energy distribution in the United States came | Shoals proposals might be silenced, if not, indeed, 

their active support enlisted. 


public interest in broader issues, at the same time 
embracing the possibility of later extending the 
principles involved to other large sections of the 
country, it seemed probable that a large number 


S. Govern- 











plasticity, and the linear relation between stress and Senator George W. Norris, of 
Nebraska, a progressive republican in_ politics, 
| voiced the opinion that the rates charged by the 
| privately-owned electric “ public utilities” were 
| excessive, and held up the operations of the Hydro- 
Electric Power Commission of Ontario as an example | 
for his fellow countrymen to emulate in the matters 
lof rates and regulation. Senator Norris has long 
wanted to see the Muscle Shoals plants organised 
on the lines of the Ontario Hydro-Electric Power 
Commission in order that this enterprise, located 
in the heart of the southern part of the United 
States, might act as an economic “ yard stick” 
by which the rates for company-produced power 
could be measured. Naturally, this idea was 
strenuously opposed by the National Electric 


strain no longer holds. 


THE TENNESSEE VALLEY 
AUTHORITY ACT, 1933. 

THE past months have witnessed changes of a 
very fundamental character in the United States. 
Pressure of the economic situation has at last 
brought that country into closer touch with world 
affairs, while many important internal measures 


have been taken to help forward a business and | 
trade recovery. While Congress, in its first or special | 
session of the Roosevelt administration, has given | 


many unusual and extraordinary powers to the 
President, all but one have been of relatively recent 
origin and may therefore be mainly attributed to 


the prevailing world economic conditions as they | 
. . | 
The one exception is 


affect the United States. 
the Tennessee Valley Authority Act, 1933, which 
envisages active Federal co-ordinated development 
on an unprecedented scale, which, if successful, 
the President hopes to see applied to other great 
areas in the country. 

Under the act, the President has appointed a 


commission of three members to develop the Ten- | 


nessee Valley from the point of view of power 
production, flood control, navigation, afforestation, 
the prevention of soil erosion, decentralisation of 
industry, &c., and they are, with this object, 
put in charge of the famous Muscle Shoals plants 


which were, it will be remembered, brought into | 


existence for the production of explosives during the 
war, with the idea that subsequently they should 
be turned over to the manufacture of fertilisers. 

These plants have been the centre of a great con- 
troversy ever since the signing of the Armistice. 
In a country which has never viewed State or 
Federal ownership and operation with much favour, 
the Government found itself in possession of plant 
which some thought it ought to dispose of, while 
others urged it to operate it in competition with 
other producers. In 1921 the controversy became 
particularly acute when the then Secretary of War 
of the Harding cabinet, the Hon. John W. Weeks, 
advertised the Muscle Shoals plants for sale. 

Immediately vigorous protests arose from those 
who wanted to see the original intention of Congress 
carried out. On the other hand, Mr. Henry Ford 
came forward with an offer, which was countered 
with another from a group of power companies 
operating in the southern part of the United States. 
From that time, the Muscle Shoals controversy has 
been carried on almost continuously in Congress until 
recently, when the Tennessee Valley Authority Act 
of 1933 was carried through and signed by the 
President. 

The subject has been so complicated and so inter- 
woven with the internal politics of the United States 
that a brief discussion of even the major points 
becomes difficult, without running the risk of leaving 
out important facts. However, it may be recalled 
that the United States Government is committed 


|into prominence. 


|__ Between the Presidential election of 1932 and 
| March 4, 1933, when Mr. Roosevelt assumed office, 
he devoted a considerable amount of time to the 
study of the Muscle Shoals question, and finally 
announced a proposal for the establishment of an 
agency to deal with the whole Tennessee River 
valley with, as already stated, special reference to 
the improvement of navigation and, linked with 
this, flood control, afforestation (which would 
imply alleviation of the unemployment situation) 
utilisation of so-called marginal lands, which have 
been overworked for agricultural purposes, and the 
development of great blocks of power for the further 
| industrialisation of the entire Tennessee River valley 
area. While admitting that this would be a great 
Lighting Associaticn, which for long had consider-| Federal experiment, upon a scale never hitherto 
| able influence in Washington, on behalf of the public | undertaken in the Western hemisphere at least, he 
utility companies, which constituted the largest | further suggested as part of his policy the possibility 
part of its membership. The investigation carried | of applying the same principles to other great water- 
out by the Federal Trades Commission during the | sheds if the Tennessee River basin project indicated 
Hoover «cdministration, however, practically put | that success might be anticipated. 
an end to this, the investigation having been! ‘The ‘Tennessee River legislation, 
| sponsored by Senator Norris and his associates. | enacted, follows closely the original ideas of Senator 
To the credit of the Coolidge <dministration, it | Norris so far as nitrate manufacture by the Govern- 
must be said that a sincere effort was made during | ment, and power generation and possible power 
its regime to arrive at a satisfactory solution all teeneniaien. also by the Government, are con- 
the controversy which had then been carried on for| cerned, but goes much further when it comes to 
several years. Mr. Coolidge appointed a Muscle | afforestation and the treatment of marginal lands. 
Shoals Inquiry Commission, which was headed by | Nobody has ever before suggested so comprehensive 
Dr. William McLellan, a former president of the|a scheme as that put forward by Mr. Roosevelt. 
American Institute of Electrical Engineers, and The idea of dealing with an entire river system as 
entrusted it with the responsibility of studying all | a whole for power purposes is not a new one. Com- 
phases of the situation and advising the President plete river systems have, of course, before now been 
|} and Congress how best to proceed. The report of | developed for such purposes; other such schemes 
this Commission was submitted towards the latter | have been projected and inaugurated by the building 
| part of President Coolidge’s tenure of office, and|of several dams and control works on one stream 
| after various Congressional hearings, based thereon, | and its tributaries. Never before, however, has a 
was finally practically entirely laid aside. Mean-| Government taken in hand a complete watershed 
while, Senator Norris was successful in carrying | for afforestation purposes, and no private agency 
through both houses of Congress a Bill providing for | could justifiably undertake work of this character. 
the Government operation of the nitrate plants at! The effect of forests on stream flow and the 
Musc'e Shoals and the Federal transmission and | desirability of afforestation of lands formerly cut 
distribution of power from the hydroelectric develop- | over, in order to prevent excessive flood peaks as has 
ments, both construc ted and projected, in the Ten- | heen proposed in the Tennessee Valley Authority 
This Bill, however, was vetoed | Act of 1933, has been the source of much popular 
|interest, as well as controversy; opinions vary 
When Mr. Hoover became president, he spon-| between the extremists on one side claiming that 
sored a movement for placing Muscle Shoals in| forests constitute great natural reservoirs which 
the hands of local State agencies which would ensure | conserve and regulate the disposal of high rainfall, 
representation to the States of Alabama, Georgia,| which reappears later on as stream flow, and 
Mississippi and Tennessee. To this end, he ap-| others who consider that forests not only decrease 
pointed what became known as the Muscle| stream flow, but increase flood tendencies as well. 
Shoals Commission. This was composed of promi-| In this instance, large areas of public lands lie in 
nent citizens of some of the States concerned|the mountains of eastern Tennessee and other 
and a representative of the United States Govern- | sections of the Tennessee River drainage basin, 
ment in the person of a U.S. Army engineer. ano | ous as much of this land has been cut over in 
report of this body met with an even worse fate | lumbering operations, it is claimed that afforesta- 
than that which had previously befallen the report | tion of these areas may be expected to have at 
of the Coolidge Muscle Shoals Inquiry Commission, | least some effect upon flood flows in the Tennessee 
very little Congressional consideration being given| River. The low lands nearer the river, however, 
to it. On the other hand, Congress again passed the | have long since been given over to agricultural 
Norris Bill substantially as it had been passed during | purposes. 
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While on a strictly financial basis there might 
be some doubt as to the justifiable value of the 
proposed afforestation operations in the Tennessee 
River valley for flood-control purposes only, yet 
when it is considered that a national policy of 
afforestation had already been embodied in the 
“* Reforestation Bill” having as one of its objectives 
the provision of employment for thousands of young 
men in afforestation work, it may be concluded that 
some of the afforestation might very well be carried 
on in this territory. This is what is now being done. 
It is expected that immediate employment for 
50,000 to 70,000 men will be found in connection 
with the afforestation part of the Tennessee Valley 
programme, and eventually work for 200,000 
persons is anticipated in this area. 

President Roosevelt has recently announced the 
appointment of the Tennessee Valley Authority 
under the Congressional Act for its creation. It 
will be composed of Dr. Arthur E. Morgan, President 
of Antioch College and member of the Am.Soc.C.E., 
Dr. H. A. Morgan, President of the University of 
Tennessee, and Mr. David E. Lilienthal, member of 
the Wisconsin Public Service Commission, and a 
lawyer by profession. Dr. Arthur E. Morgan has 
been designated chairman of the Authority, which 
will be directly responsible for all the Govern- 
ment property at Muscle Shoals, and will construct 
or supervise the construction of the Cove Creek 
dam on a tributary of the Tennessee River near 
Knoxville, Tennessee, at an estimated cost of 
$34,000,000. This dam is important as a regulating 
reservoir for the entire Tennessee River below 
Knoxville, both from the point of view of naviga- 
tion and of increasing the primary power at Wilson 
Dam; it is expected to reduce the peak flow of 
large Tennessee River floods. 

As a part of the material for study by the 
Tennessee Valley Authority, data regarding this 
dam and many other features of the present proposals 
are available from a very elaborate series of surveys 
carried out over a period of several decades by the 
U.S. Government and other agencies, including one 
by the Corps of Engineers, U.S. Army, completed 
1929, and dealing with navigation, flood control 
and power development. No such thorough study 
as the latter of any river basin has, it is believed, 
ever been made anywhere before. It was begun 
in 1922, carried out by direction of Congress, and 
cost something over 1,000,000 dols. The survey 
and report constitute an important work. The 
basis of the survey was aerial photography, and the 
aerial photographs, corrected for parallax, were used 
on the plane table. The extent of the survey may 
be gathered from the fact that 15,650 square miles of 
area were photographed from the air, the area 
mapped containing 5,800 square miles. Some 2,200 
miles of control levels were run out. Contours up 
to points 200 ft. or more above the river levels, 
where required by the survey, were plotted with 
contour intervals of 5 ft. and 10 ft. The topographic 
map and the river profiles occupy 388 sheets, each 
27 in. by 40 in., and the accuracy of mapping is of 
a high order. 

The Tennessee is the largest tributary of the 
Ohio, which in turn empties into the Mississippi. 
It is formed by the confluence of the Holston and 
French Broad rivers, and has a length of 652 miles 
and a drainage area of 40,600 square miles; at 


times its discharge exceeds that of the Ohio, into | at some of the hydro-electric developments below 
and |on the Clinch River, across which it will be con- 
and | structed near the junction of Cove Creek and the 
and | Tennessee River. The reservoir as proposed will 


| 


The most | the 
important tributaries are the Holston, with a water- | length and 12 miles in width, the lake will have a 


which it flows. It flows in a south-westerly 
west direction through parts of Tennessee 
Alabama, north through part of Mississippi, 
again west through parts of Tennessee and Kentucky. 
Its source is 800 ft. above sea level and it discharges 
into the Ohio at 302 ft. above sea level. 


shed of 3,810 square miles, the French Broad (5,140 
square miles), Clinch (4,400 square miles), Hiwassee 


(2,660 square miles), Little Tennessee (2,650 square | the lake above this dam, while a number of schools 
miles), Duck (3,560 square miles), and Elk (2,330| and churches and hundreds of homes will have to 


square miles). The main river is subject to wide 
fluctuations. A minimum flow at Florence, Ala, of 
4,300 cusecs has been recorded, and a maximum of 
481,000. The average annual flow at Florence is 


given as 53,300 cusecs. The river is classed as; by the Engineering Corps on their surveys and in | pl 











| 


conditions. Existing plans for complete improve- | produce, distribute and sell electric power, and the 
ment would make 3-ft. navigation at minimum low | Act declares that, so far as practical, the Govern- 
water possible for sections between Knoxville at the | ment shall distribute the surplus power generated 
source to Chattanooga, and 5 ft. at extreme low lat Wilson Dam equitably among the States, counties, 
water, with 6 ft. at ordinary low water, between the ; and municipalities within transmission distance of 
latter and the discharge into the Ohio. The Army /|the plant. For this purpose, the Board is autho- 
Engineers’ report dealt with more than one scheme | rised to lease or construct transmission lines and 
for navigation. One for navigation alone proposed | to contract with States, counties, municipal organi- 
32 low dams to give 9 ft. navigation to Knoxville, | sations, or private corporations for the sale of 
and from 9 ft. to 6 ft. above on some of the chief | electricity for a period not exceeding thirty years. 
tributaries. Another navigation project, put forward | The Board is authorised to maintain control over 
in conjunction with a limited power development, | the resale price of current sold by it. The advisa- 
proposed seven high dams with high-lift locks, and | bility of authorising the Board to construct its 
9 ft. waterway to Knoxville. own transmission lines if no agreement could be 

There are at present 23 hydro-electric plants in|reached with existing public utilities was only 
the Tennessee basin, with an installed capacity of | sanctioned after a very keen Congressional contest. 
413,470 kW. The total installed capacity of the} Five per cent. of the gross income from the sale 
steam stations in the basin is 179,880 kW. The|of power generated at plants in Tennessee is to be 
Government hydro-electric plant at Muscle Shoals | paid into the Treasury of that State with a like 
has an installed capacity of 184,000 kW, but| provision for power generated at any plant in 
is designed for 444,000 kW of plant. The auxi-| Alabama, and 2-5 per cent. of the gross income 
liary steam station has a capacity of 56,500 kW | from power generated at stations below Cove Creek 
installed and 83,200 kW possible. Plants pro-| and resulting from the use of water stored at Cove 
jected or in course of construction represent a|Creek Reservoir or other Government-owned reser- 
further 200,000 kW. voirs is to be paid to each State. This provision 

A complete co-ordinated scheme of navigation | Was inserted in order to offset the benefit to the 
with water-power development comprising 149 | States claimed for privately owned electric supply 
separate hydro-electric projects within the basin was | installations, since these pay large amounts in taxes 
worked out in the Army Engineers’ detailed report, | to the States in which their properties are located. 
suggested designs presented, and approximate costs The Act authorises the Board to complete the 
estimated. power plants at Muscle Shoals by the installation of 

The area covered by the survey and which is to | additional hydraulic turbines and generators in the 
come under the jurisdiction of the Tennessee Valley | hydro-electric plant and steam-electric generators 
Authority, covers most of central and western in the steam power plant situated there. It also 
Tennessee, extends widely over northern Alabama, authorises the Board to produce fertiliser or to 
includes portions of North and South Carolina and | contract with commercial parties for the production 
Georgia, and touches small portions of Virginia, | of fertiliser at the nitrate plants. 

West Virginia, Kentucky, and Mississippi. 

With regard to flood control, the report covered 
reservoir schemes which might be expected to prove 
effective in controlling floods on the main river 
and also on its tributaries. It was considered, 
however, that control works on the Tennessee River 
would have practically no effect upon the Mississippi 
River floods and that to operate reservoirs on the 
former with the idea of reducing floods on the latter 
would seriously impair the value of the Tennessee 
as a power-producing stream. 

In this way the Corps of Engineers of the United 
States Army is actually on record as being in dis- 
agreement from one of the expressed objectives of 
the Tennessee Valley Authority Act, namely, “ to 
control the destructive flood waters in the Tennessee 
River and Mississippi River basins.” There are, 
however, a number of prominent engineers in the 
country who hold that the maximum peak of exces- 
sive floods on the Mississippi River could at least 
be kept within the confines of levees by the use of 
impounding reservoirs on the upper reaches of 
several of its important tributaries. 

One of the more notable of the projects dealt with 
in this report of the Army Engineers is that to 
construct a dam and power-house at Cove Creek, 
already referred to. Survey parties are now at 
work at the site of this development, checking and 
extending data previously obtained. The site of 
this dam will be 25 miles north of Knoxville, 
Tennessee. 





THE MULTIPLEX PULVERISED- 
FUEL UNIT. 


Tue firing of furnaces and boilers by means of pul- 
verised coal presents many advantages and much has 
been done in recent years to develop and perfect this 
system of industrial heating. One of the aims of 
investigators in this field has been to simplify the 
apparatus employed, in order to render it more compact 
and easier to manipulate and generally to increase its 
sphere of utility. From the point of view of simplicity 
of construction and operation and general compactness, 
the Multiplex pulverised-fuel unit, recently placed on 
the market by Messrs. The British Rema Manufacturing 
Company, Limited, Hubert Works, Highroad Well, 
Halifax, constitutes a notable advance in this branch 
of combustion engineering. It is a self-contained unit 
driven by a single motor, the machine supplying 
primary and secondary air as well as the pulverised 
coal. The apparatus is primarily intended for firing 
furnaces and small boilers consuming from 50 Ib. to 
1,500 lb. of coal per hour, although much larger units, 
having outputs of 3 tons per hour, are now being 
constructed. Its general compactness may be gathered 
from the fact that a machine capable of dealing with 
1,000 lb. of fuel per hour occupies a floor-space measur- 
ing 3 ft. by 3 ft. 6 in. only. The machine, therefore, 
can be accommodated close to the furnace or boiler 
without encroaching on working space. General views 
of typical examples of the apparatus are shown in Figs. 
1 and 3 to 6 on pages 84 and 85. 

Briefly, the machine comprises a high-speed grinding 
mill, over which is mounted a “ classifier” or air 
separator, and under which is arranged the secondary- 
air fan, the impeller of the latter being mounted on the 
lower portion of the grinding-mill spindle and the 
casing forming part of the base of the machine. A 
raw-coal feeding device and its variable-speed gear 
box, also driven from the single motor, and a cone 
| valve, for regulating the volume of secondary air in 
accordance with the raw-coal feed, complete the equip- 
ment of the apparatus. Both the feeder and the cone 
valve are adjusted by means of hand wheels, which 
enable the fuel and secondary air to be regulated over 
a wide range with the minimum of trouble and delay. 

The spindle of the machine is of heat-treated 3 per 
cent. nickel steel and it runs in heavy-duty high-speed 
roller bearings fitted in dust-proof housings, the upper 
be removed from the reservoir area. housing being arranged for water cooling, so that hot 

Approximately 200,000 h.p. of hydro-electric | #it can be passed through the grinding chamber if it 
machinery will be installed at the Cove Creek | be desired to dry the coal while it is being ground. 

. i The most novel feature of the machine is the method 
development. Some 200,000 dols. were expended of grinding adopted. The grinding chamber is seen in 
an in the photograph reproduced in Fig. 1, which is 


The structure will be about 225 ft. 
high and will more than double the primary power 


cover 53,000 acres, or 83 square miles, its waters 
filling the valleys of the Clinch and its tributary, 
Powell River. Approximately 41 miles in 


capacity of 86,000,000,000 cub. ft. Several villages 
and towns of considerable size will be inundated by 





navigable throughout, though without projected | diamond drill and other explorations of various sites | 4 yiew of the machine, with the conical classifier head 


improvements on the lines of the Army Engineers’ | for this dam, in work connected with their report. 


report, the facilities are very dependent upon ' 


removed, taken from above. The chamber consists 
The Tennessee Valley Authority is authorised to’ essentially of a bottom lining disc, a grinding ring 
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around its inside circumference and six paddle-shaped 
rotating grinding ‘‘ beaters "’ the stem of each of which 
is secured to the mild steel rotor hub by means of a 
single pin. The beaters are pivoted and are free to 
move about their securing pins. The bottom disc, the 
circumferential grinding ring, and the beaters are all 
manganese steel castings, and a general view of them is 
shown in Fig. 2. They are the only parts of the machine 
subject to appreciable wear in service, but they are 
readily accessible and are easily renewable as will be 
explained later. Not only do the beaters grind the 
coal, but they act as a fan for delivering the primary 
air. In certain special cases, more particularly in 
machines employed for firing metal-melting furnaces 
in which high-pressure burners requiring over 2-in 
water-gauge pressure are needed, a small booster 
fan is supplied. For the majority of installations, 
however, no primary air fan is required. 

Before going into the matter of the grinding action 
of the beaters it will be necessary to describe the 
manner in which coal is fed into the machine. The 
feeding device is shown clearly in Figs. 1 and 3 and 
also in Fig. 6. Raw coal is charged into the overhead 


bunker, in the case of the instal/stion shown in Figs. 
l and 3, 


passing through a j-in. ring sizing screen ; 























it enters the horizontal feeding device seen on the left 
of the machine in Fig. 3 and on the right in Fig. 6. This 
is of the band-conveyor type and comprises a frame on 
which are mounted two pulleys carrying a rubber and 
canvas belt. Guide plates are fitted to the frame at 
each side in such a manner that a layer of coal is carried 
forward from the bunker by means of the moving belt. 
The rate of feed is regulated by raising or lowering an 
adjustable gate in front of the outlet end of the bunker, 
and also by adjusting the speed of the feeding belt by 
means of the horizontal hand wheel on the variable 
speed gear box. The handwheel and gear box are seen 
the belt in Fig. 1, and on the right of the 
hase of the machine in Fig. 6. As will be noted, the 
feeding belt is chain driven, and the reduction gearing is 
operated, by means of a Vee-belt, from the spindle of the 
machine. The raw coal, after leaving the belt, falls 
down an inclined chute, which delivers it into the 
primary-air inlet pipe leading to the grinding chamber. 
This inlet pipe slopes upwards and terminates near the 
centre of the bottom plate of the grinding chamber. 
The rectangular opening, seen below the grinding- 
rotor hub in Fig. 1, and also shown in Fig. 2, is the 
upper end of the primary-air and raw-coal inlet pipe. 
It may be mentioned, in passing, that the curved slot 


above 
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shown on the left of the disc in Fig. 2 is no longer used 
in standard installations. 

The stream of coal is carried up the air inlet pipe 
into the grinding chamber under the influence of the 
suction created by the rotating grinding beaters. As the 
strength and speed of the air current are sufficient to 
lift material up to 1 in. cube only, all heavy foreign 
matter, tramp iron, &c., is left behind and finds its 
way into a cavity, closed by a trap door, at the lower 
extremity of the inlet pipe. The coal entering the 
grinding chamber is pulverised by the centrifugal 
action of the beaters. In reality, the material grinds 
itself; each particle is rubbed against its neighbour 
as the coal is swirled round on the circumferential 
grinding ring. The finely-ground fuel is carried up- 
wards by the primary-air current and enters the classifier 
or separator situated above the grinding chamber. 
The principle of the separators, shown in Figs. 1, 3, and 
4, is similar to that of other classifiers made by Messrs. 
The British Rema Manufacturing Company. It com- 
prises an outer and an inner cone, both of which are 
made of cast steel or of mild-steel sheet. The air- 
current carries the pulverised coal in a helical path up 
the annular space between the inner and outer cones 
of the classifier. A number of internal vanes, which 
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may be set at the desired angle by levers on the outer 
surface of the classifier, impart a swirling motion to 
the upward current of air and regulate the fineness of 
the finished product. Any oversize particles which 
may have been carried up into the classifier are rejected 
owing to the swirling motion of the air, and fall 
back into the grinding chamber for further treatment, 
the fines passing out of the machine, along with the 
primary air, to the burner. We understand that the 
standard machines are built to give a range of fineness 
of between 65 per cent. and 80 per cent. through a 
200-mesh sieve, but if desired, machines can be con- 
structed to give a fineness of all through a 200-mesh 
sieve. 

As already indicated, the secondary-air fan is 
arranged in the base of the machine, the impeller 
being mounted on the lower portion of the vertical 
spindle. The air inlet to the secondary fan is disposed 
opposite the raw coal and primary-air inlet and may be 
seen on the left of the machine in Fig. 4, in front of it 
in Fig. 5 and on the left in Fig. 6. It consists simply of 
a cone valve which is opened and closed by means of 
the hand-wheel shown ; it can be calibrated on the site 
in cubic feet of air per minute, but more usually, and 
to simplify matters for the furnaceman, this is con- 
verted in terms of pounds of coal per hour in con- 
junction with the coal-feed regulator. The secondary- 
air fan outlet is provided with a suitable flange to 
accommodate the secondary-air piping, as shown in 
Figs. 4,5 and 6. The driving motor is of the vertical- 
spindle type and is mounted on a suitable extension 
piece cast on the side of the machine. It is shown 
the near side in Fig. 1, the right in Fig. 3, and on the 
ieft in Fig. 5. Its position may be adjusted to com- 
pensate for the wear and stretch of the Vee-driving belts 
employed. 

Having now explained the general features of the 
Multiplex pulverised-fuel unit, special attention may 
be paid to the examples illustrated, all of which 
differ in detail. Figs. 1 and 3 are two views of the same 
unit, which is to be installed to fire three malleable iron 
annealing ovens in a foundry. The machine is peculiar 
in that no secondary-air fan is provided, it being stated 
that the leaks of air into the furnaces, through the doors 
and other orifices render such a fan unnecessary. An 
interesting feature regarding the machine, however, is 
that the one unit provides primary air and fuel for three 
furnaces, this explaining the presence of the three-way 
distributor fitted at the outlet of the machine. For the 
satisfactory operation of the unit pulveriser, a definite 
and continuous volume of air should flow through the 
machine, irrespective of the rate of coal feed. When, 
on the other hand, several furnaces are fired from one 
unit pulveriser, the furnaceman must be able to shut 
down any of the burners, without, however, increasing 
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the volume of primary air, or in any way interfering 
with the distribution of primary air and fuel, to those 
left working. These conditions have been met in the | 
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present installation by an ingenious system of by-pass 
valves. These are situated at the top of each branch 
distributor and are visible in Fig. 3. When it is 
desired to shut off one of the burners, the corresponding 
by-pass valve is turned through 90 deg., and the coal- 
feed reduced by one-third by lowering the adjustable 
gate in front of the bunker outlet. The amount of 
air passing through the pulveriser and classifier remains 
unchanged, and that proportion of primary air which 
was previously supplied to the burner now shut off, is 
turned back by the by-pass valve and returned, by way 
of the vertical tube seen in the centre of Fig. 3, to the 
grinding-chamber inlet. Using this simple device, the 
amount of primary air flowing to the burners remaining 
in use is not altered, the distribution is unaffected and 
the volume of air flowing through the pulveriser | 
remains constant. 

The firing unit shown in Fig. 4 has been in service | 
for about 18 months, and is employed for firing six large 
core ovens in a foundry. It is generally similar to that | 
shown in Figs. 1 and 3, with the exception that it is | 
equipped with a rotary instead of with a belt raw-coal | 
feeder. The vertical-spindle driving motor is behind 
the machine and cannot be seen in the illustration. | 
Fig. 5 depicts an example of an installation in which a | 
booster fan has been introduced in the primary-air | 
conduit. The machine is a Multiplex unit of large size, 
used for direct-firing a 15-ton rotary metal-melting | 
furnace. As will be seen, the booster fan and its | 
motor are situated close to the outlet from the classifier. | 
Although the design of the latter is somewhat different, 
its principle is the same as that described above. The | 
raw-coal bunker in this installation is filled from the 
floor above by means of a screw conveyor and the 
secondary air is preheated on the recuperative principle. 
The machine shown in Fig. 6 is a large unit for a 
Lancashire boiler installation ; it is capable of dealing 
with }-ton of coal per hour. It is generally similar 
to the smaller units dealt with above, but, in order 
to increase its capacity, it is provided with a dual 
inlet for the raw coal and primary air. One branch 
enters the grinding chamber, from below, in the manner 
already described, while the other branch is taken to 
the top of the machine, passes through the classifier, 
and delivers a stream of raw coal from above down into 
the grinding chamber. The powerful suction created 
by the grinding beaters is stated to divide the in- 
coming raw coal into two streams roughly equal in| 
volume. Here again the classifier is somewhat different 
in design, the outer casing having the form of an 
inverted cone; the general principle, however, is un- | 
changed, the primary air and pulverised material being 
given a helical motion up the annular space between 
the inner and outer cones and passing up the primary 
air and fuel outlet at the top of the apparatus. 

In conclusion, the question of accessibility may be 
referred to, as this is one of the notable features of the 
machine. As previously stated, there are only eight 
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parts subject to the wearing action of the fuel 
stream, namely the six air and fuel beaters, the grinding 
ring and the bottom disc of the grinding chamber. 
When these parts need renewal it is only necessary 
to swing aside the few wing bolts holding the classifier 
casing down on to the grinding chamber and break the 
pipe joint leading from the outlet of the machine to the 
burner. In the case of the machine shown in Fig. 6, 
it is, of course, also necessary to disconnect the upper 
branch of the primary-air and raw-coal inlet pipe. 
The classifier complete is then raised clear, exposing 
the grinding rotor and its beaters, secured by a single 
nut on the upper end of the spindle of the machine. 
After the removal of the grinding rotor the grinding 
ring may be lifted out by slackening a number of ordin- 
ary set-screws. Particular stress is laid on the fact 
that it is not necessary to interfere with the bearings in 
any way when removing these parts. It is claimed, 
moreover, that the whole of the wearing parts can be 
replaced, including the breaking and making of pipe 
joints, in 30 minutes, providing that the necessary 
spare parts are at hand and that the requisite lifting 
facilities are available. ‘Lhe construction of the machine 
is covered by a number of patents. 


Canapa’s Non-METALLIC MiInERALS.—In the minds of 
many people, Canada’s mining industry is associated with 
the production of metals and coal. Non-metallic mine- 
rals are, however, also produced and exported to con- 
siderable amounts. The latter industry in 1929 represented, 
in fact, 49 per cent. of the total active producers, and 
gave work to 33 per cent. of the men employed in mining. 


| lt consumed 43 per cent. of the fuel and electricity used 


by the whole industry, and contributed 25 per cent, to 
the total value of the mineral production. 


PuysicaL Society MEETING AT CAMBRIDGE.—On 
Saturday last, July 22, some 240 members and guests of 
the Physical Society visited Cambridge, first inspecting 
the works of Messrs. Cambridge Instrument Company, 
Limited, in Chesterton-road, which were illustrated and 
described in ENGINEERING, vol. cxxxii, page 1. The 
party was afterwards entertained to luncheon by the 
firm at the Dorothy Café. The chair at the luncheon 
was taken by Mr. R. 8. Whipple, who after welcoming 
the visitors, referred to the previous visits of the Society 
to Cambridge in 1914 and 1924, and mentioned some 
of the developments made since then. Professor A. O. 
Rankine, President of the Society, responded. After 


| luncheon, the party proceeded to the Cavendish Labora- 


tory, where, after an introductory address by Lord 
Rutherford, two papers on Artificial Transmutations 
by High-Speed Protons were read. One of these papers 
was by Messrs. E. T. 8S. Walton and P. I. Dei, and the 
L. Oliphant, B.A. A third paper, by 
B. Lewis, B.A., on the Magnetic Analysis of 
Long-Range Alpha Particles, was also read. Tea was 
taken in the Laboratory, which was open for inspection, 
as also was the new Royal Society Mond Laboratory 
for the investigation of the properties of matter in very 
intense magnetic fields, which is the outcome of researches 
by Dr. P. Kapitza in the Cavendish Laboratory. 
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270-H.P. HEAVY-OIL LOCOMOTIVE. | 


Tue Diesel-electric locomotive illustrated in Figs. 1 
to 4, on this page, has recently been built by Messrs. 
Harland and Wolff, Limited, of Belfast, for the Belfast 
and County Down Railway. It is required for general 
service, and is stated to be particularly suitable for 
branch-line operation or shunting work. It has a 
maximum speed of 50 m.p.h., and is capable of hauling 
a goods train weighing 200 tons up a gradient of about 
1 in 100, the speed in this case being approximately 
16 m.p.h. It is estimated that on a combination of 
general passenger and goods service, with shunting 
between journeys, the locomotive will be employed for 
16 hours or more a day. The total weight is 29 tons, 
the adhesive weight is 21 tons, and the tractive effort 
is 9,450 lb. 

As will be clear from the illustrations, the locomotive 
is of the six-wheeled rigid-frame type, with traction 
motors on the central and rear axles. It is designed 
for operation by one man, and has the orthodox driver’s 
cab, which is fitted with duplicate controllers giving 
easy operation from either side of the cab. The latter 
is provided with windows to give a clear view either 
backwards or forwards. The engine, which can be 
clearly seen in Fig. 4, is of the Harland-Burmeister and 
Wain eight-cylinder traction type, developing a con- 
tinuous output of 270 brake horse-power at 850 r.p.m. 
It is normally encased in a sheet-metal compartment, | 
with large inspection doors to give easy access. The 
exhaust passes to atmosphere through a chimney near 
the front of the cover, giving the locomotive somewhat 
the appearance of a conventional steam unit. The 
engine is charged by a rotary scavenge blower driven 
by gearing from the crankshaft. The scavenge air is 
admitted to the cylinders through ports uncovered by 
the main pistons, and, in conformity with the makers’ 
standard practice for this type of engine, the exhaust 
is released through ports uncovered by auxiliary pistons 
in the cylinder-heads. The main and auxiliary pistons 


are of cast iron, the connecting rods are of Siemens- 
Martin steel, and the crankshaft is of the same material. 
The connecting rods and crankshaft are machined all 
over, and the latter is bored out to provide a path 
for the lubricating oil. 
force-lubricated. 


All the working parts are 
The engine is fitted with a governor 
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giving two intermediate speeds between the top speed 
of 850 r.p.m. and the idling speed of 315 r.p.m. A 
separate fuel pump, of the makers’ type designed for 
airless injection, is fitted to each cylinder. Careful 
attention has been given to the balance of the engine 
in order to reduce vibration to a minimum, and the 
scavenge blower and exhaust outlet are fitted with 
effective silencers. Starting is effected by utilising 
the main dynamo as a motor, the current being obtained 
from the battery shown in Fig. 3. This battery is 
automatically charged up from the auxiliary excitation 
dynamo. Each cylinder is fitted with a glow plug to 








;ensure an immediate start from cold under the most 
| severe climatic conditions. 

The dynamo is direct-coupled to the engine, as shown 
in Figs. 2 and 3, and, in common with the exciter on 
the same shaft, is of Messrs. Harland and Wolff’s own 
design and construction. The traction motors are of 
the Laurence Scott “ Emcol” totally-enclosed type, 
in which the inner parts are closed from the atmo- 
sphere, and the necessary cooling is obtained by 
channels in the outer casing through which air is 
circulated. The motors are of the nose-suspended 
| type, and drive the axles through spur gearing. The 
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control gear includes a drum-type tram speed controller 
embodying the usual dead-man’s handle, reversing 
switch, vacuum-brake controller, and sanding gear. 
The instruments, arranged on a desk, include the main 
ammeter, exciter ammeter and voltmeter, speedometer, 
and temperature signal lamps for the cooling-water 
and lubricating-oil circuits. The dead-man’s handle 
is duplicated in the alternative driving position, and 
a delay-action control is fitted to allow the driver time 
to cross from one driving position to the other without 
having to apply the brakes or disconnect the power. 

Water is circulated through the engine by means of 
a centrifugal pump, driven by the engine itself. The 
oil for the forced lubrication is circulated by a 
pump of the gear-wheel type, which also forms an 
integral part of the engine. A large air-cooled radiator 
is fitted for cooling both the water and lubricating 
oil. The air circulation is assisted by a fan, shown 
in Fig. 1, belt-driven from the end of the exciter 
shaft. An air compressor is mounted at the forward 
end of the engine to supply air at a pressure of 75 Ib. 
per square inch for the sanding gear, whistle, and 
pneumatic engine-speed control. The air reservoir is 
mounted beside the main dynamo, as shown in Figs. | 
and 3, and on the opposite side there is a motor-driven 
exhauster for the vacuum-brake system. The current 
for driving the exhauster is drawn from the battery, 
which is of the lead-acid Exide type. The axle-boxes 
are of the Isothermos self-regulating, oil-circulation 
type. The customary hand brake is fitted in the cab, 
as shown in Figs. 2 and 3. Provision has been made 
for electric lighting and heating of the locomotive and 
trailing vehicles. The position of the fuel oil and 
water tanks under the frame is shown in Fig. 2. The 
buffers, draw-gear, &c., follow the railway company’s 
standard practice. The design and construction have 
been carried out under the personal supervision of 
Mr. Crosthwait, the locomotive engineer of the Belfast 
and County Down Railway. 





LETTER TO THE EDITOR. 


THE REDUCTION OF CONCRETE 
COSTS. 


To THE Eprror or ENGINEERING. 


Str,—With reference to Mr. L. Br. Héjberg’s letter, 
in your issue of the 21st instant, criticising my article 
on the reduction of concrete costs, I note that he agrecs 
with me that correction should be made for bulking of 
damp sand, but then he goes on to say that after such 
correction has been made, in the case of a 4:2:1 
concrete, that the resulting mix will not be 4:2: 1. 
Surely, if the correction is necessary, and he agrees 
that it is, then, having made the necessary alteration, 
the resulting mix should be the correct one. 

If Mr. Héjberg will re-read the article in question 
he will see that the proportions given are those con- 
tained in the finished concrete, and as such they are 
perfectly correct, the figures being obtained from 
laboratory experiments, where the quantities have 
been carefully proportioned and the finished block of 
concrete accurately measured. The proportions which 
he gives for 1 cub. yard of concrete, where no allowance 
has been made for bulking, would yield less than 
| cub. yard of concrete with a large number of aggre- 
gates. His reference to a sand with 25 per cent. of 
moisture is, | presume, an error, as such a sand would 
be completely saturated and would not bulk at all. 

In calculating the cost per cubic yard of finished 
concrete I chose to assume that the contractor was 
receiving a fair deal from the suppliers of sand, and that 
for every cubic yard of sand ordered he received 
| cub, yard. With river sands this is usually the 
case, as they are mostly excavated under water and 
leave the works in a saturated condition, the conse- 
quent bulking being caused by the loss of moisture on 
the journey and subsequent standing on the job. 
Mr. Héjberg’s calculations, however, appear to be 
based on the assumption that the contractor is not 
receiving a square deal and is actually paying the price 
of 1 cub, yard for three-quarters of a yard ! 

There is one other point to which I should like to 
draw attention, and that is his statement that “a 
mixture of 4: 2-66: 1 will undoubtedly give a denser 
concrete.” This is not necessarily the case, especially 
with river gravels, and by increasing the sand content 
one frequently obtains a concrete which offers less 
resistance to water pressure. 

Yours faithfully, 

New Malden, Surrey. Victor S. WIGMORE. 

July 24, 1933. 


MARKETS FOR MacuINE Toots.—A confidential report 
on the market for machine tools in Denmark, which is 
based on information received from The Commercial 
Secretary to H.M. Legation at Copenhagen, can be 
obtained on application to the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W, quoting 
reference number A. Y. 11861, 





THE SOCIETY OF GLASS 
TECHNOLOGY. 


Tue 154th Ordinary General Meeting of the Society 
of Glass Technology was held in the Meeting Room 
of the Chemical Society, London, on Wednesday, 
June 21, 1933, the President, Mr. G. V. Evers being 
in the Chair. A welcome was extended to Dr. O. 
Seeling and Dr. H. Maurach (President and Secretary, 
respectively, of the Deutsche Glastechnische Gesell- 
schaft), who were present at the invitation of the 
Society. Dr. Maurach, on behalf of the Deutsche 
Glastechnische Gesellschaft, conferred Honorary Mem- 
bership of that Society upon Professor W. E. 8. Turner, 
0.B.E., D.Se., Honorary Secretary of the Society of 
Glass Technology. Two papers were presented and 
discussed. 

Some Properties of Mixed Alkali-Lime-Silica Glasses 
containing Lithia, Soda, Potash and Rubidia, by 
Professor W. E. 8. Turner and Dr. S. C. Waterton. 
In presenting this paper, Dr. Waterton commented 
on the interesting but somewhat divergent results of 
other workers in the field of mixed alkali glasses. 
The authors had, therefore, examined four series of 
glasses of the following compositions (weight percen- 
tages), melted in platinum, using only pure materials :— 

1. 75 per cent. SiO,, 10 per cent. CaO, 15 

(Li,O + Na,O). 

2. 75 per cent. SiQ,, 

(Li,O + K,0). 

. 75 per cent. SiO,, 

(Na,O + K,0). 

4. 75 per cent. SiO,, 

(K,0 + Rb,O). 

The densities, co-efficients of thermal expansion, 
annealing temperatures, and chemical solubilities of 
the glasses were determined. The composition of each 
glass was checked by analysis, only those corresponding 
very closely to the “ theoretical” compositions being 
accepted for examination. Dealing with the results for 
the simple mono-alkali glasses, namely :— 


per cent. 


10 per cent. CaO, 15 per cent. 


es 


10 per cent. CaO, 15 per cent. 


10 per cent. CaO, 15 per cent. 


75 per cent. SiO,, 10 per cent. CaO, 15 per cent. 
Li,0. 

75 per cent. SiO,, 10 per cent. CaO, 15 per cent. 
Na,O. 

75 per cent. SiO,, 10 per cent. CaO, 15 per cent. 
K,0. 

75 per cent. SiO,, 10 per cent. CaO, 15 per cent. 
Rb,O. 


it was noted that the ease and rate of melting decreased 
throughout the sets, from litha to rubidia. This 
feature ran parallel to the annealing temperatures of 
the glasses, which were as follows : 


Tg. Mg. 
deg. deg. 

75 per cent. SiO,, 10 per cent. CaO, 15 per 
cent. Li,O oss oe eos .. 455 476 

75 per cent. SiO,, 10 per cent. CaO, 15 per 
cent. Na,O ... see ons -» 6505 567 

75 per cent. Si0,, 10 per cent. CaO, 15 per 
cent. K,O _ ca — ae 505 = 650 

75 per cent. SiO,, 10 per cent. CaO, 15 per 
cent. Rb,O ... , 715° 745 


The density and thermal expansion factors for 
per cent. of each of the alkali oxides were calculated. 
These factors were as follows :— 


Density Factors.—Li,O, 3-19; 
2-99; Rb,O, 4-45. 

Thermal Expansion Factors.—Li,O, 4-93 » 
4-18 x 10-7; K,O, 3-43 x 10"; 
10-7, 


_ 


Na,O, 3-54; K,O, 
10-’; Na,O, 
Rb,O, 2-63 x 


The thermal expansion factors decreased uniformly 
on passing from lithia to rubidia, whereas, in the case 
of the density factors, potash appeared to be anomalous, 

The chemical durabilities of the mono-alkali glasses 
were measured by the alkali extracted from 5 gms. of 
the glasses by 250 c.c. of boiling water in one hour. 
The lithia glass was of especially poor durability, while 
the rubidia glass was especially resistant. Examination 
of the data obtained from densities and co-efficients 
of expansion of the glasses of mixed alkali content 
showed several interesting points. These were inter- 
preted as indicating the possible existence in the 
glasses of compounds in which the alkali oxides were 
combined in the ratios 1 Li,O:2 Na,O; 1 Li,O: 
2 K,0; 1 Na,O:1 K,0. 

Effective Heat Exchange in the Lower Zones of 
Regenerators, by W. B. Mitchell and H. D. Bennie. 
In his introductory remarks, Mr. Bennie, who delivered 
this paper, summarised the factors affecting heat 
exchange in regenerators and the conditions favourable 
to efficiency. Defects in the usual cross-checker type 
of regenerator were discussed, and advantages accruing 
from the use of passages of special design were 
described. A gradual deflection of the gas impeded 
draught less than did a sudden change in direction, 
as found in practical tests made on a model with 
passages built in certain shapes. For the same draught 
conditions a curved method of deflection was best for 
obtaining greater velocities. Models of two types of 
brick designed for building passages of the suggested 
form were shown, one having curved sides with flat 





ends, the other having flat vertical sides with ends of 
the same design of curve as the sides of the first brick. 
These bricks were mated T-wise. A further design of 
brick was shown, combining the curved sides and ends 
of the first set, these units also being mated T-wise. 
The bricks were 8 in. high, the radius of the curves 
being 6 in. 

Improvement in the heat exchange was achieved 
by a division of the regenerator into three zones. 
Special bricks were employed for building the lower 
zones where turbulence, in addition to increase in 
velocity, provided for improvement in heat exchange. 
The design of the lower zones was such that, although 
the gas velocity was maintained, the gases did not 
pass through any more quickly than in the case of 
straight-walled vertical passages of the same height. 

The type of regenerator illustrated provided a 
straight path for the gases in the top zone where dust 
was still in the molten state. The efficiency was 
increased in the middle and bottom zones, while in the 
top zone the conditions were easier than in an ordinary 
regenerator, thus a greater total efficiency could be 
obtained with less severity on the brickwork. 


ANNUALS AND REFERENCE BOOKS. 


Kelly's Directory of Merchants, Manufacturers and 
Shippers, 1933.—It is perhaps supererogatory to suggest 
that if anyone wishes to obtain the name of a merchant, 
manufacturer or shipper or to discover what firms in a 
town or country deal with certain classes of goods 
he cannot do better than refer to Kelly’s Directory of 
Merchants, Manufacturers and Shippers of the World. 
The forty-seventh edition of this useful reference book 
has just been issued by Messrs. Kelly’s Directories, 
Limited, 186, Strand, London, W.C.2, and the price, 
as in the case of its predecessors, is 3/. 48., post free, 
for the two volumes in which it is arranged. As here- 
tofore, the directory comprises two volumes, the first of 
which deals with foreign countries and their possessions 
and the second with Great Britain, India and the 
British Dominions, Colonies, Protectorates and De- 
pendencies. All the trade headings are given in both 
English and French and wherever necessary in the 
language of the country to which the information refers 
as well. The result is to make the directory polyglot 
since it had in reality to be used by traders in all 
countries. Complete vocabularies in French, German 
and Spanish, showing the translations in these lan- 
guages of the English trade headings employed, are also 
provided. Vol. I begins with indexes to countries 
and towns and to trades and industries; then follow 
the countries of Europe in alphabetical order and 
those of Asia, Africa and America. Brief particu- 
lars of each country’s geographical position, industries, 
resources and government are given. The towns and 
localities are then dealt with in alphabetical order, 
the trades and industries carried on being enumerated 
under their appropriate sub-headings. The portion 
of Vol. IL which deals with the United Kingdom is sub- 
divided into three sections covering England, Scotland 
and Wales, London and Ireland. Each of these 
sections is also sub-divided into five sections covering 
an alphabetical list of firms, a directory of classified 
trades, a list of telegraphic addresses and a list of 
exporters and importers. The information is clearly 
set out, easy of reference and accurate. We have no 
doubt those who refer to it will find the directory as 
useful in the future as it has been in the past. 


Rapio Services In Cuina.—The latest report of the 
Ministry of Communications in China states that that 
country now has 30 radio stations, and a total of 77 
installations for dealing with radio messages. The 
volume of the service has steadily increased. 


Tue AssocIATION OF SUPERVISING ELECTRICAL 
ENcInEERS.—The prizes awarded each session by the 
Association of Supervising Electrical Engineers for 
the best verbal communications made during the dis- 
cussions at the meeting have this session been obtained 
by Messrs. C. W. Bullock, E. H. Whatton and J. W. 
Hutchings. The Highfield Shield omy may for papers 
dealing with the electrical industry has been won by 
Mr. B. B. Baker for his paper on “ A Few Hints on 
Workshop Maintenance” ; Mr. W. R. Durtnall was second 
and Mr. R. W. Whitley third. Associates’ prizes in the 
same competition were gained by Mr. J. W. Hutchings 
and Mr. A. D. Gooding. 

ACCELERATED SERVICES ON THE LONDON MIDLAND 
AND Scorrish Rariway.—As a result of the accelerations 
introduced on Monday, July 17, the London Midland and 
Scottish Railway have now 112 trains in operation 
which are scheduled to make start-to-stop runs at an 
average speed of 55 m.p.h. or more. The mileage repre- 
sented by these trains is 8,175}. Seven trains will 
be timed at over 60 m.p.h. This is two more than last 
summer, the additions being — from Bristol to 
York, which will run between Mangotsfield and Glou- 
cester at a speed of 61-9 m.p.h. The two-hour expresses 
between London and Birmingham will also be accelerated, 
so that stops can be introduced without increasing the 
overall journey time. 
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COAL-WASHING PLANT AT THE 
NEWMARKET COLLIERY. 


AuTHoven a normal percentage of ash is actually 
advantageous in the coal used in certain classes of 
furnace, as serving to protect the grates, such protec 
tion is properly a question of design, and is unlikely 
permanently to influence the growing practice of 
cleaning the coal before its delivery. At the present 
time, over 30 per cent. of the coal raised in this country 
is cleaned by one or other of the processes available, 
and there can be little doubt that this percentage will 
be materially exceeded in the near future, some 
authorities going so far as to express the opinion that 
our whole output will ultimately be so treated. In 
view of the importance of the question, special interest 
attaches to the washing plant. installed by Messrs. 
Fraser and Chalmers Engineering Works of The General 
Electric Company, Limited, Erith, Kent, at the New- 


market Colliery, Wakefield, and illustrated in Figs. | to 


13, Plate IV, above, and on page 89. This plant is 
the first to be installed in this country operating on the 
Chance sand-flotation process, already well established 
in America, where some 40,000,000 tons of coal are now 
being cleaned by this method annually. The process, 
for which the sole manufacturing rights for the British 
Empire have been acquired by the Fraser and Chalmers 
Engineering Works, was briefly described in ENGINEER- 
ING, vol. cxxxiv, page 669 (1932). It is exceedingly 
simple in principle, the coal being floated off from the 
heavier inclusions in water raised to the requisite, 
density by the introduction of sand. For convenience 
of reference, a simplified diagrammatic arrangement of 
the plant is reproduced in Fig. 4, and this may be com- 
pared with the corresponding diagram given in our 
earlier article. 

The Newmarket colliery, of which a general view is 
given in Fig. 12, page 89, is owned by Messrs. J. and J. 
Charlesworth, Limited, and the Chance installation is 
designed to deal with the whole of the output below 6 in. 
in size, with a normal capacity of 100 tons perhour. In 
operation the cone has dealt with as much as 140 tons 
per hour. The jigging screens on to which the tippers 
discharge are fitted with 6-in. round-hole screen plates, 











. . . ! 
| and the coal passing through the screen is delivered to 


a belt conveyor which takes it to the washing plant, 
the coal above 6 in. in size being discharged to the existing 
lump picking belts. The general layout of the washing 
plant is shown in Figs. 1 to 3, and it will be seen that 
the belt conveyor terminates above a shaker screen. 
This screen removes all material below § in., the under- 
size being delivered to a Gyrex high-speed vibrating 
screen, the top deck of which is fitted with a 4-in. screen, 
and the bottom deck with a -in. screen. All the 
coal from 6 in. to % in. in size is delivered to the 
washing plant. That below 4 in. will ultimately be 
taken by a system of Fraser and Chalmers Redler con- 
veyors to a Fraser and Chalmers pulverised-fuel plant 
arranged to fire four Lancashire boilers. This installa- 
tion, which is not yet.completed, can be seen in Fig. 12. 

It will be recalled from our earlier description that 
the raw coal, after de-dusting, is fed into the top of a 
cone containing a fluid mass of sand and water. In 
|the actual plant this cone, which is the upper of the 
two cones shown in Figs. 1 and 2, is 10 ft. in diameter. 
The inlet to the cone is also shown in Fig. 5, and the 
lower part in Fig. 8. The coal is delivered down the 
chute, visible above the cone in Fig. 5, to a point near 
the periphery. The fluid mass in the cone is assisted 
by a mechanical agitator shown in Fig. 4, which 
revolves at 12 r.p.m., and, in addition, imparts a 
rotary action to the fluid, whereby the clean coal is 
floated out and over the exit weir. Water is intro- 
duced into the cone through two concentric outer 
rings, visible in Fig. 8, and also into the classifier 
column at the base of the cone. There is a refuse 
chamber, visible in the same view, below the classifier 
column, with a gate above and below it, and as one or 
other of these gates is always closed, the water delivered 
into the cone must overflow at the top through the 
exit weir. In doing so, it carries the coal with it, 
together with a certain quantity of sand. The coal 
passes on to screens, where it is washed and sized, the 
sand being collected under the screens and passed to a 
sump, from which it is re-delivered to the top of the 
cone by a sand pump. The apparent specific gravity 
of the sand-water mixture can be accurately controlled 
between the limits of 1-3 and 1-75 by varying the 
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quantity of water introduced, thus enabling the plant 
to deal with various classes of coal. Actually, at the 
Newmarket colliery, the specific gravity is normally 
adjusted to 1-5. The coal from the cone first passes 
to the clean-coal shaker screen shown in Fig. 9, the 
same view showing the eccentrics, timber connecting 
arms and hanger boards. The first section of this 
screen is utilised for washing the sand off the coal, 
after which the latter is dewatered and either passes 
through the screen, or is delivered over the cobbles 
chute visible in the foreground in Fig. 10. Coal 
passing through the screen falls on to a second lower 
screen, by which it is sized and delivered by a series of 
loading chutes for wagons, running on tracks passing 
under the screens, as shown in Figs, 1 and 3. It may 
be mentioned in passing that the tracks are on an 
incline, so that the wagons are moved forward to 
obtain even filling by gravity, the control of the move- 
ment being effected by chocks under the wheels. The 
eval sizes made on the installation are 6-in. to 3-in. 
cobbles, 3-in. to 2-in. trebles, 2-in. to 1-in. doubles, 
l-in. to §-in. singles, and g-in. to y-in. coking slack. 
As shown in Fig. 1, the two former sizes are loaded into 
the wagons by loading booms, and the remaining 
smaller sizes by adjustable chutes. Before leaving the 
coal-delivery side of the plant, it should be explained 
that there is always a layer of clear water above the 
sand mixture in the cone, and in consequence, the coal 
carried over the outlet weir hasa layer of clean water 
above it. On reaching the clean-coal shaker, the sand 
and water pass through, as stated, while the coal rolls 
on through the clean water layer, when it is auto- 
matically de-sanded. To ensure perfect freedom from 
sand, however, and to improve the appearance of the 
coal, water sprays are fitted to the screen, the clean 
make-up water being brought in on the last of these. 
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We may now turn to the disposal of the refuse. 
The latter, being of greater density than the mixture 
in the cone, sinks into the classifier colamn, both 
gates being closed. These gates, which are well 
shown in Fig. 13, are operated by means of electrically- 
controlled air cylinders, and, to clear the classifier 
column, the upper one is opened for a predetermined 
period, the lower one remaining closed. The position 
of the two gates is then reversed, so that the cone is 
cut off for the chamber, and its contents evacuated 
through the bottom opening. As shown in Fig. 4, the 
refuse, together with the sand which has accumulated 
in the chamber, falls on to a screen, by which the sand 
and water are separated off and the refuse discharged 
on to a conveyor, by means of which it is delivered 
into wagons, for disposal on a dump. This conveyor 
is shown to the right in Figs. 1 and 3. When the refuse 
chamber is empty, the lower gate is closed, and an auto- 
matic water valve opens to fill the chamber with water. 
As soon as it is full, a pressure switch is tripped, which 











REFUSE GATE. 


shuts the water valve and allows the top gate to open 
and recommence the cycle, the refuse which has accu- 
mulated during the emptying process passing through 
from the classifier column. The control panel for 
operating the gates is shown in Fig. 11. The whole 
of the equipment is automatic, and is interlocked to 
prevent the possibility of both gates opening at once. 
The time of the cycle can be adjusted by means of 
electric timers on the control panel, to deal with the 
maximum rate at which refuse is likely to pass through 
the plant, and there is no necessity to alter the timing 
for lower rates of refuse, as the efficiency is not affected 
if the chamber contains only a small amount of refuse 
when discharge takes place. 

Reverting to Fig. 4, it will be seen that the sand 
and water from both the clean coal] and refuse shaker 
screens are delivered through a central pipe to the lower 
portion of a sandsump. This sump, which is shown in 
Figs. 6 and 7, is designed to give a very low upward velo- 
city, so that the sand remains at the bottom, the water 





overflowing at the top into a separate chamber surround- 
ing the sump. The circulating-water pump suction is 
taken from this chamber, as shown in Fig. 4, while the 
sand, with a small percentage of water, is drawn from 
the bottom of the sand sump and returned to the top 
of the Chance cone by a separate pump. Only one 
sand sump is shown in the diagrammatic arrangement, 
but in the actual installation, a main sand and water 
sump and a refuse sand sump are employed. The 
reason for this is that, in order to reduce the head on 
the main sand and water pump, the main sand and 
water sump is placed as close up to the clean-coal 
shaker as possible, and the refuse sand sump is arranged 
to take the small amount of sand and water that 
comes from the refuse shaker. This refuse sump is 
merely a storage tank from which the sand water is 
pumped to the main sand-and-water sump for separa- 
tion. It may be stated that the impeller of the sand 
pump has a life of about a year, while the casing only 
Tequires renewing after about two years. The water 
pump is visible to the left at the bottom of the sand 
sump in Fig. 7, the same figure showing the silt drains, 
while the sand pump can be seen to the right in Fig. 6. 

As perfect de-dusting of the raw coal is not possible, 
provision is made to dea] with the smal] amount of 
undersize present in the system, and to prevent its 
accumulation. Such fine coal and refuse as is not 
caught by the clean coal and refuse shakers is carried, 
with the sand and water to the main sand sump. 
This, in effect, acts as a second Chance cone operating 
at a high density, the fine material floating on the top 
of the sand-and-water mixture. When the plant is 
shut down at the end of a shift, therefore, there will be 
a layer of refuse on top of the sand with water above 
it, and the refuse may be drawn off through a slurry 
pipe, the position of which is indicated in Fig. 4. A 
certain amount of the very finest slurry will not settle 
in the sand sump, and is carried in suspension to the 
water sump, where it either settles and is removed 
by the slurry drains as required, or is carried to waste 
by the small amount of water that is continually 
overflowed to keep the water free from contamination. 
The amount of solid matter carried away by this 
water is, however, extremely small. To reduce to 
a minimum the amount of fines which have to be 
dealt with, a certain proportion of the water from the 
cone is by-passed over a slurry screen mounted along- 
side the refuse shaker. 

A coal and refuse tester, visible to the left in Fig. 5, 
is conveniently located near the top of the cone. This 
apparatus, which is made by Messrs. Fraser and 
Chalmers, consists of a steel tank containing a high- 
density liquid into which a steel perforated basket can 
be raised or lowered, as required. The basket is 
equipped with a trap separating the upper from the 
lower portion, opened or closed by means of a project- 
ing arm. The coal sample is put in a bucket, which is 
filled until it contains 50 lb. as recorded on a spring 
balance. This coal is then tipped into the machine 
and well stirred, the trap being open to allow sinks to 
gravitate to the lower division. The trap is then 
closed, and by lifting the basket out of the machine 
the sinks can be removed into the bucket and weighed. 
The bottom gate is then closed and the trap opened 
to drop the coal, so that it can be removed by again 
opening the bottom gate. Refuse can be tested in 
the same way, except that in this case the floats can 
be skimmed off the surface. A convenient liquid for 
use in these machines, employed at the Newmarket 
colliery, is a mixture of carbon tetrachloride diluted 
with petrol. 

A large number of tests on widely-differing coals have 
been carried out on a Chance washer installed in the 
makers’ works at Erith, and of these, one carried out 
on a South Yorkshire coal may be quoted. A sink- 
and-float examination before washing showed that a 
yield of 79-09 per cent. could be expected with 2-93 
per cent. of ash, while the 20-91 per cent. of refuse 
discarded should have an ash content of 67-38 per 
cent., the ash content of the raw coal being 16-40 per 
cent. The actual] ash analysis of the products, after 
washing, gave 2-88 per cent. of ash for the clean coal, 
and 67-52 per cent. of ash for the refuse. In the case 
of the coal from the Newmarket colliery, the raw coal 
had an ash content of 17-24 per cent., and the clean 
coal, after washing, an ash content of 4-03 per cent., 
the refuse having an ash content of 72-92 per cent. 
The test was carried out at a density of 1-50, numerous 
samples of coal and refuse being tested at this density. 
There was no measurable quantity of sinks in the coal, 
or floats in the refuse, thus showing that a perfect cut 
had again been made at the required density. 

It may be mentioned, in conclusion, that as the 
process is purely a gravity separation effected in a 
high-density medium, the size and shape of the coal 
has no effect on the washing efficiency, so that cobbles, 
or even larger coal, can be washed as easily as nuts or 
slack, and in the same cone. The washery will work 
equally well with intermittent or variable feed so long 
as this is within the maximum capacity of the cone. 
As stated earlier, by varying the amount of agitation 
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a 
water that is allowed to enter the cone at each point, 
the operating density can be altered in a few minutes, | 


thus adapting the plant to coal from different seams, 
or enabling the ash content to be varied in accordance 
with market requirements. 


ENGINEERING TRAINING AND 
EDUCATION. 


The Institute of Transport.—The next examinations 
for the Graduateship and Associate Membership of the 
Institute of Transport will be held on April 26-28, 
1934. Full particulars regarding the character of the 
examinations, and of the qualifications candidates are 
required to possess, may be obtained from the Secretary 
of the Institute, 15, Savoy-street, London, W.C.2. 
The closing date for entry is March 1, 1934. 


University of Bristol; Faculty of Engineering.—A 
£ 


prospectus of the courses arranged for the Faculty of | 


Engineering of the University of Bristol, for the next 
session, 1933-1934, has just been issued, and is obtain- 
able from the Registrar, Merchant Venturers’ Technical 
College, Bristol. The courses of study available cover 
Civil, Mechanical, Electrical and Automobile engineer- 
ing. The prospectus gives full particulars of fees, and 
regulations relating to diplomas, degrees, &c. 

University of Sheffield; Department of Applied 
Science.—The Department of Applied Science of the 
University of Sheffield is particularly concerned with 
Engineering, Metallurgy and Technical Science. Degree 
courses are provided for these, and also in Fuel Techno- 
logy, Glass Technology, and Mining. The engineering 
courses cover civil, mechanical] and electrical engineer- 
ing, and classes are arranged in many specialised 
subjects. Full particulars are given in the latest 
prospectus just to hand, relating to the 1933-1934 
session, which will begin on September 26. The 
prospectus is obtainable from the Registrar. 


PERSONAL. 


Mr. J. M. Kennepy, M.Inst.C.E., has been elected 
president of the Association of Supervising Electrical 
Engineers, and will take office in October next. 


Messrs. J. Browerr, Linpitey (1931), Liwrep, 


Coburn Works, Letchworth, have arranged with Messrs. | 


Kryn and Lahy (1928), Limited, for the sales of their 
engines, compressors, &c., to be conducted by Mr. G. G 
Foster, general sales manager of the latter firm 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Copper Rod.—The supply of round copper rod for 
firebox stays, &c. The South African Railways and 
Harbours Administration, Johannesburg. September 4. 
(Ref. No. G.Y. 12,806.) 

Firebricks and Fireclay.—The supply of firebricks and 
fireclay for the State Railways. The Indian Stores 
Department, Miscellaneous Section, Simla. August 3. 
(Ref. No. B. 7621.) 

Batteries—The supply of 37 batteries for the filament 
and plate circuits of carrier and voice-frequency repeaters, 
&c., of the Post Office. The South African Government 
Supplies Board, Pretoria. August 18. (Ref. No. A.Y. 
11,902.) 

Fireproof Doors.—The supply of hinged and sliding 
fireproof doors. Electricity Department, Cape Town, 
S.A. August 30. (Ref. No. G. 12,805.) 
Apparatus.—The supply of telephone 
Post and Telegraph Depart- 
September 19. (Ref. 


Telephone 
transmitters and parts. 
ment of Australia, Melbourne. 
No. A.Y. 11,903.) 

Power Cables, &c.—The supply of 1,360 m. of 550- 
volt single-core, paper-insulated, lead-covered armoured 
cable, 192 m. 550-volt single-core rubber-insulated 
armoured cable, terminal boxes, &c. Board of Port 
and Railways, Lourengo Marques, Portuguese East 
Africa. September 22. (Ref. No. A.Y. 11,909.) 

Insulating Materials—The supply of insulating tape, 
box compound, and insulating varnish. Indian Stores 
Department, Simla. December 1. (Ref. No. A.Y. 
11,907.) 

W elding Electrodes 
The Indian Stores Department, Simla 
(Ref. No. A.Y. 11,905.) 

Turbo-Alternator Set, d« The supply of a 200 kW 
turbo-alternator set, converting equipment, switchgear, 
meters, &c. The Municipality of Robertson, m4 
Province, South Africa August 23. (Ref. No. A.Y. 
11,904.) 

Inert and Dry Cells. 
The Indian Stores Department, Simla. 
(Ref. No. A.Y. 11,906.) 

Diesel Engines for Rail Coaches.—-The supply of three 
Diesel engines required for passenger rail coaches. The 
State Railways of Finland. September 1. (Ref. No. 
G.Y. 12,817.) 


August 21. 


The supply of inert and dry cells. 
September 4, 


We are informed that, following upon the acquisition | 


by Messrs. E. R. and F. Turner, Limited, of all the shares 
and interests in Messrs. Butt Motors, Limrrep, it has 
heen decided to merge the two businesses and to carry 
on the manufacture of Bull motors as a branch of Messrs. 
E. R. and F. Turner. Correspondence regarding “ Bull " 
products should be addressed, Messrs. Bull Motors 
(Branch of E. R. and F. Turner, Limited) Grey Friars 
Works, Ipswich. 

Mr. Stantey H. Bapock, LL.D., J.P., Pro-Chancellor 
of the University of Bristol, has been elected president of 
the Royal Sanitary Institute Congress to be held in 
Bristol, July 9-14, 1934. 

Mra. T. D. Moroan, M.I.Mech.E., Glaisdale, Porthcawl, 
Glam., has been appointed agent for South Wales and 
the West of England, by Messrs. Wild-Barfield Electric 
Furnaces, Limited, Elecfurn Works, North-road, Hol 
loway, N.7 

Owing to ill-health, Mr. H. E. Srireor, C.B.E., 
M.Inst.C.E., is shortly resigning his appointment as 
Chief Engineer of the Metropolitan Water Board. During 
his 14 years’ tenure of this office, Mr. Stilgoe has carried 


through a very important programme of extensions and | 
reconstruction works, many of which have been described 


in these columns 

Mr. G. W. Molle having resigned, the duties of Hon. 
Sec. of the Overhead Lines Association have been 
undertaken by Mr. E. A. Boyp, Broadway Buildings, 
Westminster, 8.W.1 


LAUNCHES AND TRIAL TRIPS. 


“ Sotnem.”—Tank motorship, with 4,000 i.h.p 
Diesel engines. Launched, July 11. Main dimensions, 
477 ft. by 59 ft. 6 in. by 34 ft. Built by Messrs. Nakskov 
Skibsverft, Nakskov, Denmark, for the Norge Whaling 
Company, Larvik, Norway (Chr. Nielsen and Company 
A/S., Larvik). , 

“ Cornnaven.”’—Steamer for coastal trade. 
July 24. To carry about 1,320 tons total deadweight. 
Built by Messrs. 8. P. Austin and Son, Limited ; engines 
by Messrs. The North Eastern Marine Engineering Com- 
pany, Limited, Sunderland. For Messrs. Wm. Cory and 
Son, Limited, London. ; 


Tue Micueuin Pwevmatic-Tyrep Ram Car. 


\ short time ago we gave a description of the Michelin 
rail car, an essential feature of which was that its wheels | 


were fitted with pneumatic tyres. We are now informed 


that up till June 1, 1933, cars of this type had run 715,000 | 
miles, of which 440,000 miles were on regular services, | 


representing 9,500 journeys. On the Nord Railway of 
France 475 miles are run per day between Beauvais and | 
Creil, Beauvais and Amiens, and Valenciennes and 
Douai, while a similar mileage is performed on the Est | 
State and Paris-Orleans lines. Services are also in | 
operation in the United States and Madagascar. 


| 
Launch, 
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Shippers of the World, 1933. Vols.I and II, London : 
Kelly’s Directories, Limited. [Price 64+., post free.] 

Department of Overseas Trade. No. 547. 
and Trade Conditions in Australia, December, 1932. 


[Price 15s., 


Report. By A. W. Burton. [Price 4s. 6d. net.) 
No. 548. Economic Conditions in Czechoslovakia. 
March, 1933. Report. By H. Kersnaw. [Price 
2s. net.] London: His Majesty’s Stationery Office. 


Die Physikalische Chemie der Kesselsteinbildung und 
ihrer Verhiitung. By R. Stomper. Stuttgart : 
Ferdinand Euke. [Price 4-80 marks.] 
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London: His Majesty's Stationery Office. [Price 
9d. net.) 
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R. P. Hoerscuer and A. B. Mays. New York: 
John Wiley and Sons, Incorporated. London : 
Chapman and Hall, Limited. [Price 10s. net.] 


The supply of welding electrodes. | 


London : | 


Economic | 


CONTRACTS. 


Messrs. Hupswett CLarKEe AND Company, LIMITED, 
Railway Foundry, Leeds, have received an order from 
Messrs Beswick’s Limeworks, Limited, Hindlow, near 
Buxton, for a 36-h.p. Diesel locomotive, this being the 
fourth purchased by this firm. 

Messrs. Craven Brotruers (MANCHESTER), LimrrepD, 
Reddish, Stockport, have received, among recent orders, 
the following: One for a double-head crankpin re-turning 
and grinding machine for the Belgian State Railways ; 
a vertical boring and turning mill for the L.M. and S. Rail- 
way, Crewe; a wheel-balancing machine and axle 
re-turning and burnishing lathe for the Southern Railway ; 
a tyre boring, &c., lathe for the L. and N.E. Railway, 
Darlington ; four machines for the Pacific Railway, 
Colombia, &c. 

Messrs. J. anp E. Hari, Limrrep, Dartford, have 
recently supplied complete refrigerating plant for the 
M.S. Gundersen under construction by the A. B. Gota- 
verken, Gothenburg, for Messrs. Chr. Gundersen and 
Company. The refrigerated space amounts to 96,000 cub. 
t., the machinery consisting of two of Messrs. Hall's 
standard marine vertical CO, machines, motors, con- 
densers, &c. 

Messrs. Marcont’s WIRELESS TELEGRAPH COMPANY, 
Liuitep, Marconi House, Strand, W.C.2, have received 
an order for a second broadcasting transmitter for the 
Norwegian Government’s station at Bergen. The new 
station will have a power of 20 kW in the aerial. 

An order has been placed with Messrs. Smmon-Carves, 
Limitep, Cheadle Heath, Manchester, by Messrs. The 
Grassmoor Company, Limited, for a battery of 20 coke- 
ovens, coal-handling plant and coal-storage bunker 
for erection at the Grassmoor Colliery, near Chester- 
field. The ovens will be capable of carbonising 380 tons 
of coal per day. 

Messrs. Ricnarp Dunston, Limirep, Thorne, Yorks, 
| have received an order for two 250-ton grain-carrying 
| lighters for service in the Humber, a repeat order from 
owners for whom the firm have already built seven 
similar vessels. 
| Messrs. Joun Bennie, Limirep, 39, Victoria-street., 
London, 8S.W., report among several recent orders, one for 
| five high-speed passenger and goods lifts for the London 
Midland and Scottish Railway, Haydon-square ; another 
from Messrs. Roy Gibson, Limited, for 9 high-class de luxe 
patent passenger lifts; for 5 heavy-duty goods lifts for 
Parkeston Quay, L.N.E.R.; 12 high-speed passenger and 
goods lifts for the City of Bradford Corporation; and 
others for the Post Office, London, the Law Courts, 
Belfast, &c. 


=> 





NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

Foundry Iron in Better Demand.—Despite the fact 
| that holiday influences have curtailed business in a 
number of the consuming districts, an increase in demand 
for foundry iron is reported in the North-Western area. 
In the last few days a marked expansion of contract 
| buying negotiations is reported, many users having placed 
orders for forward deliveries over the next three to four 
months; a few have even covered requirements right 
up till the end of the year. Unfortunately for the heavy 
industries in general, the movement appears to be 
dictated as a precautionary measure against the possi- 
bility of advances in prices, rather than to any real 
improvement at the consuming end of the trade. Jobbing 
foundries are no better situated than in the past, and 
textile machinery manufacturers are little, if any, better 
|placed. Some slight increase in trade, however, is 
| reported in the light-castings branch, and Lancashire 
| manufacturers of rain-water goods continue to secure 
useful orders despite the prevailing acute competition. In 
the continued absence of any substantial contract for 
| structural steelwork, and general slackness in the other 
| heavy trades, steel manufacturers are receiving few 
| orders of any magnitude for materials, though the demand 
| for special alloy steels continues rather brisker. 

Works Coming North.—Messrs. Gresham and Craven, 
Limited, railway equipment manufacturers and engineers, 
of Ordsall-lane, Salford, have provided a welcome varia 
tion from the recent drift of works to the South of 
England, by deciding upon the transfer of their associated 
undertaking, Messrs. The Heatly-Gresham Engineering 
| Company, Limited, from Letchworth, Herts, to Salford. 
The task of transporting plant and materials was com- 
menced last week-end and will take about three months, 
| the removal including the conveying of plant for the iron 

foundry, press shop and machine shops. Messrs. Im- 
perial Chemical Industries, Limited, announce that 
they are to carry out extensions to their Wallerscote Works 
at Northwich. 

Orders for Tram and Omnibus Builders.—Lancashire 
| motor-vehicle manufacturers, who have been moderately 








| busy throughout the year, are likely to benefit from the 
decision of the Manchester Corporation to expend 
134,0001. on the purchase of eighty motor omnibuses to 
take the place of trams on a number of routes. Black- 
pool Corporation Transport Committee, on the other 
hand, is to extend its tram fleet by the purchase of twenty - 
four new vehicles from Messrs. English Electric Com- 
pany, Limited. 

Oprentncs FOR British Trape.—The Department 
of Overseas Trade, 35, Old Queen-street, 8.W.1, has 
received a confidential report regarding the markets for 
surgical and optical instruments in Brazil. This is avail- 
| able to British firms, quoting Ref. No. B.Y. 7613. The 
| Department has also received a report on the markets for 
iron and mild-steel tubes in Sweden, available under 


9778 


| similar conditions. (Ref. No. G.Y. 12,776.) 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Cleveland pig-iron is not 
at all plentiful. The restricted make does not quite 
satisfy current moderate requirements, and with the 
already very low stocks being steadily drawn upon, 
early enlargement of output seems essential, particu- 
larly as demand promises to increase. The temporary 
stoppage of deliveries to Scotland owing to the Glasgow 
Holiday Fair has had virtually no effect on the situation. 
Local and other home consumption continues to increase 
steadily, and shipments to the Continent, while light, 
are improving. Obstacles to export trade are, however, 
still difficult to overcome. But for financial stringency, 
overseas trade would doubtless expand considerably. 
Merchants possess more iron than for some time, but 
their dealings are largely confined to transactions with 
customers abroad, as terms of contract with ironmasters 
reserve the right of makers to cover direct the require- 
ments of principal home consumers. No. 3, amb. is 
62s. 6d. for local purposes, 64s. 6d. for supply to North 
Eastern buyers beyond the Middlesbrough area, and 
65s. 3d. for delivery to customers in the Glasgow district. 
No. 1 quality is at a premium of 2s, 6d., and No. 4, 
foundry, and No. 4, forge, are at a discount of 1s. 

Hematite.—Prices of East Coast hematite are not 
quotably changed, but home consumers realise they will 
soon have to pay advanced rates for iron; while 
exporters are not without hope of being able to buy even 
slightly cheaper than at present, as the low figures ruling 
for Continental hematite make it impossible to sell 
products of this district abroad, unless substantial 
price concessions are granted. Stocks are heavy and 
are still increasing slightly, but needs of the near future 
are expected at least to absorb output. Recognised 
home and overseas quotations are at present identical 
at 59s. for ordinary qualities, and 59s. 6d. for No. 1 
grade of iron, f.o.t., and f.o.b. 

Foreign Ore.—Consumers of foreign ore may soon 
have to re-enter the market. As yet, business continues 
very light, but values are inclined to stiffen. Rubio 
of 50 per cent. quality is put at 15s. 6d., c.i.f. Tees, and 
merchants would not enter into extensive contracts 
at that figure. 

Blast-Furnace Coke.—There is not a great deal of 
Durham blast-furnace coke offered, and 15s. 6d. is the 
minimum price for good average qualities delivered here ; 
but market transactions are not numerous or large, as 
most of the coke going into use at local furnaces is 
manufactured at consumers’ own ovens. 

Manufactured Iron and Steel_—There is much room 
for improvement in the manufactured iron and steel 
industry, but it is gratifying and encouraging to find 
the better tone that recently entered certain depart- 
ments, well sustained. Tonnage output of semi-finished 
steel is quite large and likely to increase. Branches 
producing constructional steel are busy, and manufac- 
turers of railway material have rather more work to 
execute, but departments turning out shipbuilding 
requisites are still greatly in need of orders, and sales 
of sheets are somewhat disappointing. Principal quota- 
tions : Common iron bars, 91. l5s.; best bars, 101. 5s. ; 
double best bars, 101. 15s.; treble best bars, 11l. 5s. ; 
packing (parallel), 81.; packing (tapered), 10l.; steel 
billets (soft), 51. 7s. 6d. ; steel billets (medium), 61. 12s. 6d.; 
steel billets (hard), 7/. 2s. 6d.; iron and steel rivets, 
111. 58. ; steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d. ; 
heavy sections of steel rails, 81. 10s. for parcels of 500 
tons and over, and 9. for smaller lots; fish plates, 
121. 10s. ; black sheets (No. 24 gauge), 101. for delivery to 
home customers, and 9. f.o.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge), 121. 10s. 
for delivery to home customers, and 111. f.0.b. for ship- 
ment overseas. 

Scrap.—Heavy steel scrap continues in good demand 
and is stated to have realised 45s., though consumers 
endeavour to purchase at less. Light cast-iron scrap is 
selling at 36s. to 37s. Values of other descriptions are 
unaltered. 


SOUTH YORKSHIRE 


SHEFFIELD, Tuesday. 

Tron and Steel._—Complaints are heard in the course of 
inquiries at representative steel and engineering works 
that the strength and extent of the forward movement 
has, in some quarters, been exaggerated, and that 
conditions are less favourable than has been made to 
appear. This criticism may be warranted, but the 
cause is readily understood. The explanation lies in the 
fact that while concerns catering largely for inland 
requirements are busy, there is little development in 
overseas trade, despite the continued shipment of 
substantial tonnages of light and heavy finished products. 
One of the most encouraging features is that foreign 
customers are taking a larger proportion of more valuable 
materials and manufactures thereof than in previous 
years. Home demands for open-hearth steel are heavy. 
Sustained outputs are likely, having regard to the 
diminution in foreign competition. Improved sales are 
reported in steel-making hematites, and in special low 
phosphorous iron for high-class steel production, while 
there is a steady demand for basic scrap. Quotations 
are: Hard basic billets, 7/. 15s.; soft basic billets, 
6l. 5s.; West Coast hematites, 83s. 6d.; East Coast 
hematites, 75s.; Lincolnshire No. 3 and Derbyshire 
No. 3 foundry iron, each 63s. 6d.; Lincolnshire and 
Derbyshire forge iron, each 59s. 6d., bars,101., and sheets, 
111. 108. Steelworks machinery is in moderate demand. 
Sheffield is receiving a fair share of the orders circulating 
for mills, presses, hammers, shears, and boilers. A 
reported improvement in shipbuilding and ship-repairing 
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prospects is keenly welcomed by large firms in this area, 
whose partial dependence on shipyard needs has caused 
them great anxiety during recent years. Orders have 
been received from the Admiralty and the War Office for 
steel blooms and billets. High-pressure torpedo tubes 
are being made for the British and Italian navies. Some 
of the aircraft branches are well employed. Arrange- 
ments are being made for the commercial production of 
tableware and general utility articles for the home from 
stainless alloys by a new process evolved by a Sheffield 
man after years of research. This process is said to 
make stainless alloys pliable and workable to a degree 
hitherto unapproached. 


South Yorkshire Coal Trade.—Despite a more hopeful 
feeling in several sections, the gross volume of business 
leaves much to be desired. Special offers fail to make 
any appreciable difference to house-coal stocks. Little 
interest is shown in the covering of autumn and winter 
requirements. Inland deliveries of industrial fuel are 
somewhat larger, owing to the healthier tone prevailing 
in the iron, steel, and textile industries. Export business 
is irregular, the outstanding feature being the continued 
scarcity of washed singles and smalls. Values have 
hardened, but are mainly unchanged. Washed trebles 
and doubles are freely offered. Coke supplies are ample 
at recent rates. Blast-furnace coke is moving more 
freely, but there is little call for gas coke or from the 
lighter trades. Quotations are: Best branch hand- 
picked, 25s. 6d. to 26s. 6d.; Derbyshire best house, 
20s. 6d. to 22s. 6d.; Derbyshire best brights, 16s. 6d. 
to 18s. 6d.; small screened nuts, 16s. 6d, to 17s.; York- 
shire hards, 16s. to 17s. ; Derbyshire hards, 16s. to 17s. ; 
rough slacks, 8s, to 9s.; nutty slacks, 7s. to 88s. 6d. ; 
smalls, 5s. to 6s. 


NOTES FROM THE NORTH. 


Grascow, Wednesday. 

Scottish Steel and Iron Trades.—Owing to the quietness 
of trade generally, this is an idle week at the majority 
of the steel and iron works in the West of Scotland, as 
the annual holidays are of a full fortnight’s duration 
this year. Repairs and overhaul of plant are the order 
of the day in preparation for a start at the beginning 
of next week, but reports indicate that there has not been 
much accumulation of specifications since the works 
closed. The demand from the shipyards is of small 
dimensions and there is little prospect of much increase 
from that source in the meantime, as few orders for new 
tonnage have been placed recently. In less than a 
month’s time a start is to be made with the building of 
the new cruiser Apollo at Devonport dockyard, under 
the 1932 building programme, and Messrs. William 
Beardmore and Company, Limited, Glasgow, are 
interested in this, as they are to supply the machinery. 
The makers of black steel sheets are fairly well placed 
for business at the moment, and although the heavier 
gauges are, perhaps, more active, there have lately been 
some quite good orders for the lighter sorts. Galvanised 
sheets on the other hand continue dull. Bar-iron makers 
have not a great amount of work booked, neither have 
the re-rollers of steel bars, but both have indications 
of better times ahead. The following are the current 
market quotations :—Boiler plates, 91. per ton; ship 
plates, 81. 15s. per ton; sections, 81. 7s. 6d. per ton ; 
black steel sheets, }-in., 8. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 12/. 10s. per ton, all 
delivered at Glasgow stations; ‘‘Crown” bar iron, 
9l. 15s. per ton for home delivery, and 91. 5s. per ton for 
export ; and re-rolled steel bars, 71. 5s. per ton for home 
delivery, and 61. 10s. per ton for export. 


Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade are indeed very poor at present, and the 
demand is of very small dimensions. Production has 
been further reduced by the damping down of two furnaces 
at the Gartsherrie works of Messrs. William Baird and 
Company, Limited. There are now only five furnaces 
in blast in Scotland—two at Shotts, on foundry iron, 
one at Carron, also on foundry iron, and two at Clyde 
Works ,on hematite and basic iron. The current market 
prices are as follows :—Hematite, 66s. per ton, delivered 
at the steel works; and foundry iron, No. 1, 67s. 6d. 
per ton, and No. 3, 65s. per ton, both on trucks at makers’ 
yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 


i from Glasgow Harbour for the week ending last 
Saturday, July 22, amounted to 163 tons. Of that 


total, 153 tons went overseas, and 10 tons coastwise. 
During the corresponding week of last year the figures 
were 3 tons overseas and 50 tons coastwise, making a 
total shipment of 53 tons. 


Wages in the Pig-Iron Trade.—Messrs. MacLeod and 
Macfarlan, C.A., Glasgow, have made the following 
intimation to Messrs. Thomas Petrie and John Brown, 
joint secretaries of the Board of Conciliation for the 
Regulation of Wages in the Pig-iron Trade of Scotland :— 
“In terms of the remit, we have to report that the 
certified returns for April, May, and June, made by the 
employers to us, show an average net selling price of 
3l. 3s. 8d."" This means that there will be no change in 
the wages of the workmen on basis rates. 


Tue Interests oF Rattway StTockHoLpERs.—The 
British Railway Stockholders Union, whose address is 
25, Victoria-street, London, 8.W.1, is an amalgamation 
of the several bodies which formerly existed to further 
stockholders’ interests. It is now appealing for support 
from those concerned, especially at a time when such 
matters as road competition, salaries and wages, pooling, 
and the improvement of services are engaging the 
attention of the railway companies. Its object is to 
co-operate with those bodies, and in that connection 
the advantages of combination are forcibly pointed out. 





gI 
NOTES FROM THE SOUTH-WEST 

Carpirr, Wednesday. 
Motor Spirit from Coal.—South Wales is naturally 
very much interested in the Government statement 
concerning preference for home-produced motor spirit. 
There are two low-temperature carbonisation plants in 
South Wales in operation, and it remains to be seen 
whether they will be enabled greatly to increase their 
roduction. On the subject of hydrogenation, hopes 
ave been raised of the establishment of plants in the 
South Western parts of Glamorgan where coal used for 
gas-making purposes exists, while the Eastern Valleys 
of Monmouthshire also produce coals which may be of 
service. It is not believed that more than 10 per cent. 
of the coal in South Wales would be able to compete 
successfully with coals of other districts for hydro- 
genation purposes. South Wales, however, is also 
interested in the coalfields of the Forest of Dean and 
North Wales, where it is believed that hydrogenation 
lant would give excellent results. Those interested 
in the subject, however, are awaiting more information 

as to the Government intentions regarding protection. 


Glamorgan Coast Road Scheme.—Opposition on the part 
of some of the large land owners of the South West of 
Glamorgan to the construction of a coast road from 
Wick to Porthcawl, formed the subject of representations 
from the Penybont Rural Council to the Glamorgan 
County Council. It is the desire of the Rural Council 
to provide at some future date a coastal road that will 
not only open up to the public scenes of great beauty, but 
also tend to the development of the district. On the 
part of the land owners it is contended that there is no 
call for such a road which would be costly and spoil 
the amenities of the districts which depend upon the 
ae siren of the present rugged and undeveloped 
andscape. 


Water for Rural Areas.—Pembrokeshire County Council, 
at their last meeting, discussed the letter from the 
Ministry of Health urging the provision of ample water 
supplies for rural areas. Much of South Wales is short 
of water, especially in the limestone areas, where the 
rainfall finds its way through the rock and leaves the 
surface of large districts without easily-reached supplies. 
In the course of the discussion it was urged that the 
erection of houses in certain districts in Pembrokeshire 
would quickly repay the cost of water schemes. The 
Council appointed a committee to confer with local 
authorities, several of which had put forward schemes, 
with the object of amalgamating such schemes as may 
be suitable. 


Oil Depot for Llanelly.—Llanelly Harbour Trust have 
received a request from Russian Oil Products Company, 
Limited, to reopen negotiations for a new oil depot at 
Llanelly. These negotiations were suspended when an 
embargo was placed upon Russian products. The com- 

any proposed to establish alongside the North Dock, 

lanelly, an oil depot for supplying West Wales. A 
special wharf and pipe line to large tanks for the storage 
of the various products is required. The oil would be 
brought to Llanelly by a tank vessel which would fill the 
tanks through a special pipe line. 

Severn Barrage.—Interests at Newport, Monmouth- 
shire, regard the Severn Barrage scheme with great 
anxiety, because of the fear of harm to the port through 
silting and the possible ill effects upon the coal industry. 
Newport Chamber of Commerce, while deciding to co- 
operate with other interests in making representations 
when opportune, deferred immediate action pending 
expert reports. It was stated that the Newport Harbour 
Commissioners were very apprehensive, and the Harbour 
Board had asked the Works Committee of the Board to 
meet at Sudbrook at the mouth of the Severn, and 
the engineer was asked to report on the scheme. The 
Harbour Board was much concerned over silting. It 
was also stated that the shipbrokers regarded the scheme 
as the worst possible thing that could happen to Newport. 


Anti-Breakage Coal Appliances.—In a report to the 
Minister of Mines, the Joint Hon. Secretaries of the South 
Wales Coal Shipment Advisory Committee stated that 
further improvements have been made in the method of 
shipping coal by belt-conveyers and that the Great 
Western Railway Company will shortly place orders for 
plant of a new and improved design. In the last three 
months additional anti-breakage escalators have been 
fitted to new 20-ton wagon coal hoists at Barry and 
Port Talbot, while orders have been given for a new 
type escalator with rubber trays fitted on a rubber belt 
for Cardiff. Experiments have been made at Swansea for 
reducing shock by covering the buffers of wagons. It 
was also stated that the escalator used so extensively 
at Swansea for the shipment of anthracite coal had proved 
superior to other types of anti-breakage appliances. 


Tue AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
oF Scrence.—In connection with the Centenary Exposi- 
tion being held at Chicago to celebrate its incorporation 
as a city, the American Association for the Advancement 
of Science held its annual meeting at the Exhibition 
during the period June 19-30. At the special invitation 
of the American Association for the Advancement of 
Science and the organisers of the exhibition, Mr. A. P. M. 
Fleming, director and marager of the research depart- 
ment of the Metropolitan-Vickers Electrical Company, 
Limited, delivered two addresses: The first, ‘‘ The 
Development of Industry and Engineering during the 
Century,” before the Engineering and Affiliated Sections 
of the Association on June 27; the second, ‘“ The Inter- 
nationalisation of Scientific Knowledge as a Factor in 
World Economic Recovery,” before the Econometric 
Society on June 30. 
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THE STAFFING OF ELECTRICITY 
SUPPLY UNDERTAKINGS. 


Tue returns, recently issued by the Electricity 
Commissioners, showed that during the year ended 
December 31, 1932, 37 public generating stations 
in Great Britain were permanently closed. In 
previous years, the number similarly affected was 
smaller, but the total now attained is sufficiently 
large to allow us to presume that the policy laid 
down in the Electricity (Supply) Act of 1926 will 
before long be fully implemented, and that the 
electrical generation of the country will, within a 
year or two, be concentrated in comparatively few 
stations. In so far as this policy results in the 
replacement of obsolete and uneconomical plant 
by equipment of modern design and high efficiency 
in operation, it deserves commendation, and the 
sooner it comes to fruition the better. Unfortu- 
nately, as so often happens, there is another side 
to the picture. The closing of generating stations 
inevitably means the dispersal of their staffs, with 
the result either that a number of men, of a class 
which, in these hard times, find it exceedingly 
difficult to obtain fresh employment, are thrown out 
of work, or are forced to take up occupations in 
which they have little interest or for which they are 
comparatively unfitted, either by training or 
experience. 

To some extent, an attempt has been made to 
remedy this inevitable state of affairs by legislation, 
If a member of the staff of a generating station, 
which has been closed, or on the operation of 
which restrictions have been imposed, suffers loss 
of employment, diminution of wages, or is placed 
in a worse position as regards conditions of service, 
working amenities, or superannuation, he is entitled 
to compensation. If he is actually thrown out of 





employment, however, the sum payable is not likely 


to go very far towards supporting him, and will 
only postpone the day when he has to contemplate 
an entire absence of resources. If, on the other 
hand, he secures further employment, though com- 
pensation may be received for loss of wages, nothing 
is payable for loss of status, and he may find that 
while his chances of further advancement have 
been curtailed he has received nothing to render 
that change easier to bear. This applies particu- 
larly to the senior members of the staff of gene- 
rating stations, men who by reason of their age 
and the fewer openings available for them in any 
event, are likely to find themselves in a worse 
position than their juniors. 

The argument has been advanced that unemploy- 
ment among those who have held positions in 
discarded generating stations is not likely to be 
widespread, because the increasing expansion of 
distribution systems will render their absorption 
into other posts easy. This contention, however, 
conveniently disregards the differences between the 
duties of the station and the mains or consumers’ 
engineer, and, still more, ignores the fact that 
experience in one sphere of action is not necessarily 
a qualification for employment in another. While, 
for instance, the generating engineer performs his 
task in comparative seclusion, undisturbed by the 
outside public, his colleague, whose work is con- 
cerned with distribution, is obliged by force of cireum- 
stances to develop both tact, and perhaps a ready 
tongue, in dealing with outsiders. That neither 
would wittingly change places with the other not 
only shows that engineering can find within its 
confines room for all sorts and conditions of men, 
but indicates that, apart from the technical 
disabilities, the station engineer may experience 
some difficulty in adapting himself to those duties 
which are being so complacently imposed upon 
him by those who know no better. Once again 
the chief sufferer will be the older man who 
once again has the most to lose by the change. 
Nevertheless, this seems the most practical way 
out of the difficulty, and one which may be 
successful in the majority of cases. It is, there- 
fore, both surprising and regrettable that there is a 
growing tendency to fill vacancies on the distribu- 
tion side from outside the supply industry, and thus 
not only make the position to which we have drawn 
attention worse, but to constitute a charge on the 
finances of the undertaking which may be serious 
and is certainly often unnecessary. 

The position of those who still remain on the 
generating side, though more satisfactory than that 
of those who have been displaced, is not in every 
respect as good as it might be, either as regards 
present employment or future prospects. Though 
those who occupy posts in the larger stations will 
perform their duties under pleasant enough condi- 
tions, their responsibilities will be greatly increased, 
and this increase has not so far been reflected in 
their salaries. As is well known, the remuneration 
of generating station staffs is governed by a National 
Joint Board schedule, the underlying principle of 
which is, the larger the maximum demand on the 
station the higher the salary. It is, however, some 
time since this document was revised, and no 
account is taken in it of recent organisational 
charges. The result is that interconnection may 
increase the responsibilities of those working in 
certain stations without affecting the classification 
of the plant for purposes of salary. Further, no 
account is taken of the conditions in one-shift and 
two-shift stations, which will be run in future so 
as to maintain a reasonably constant demand on 
the base-load stations, and whose loads will there- 
fore be more variable than those of the latter. 
The result of this variation will be to increase the 
duties of the staff without increasing the maximum 
demand, and the divergence between load and work 
will also increase as the station is used more and 
more to cover peak loads alone. In fact, a station 
engineer employed in such a station will definitely 
have a more strenuous time than his colleague who 
has to do with base-load plant, and at the same 
time will have to perform those more strenuous 
duties for a lower salary. This disadvantage might 
be overcome by classifying such stations on running 
plant capacity, instead of on maximum demand, or 





by adopting some form of bonus which would take 





































































































94 


into the disabilities to which we have 
drawn attention. It is to be hoped that sympa- 
thetic consideration will be given by those in 
authority to these problems and that care will be 
taken to prevent undue suffering and discontent 
among a very deserving class of engineer. If this 
is done the disturbance resulting from the charge 
will be a minimum. 

As we have said, one of the difficulties which will 
have to be faced in connection with the staffing of 
electricity-supply undertakings is how the speciali- 
sation, which is now the engineer’s usual lot, can 
be overcome, and how the man who has throughout 
his life been concerned with generation is to be 


account 
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To ascend a further step, Mr. Porter is also of 
opinion that the lot even of the chief engineer of a 
municipal electricity department is not altogether 
so happy as it might be. He finds that attacks are 
being made on it by the financial officers, so that 
there is a risk of the position being shorn 
of an important part of its prerogatives. In 
addition to these attacks, there is a loss of prestige 
when an undertaking ceases to generate owing to 
the natural, if wrong-headed, idea that the work has 
become less arduous and less important. Actually, 
of course, the reverse is the case. 

It is not easy to suggest a solution of these 


| difficulties, which are very real to those who have 


found a post which he can fill efficiently in some to endure their results. To be threatened with a 


other branch of supply work. 
when it is a question of changing a man over from | 
the generation to the distribution side, but also | 
when candidates have to be found for the higher | 
positions. In his presidential address to the Incor- | 
porated Municipal Electrical Association a short | 
time ago, Mr. Geoffrey Porter complained that the 
supply of wide-minded men to follow the older | 
veneration of engineers that had built up the} 
supply industry was failing, and that within recent 
months it had been found impossible to secure the 
services of a fully competent principal assistant, 
though the salary offered was attractive and the 
ultimate prospect of advancement good. He asked 
whether this was not due to a lack of inducement, 
monetary or otherwise, to enter the municipal service 
or to the method of systematised instruction in our 
schools and colleges, resulting in an inelastic type 


|cular duty in a structure, or machine. 


of mind, In our view there are two probable 
causes: The specialisation, to which we have | 
just drawn attention, makes it difficult for a 


candidate to show himself possessed of that broad | 
experience which essential for the successful 
performance of chief assistant’s duties; while 
too wide a gap often exists between the salary 


18 


a 


of the chief assistant and that of the chief him- 
self. The first cause explains why in more 
than one case it has been found advisable tc 


enlist men from the manufacturing side direct into 
the chief assistant’s position. Such men have had 
a wider experience both of equipment and humanity 
than those who would otherwise be available for 
promotion, and are therefore able to bring to their 
new duties the broad-mindedness, tact, and savoir- 
faire whose frequent absence among supply depart- 
ment staffs Mr. Porter deplores. The second may 
explain the reluctance of qualified men to assume 
further duties without a corresponding 
increase in remuneration. For it is not going too 
far to say that it is in many cases upon the chief 
shoulders that the full weight of an 
undertaking’s routine management falls. In another 
portion of the address to which we have just referred, 
Mr. Porter calls attention to the widespread practice 
among English-speaking people of conducting their 
affairs by voluntary service, and adds an impressive 
list of on which the Incorporated 
Municipal Electrical Association is represented in 
the person of its members. This representation 
naturally falls to the lot of the head of the depart- 
ment, who is as a result drawn away from the 
performance of his normal duties for a greater or 
less part of the working year. In addition, it is not 
unlikely that he is engaged for a further portion of 
his time in negotiations with the Electricity Commis- 
sioners, with the Central Electricity Board, or with his 
colleagues in the Town Clerk’s or City Treasurer's 
Department. He has also to keep in close touch 
with own committee, and may have duties 
in the town of an honorary character, all of which 
take time. Meanwhile the machinery of the under- 
taking has to be kept in running order and supply 
maintained, important consumers have to be inter- 
viewed, and negotiations of greater or less importance 
conducted with all and sundry. If extensions are in 
contractors have to be supervised. 
The major portion of all this work falls on the chief 
assistant. And the irony of it is that if things go right 
the chief gets the credit, while if they go wrong, the 
chief knows on whom to lay the blame. This picture 
is hardly overdrawn, and in the nature of things 
conditions can hardly be otherwise, but it may 
explain why some discover that there is a certain 
lack of attraction in a chief assistant’s work, 


onerous 


assistant’s 


associations 


his 


pre Wess, 








This not only applies | loss of salary and status, not to speak of less tangible 


anxieties, is always unpleasant, and the only con- 
solation that can be offered is that such things 


are inevitable when widespread changes in organi- | 


sation become necessary. At the same time, we 
hope that those who are responsible for these 


|changes will view the justifiable ambitions of the 


staffs, on whom they have to rely, sympathetically 
and will see that such alterations as are necessary 


|are carried out with the minimum of injustice and 
|of disturbance of peace of mind to the individual. 


To ensure this would be good policy and will, we 
feel sure, be amply rewarded, 


MANUAL DEXTERITY. 


Ir is possible, from some few simple tests, to 


| determine the suitability of a material for a parti- 


It is also 
possible, with reasonable accuracy, to determine 
how long the material can be relied upon to remain 
serviceable. Similarly, the output of projected 
machines of many types may be calculated before- 
hand. If these conditions did not exist, the progress 
in engineering development, which is characteristic 
of to-day, would hardly be possible. When one 
turns to the human factor in engineering and 
manufacture, there is no approach to the same 
certainty, or approximation to certainty. There 
are no tests which will permit any approach to 
reasonableness in deduction. It is thus impossible 
to estimate the fitness for, and probable efficiency 
in, any definite type of work, of any applicant, who 
might present himself for consideration, at the end 
of his school days. Efforts are being made to remove 
the disability, and, in the course of time, some 
success may be achieved, although it will probably 
be long before the tragic failures of young workers 
starting out on careers, for which certain charac- 
teristics unfit them, are no more. None the less, 
with adequate foundations, it that 
vocational guidance may do something towards 
directing beginners in industrial life into spheres 
of activity for which they are specially suitable. 
Work in this direction is being done by the Industrial 
Health Research Board. No sudden revelations 
must be expected from the investigations they have 
undertaken, and immediate applications of any 
surmises, before they have been tested out in a 
thorough way, may do more harm than good. 
One part of the programme of the Board, a study 
of the precision of the control and repetition of a 
movement, is dealt with in a recent report prepared 
by Mr. J. N. Langdon, and bearing the title “* An 
Experimental Study of Certain Forms of Manual 
Dexterity ” (H.M. Stationery Office, 1s. net). 
Human activities may be considered as falling 
into one of two classes, according to whether their 
predominant.factors are mental or motor. Extreme 
cases are obvious. The solution of a mathematical 
problem, accompanied as it is with a high degree 
of consciousness, is without doubt mental, while 
walking, which proceeds without conscious control, 
is clearly motor. Between the two classes there is 
a wide range of behaviour, which cannot be assigned 
definitely to either category. The performance of a 
skilled craftsman thus obviously involves both 
mental and muscular efficiency. The classification 
into mental and motor is, however, useful for many 
purposes, as most varieties of behaviour can be 
arranged to scale down in mental importance, as 
they rise in dependence on motor powers. Sub- 
division of the motor performances may be made 
into those demanding the activity of the entire 


is possible 





body, and those necessitating the use of particular 
limbs and groups of muscles. Of this latter group, 
examples abound in industry, and include those 
operations to which the term manual dexterity is 
given. Much successful work has been done in the 
formulation of schemes for measurement and classi- 
fication on the basis of intelligence, but the attention 
paid to the relation between motor tests has been 
meagre, while much of it has afforded only negative 
results. In general, in early test work, it has been 
found that motor abilities are largely independent, 
and that every occupation, which consists mainly of 
a routine performance of specific movements, will 
require specific vocational tests. Later it was 
suggested that it might be possible to select motor 
tests that were so homogeneous that good correla- 
tion might be obtained from them, but subsequent 


| tests failed to confirm this apparent obvious validity. 


It is true, however, that motor tests can be found 
by empirical methods, which correlate highly with 
other motor tests. 

In this enquiry of the Industrial Health Research 
Board, the motor performances were confined to 
certain simple forms of manual dexterity, usually of 
a type involving rather finely adjusted movements 
of the fingers. By this limitation it was thought 
that it would be possible to demonstrate the exis- 
tence of a common element entering into all the 
operations. Certain simple manual tests were 
first used, and with these was found a degree of 
correlation, which, though small as measured by 
any absolute standard, was larger than any previous 
work would have led any enquirer to anticipate. 
The original series of tests was extended, and 
arrangements made to avoid all unusual incentives, 
a feature not absent entirely from the first work. 
The results showed that whatever abilities might be 
involved on the work, there was a common factor 
entering into the performance of all the tests, not 
only between different tests with the same hand, but 
also between the performance of the same test 
with different hands. This seemed to indicate that 
the course of the correlation had to be referred to 
some central function of the nervous system. 
Tests, consisting of operations with links and 
spindles, packing needles, making flies for anglers, 
and wrapping various shapes of commodities, were 
then undertaken to investigate the correlation 
between dexterity tests and certain manual opera- 
tions. With regard to these, it was believed that 
they indicated the possibility of vocational guidance, 
based upon the common factor found in the results. 
It now remained to determine whether such guidance 
would prove to be of practical advantage, by the 
process of evaluating the extent to which this 
factor was correlated with certain industrial opera- 
tions, where it might be thought to play a part. 
The tests were, therefore, used in the examination 
of several groups of operators engaged in work of a 
dextrous nature. Although the list of operations 
involved in the tests did not cover a wide field of 
industry, it did consist of examples that appeared 
to be typical of light manual work. It was found 
that the relationship between occupations and 
dexterity tests was nowhere very high, but it was 
positive in every case, and it should be remembered 
that any industrial operation, even if it involves 
the particular type of dexterity, almost certainly 
depends to a great extent on factors of a very 
different nature, which would have to be taken into 
account in devising tests of selection for that 
particular operation. The valuable part of the 
work consisted, therefore, in showing that it is 
possible to devise tests, the results of which 
afford evidence of a genuine motor factor. The 
measurement of this motor factor may prove to 
be of value in vocational guidance. Further 
investigation seems to be warranted, and particu- 
larly in the devising of more satisfactory tests. 


NOTES. 
Tue Royat Scorrish Museum. 


It is satisfactory to learn from the report of the 
director, Mr. Edwin Ward, that, in spite of the 
economy wave necessitating some curtailment of 
the services, 539,162 persons, or 8,649 more than in 
the previous year, visited the Royal Scottish 
Museum, Edinburgh, during 1932. The public 
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lectures were continued, although the necessary 
restrictions on this form of instruction caused a 
reduction in those who could take advantage of 
them from 6,890 to 5,314. Assistance in the arrange- 
ment of their collections was given to a number of 
local museums and we are glad to learn that this 
form of co-operation is being continued. Students 
from various educational institutions in the city, 
including the Heriot-Watt College, carried out 
systematic courses in the Museum, and relations of 
mutual benefit were established with the British 
Broadcasting Corporation and the Edinburgh 
Public Libraries. In the technological department 
a very successful temporary exhibition, illustrating 
meteorology, was opened for three months. This 
was rendered possible by the assistance of manu- 
facturers who lent specimens of the latest types of 
instruments, and of the Air Ministry, which loaned 
a series of historical apparatus for comparison. All 
branches of meteorology, including lightning, terres- 
tial magnetism and seismology, were represented. 
Later in the year a second exhibition was arranged 
consisting of aerial photographs lent by Aero- 
films, Limited, and illustrating the progress made 
in aerial survey work and in the production of 
photographs of engineering works, golf courses, 
and housing schemes. A Caxton type printing 
press, a model of an oscillating engine for a paddle 
steamer, and some early Wheatstone telegraph 
instruments were presented by the Science Museum, 
London, while six models of ships were obtained 
from Messrs. James Barr and Sons, these having 
become available owing to the closing down of 
Messrs. Beardmore’s yard. A spark wireless set 
from a small steamer which was broken up at 
Grangemouth early in the year was added to the 
Science Gallery. 


Coke Hanpiine PLANT at BECKTON. 


Of the two million tons of coal unloaded per year 
at the jetties of the Beckton Gas Works of the Gas 
Light and Coke Company, one million are dealt 
with on the spot. This means a coke production of, 
roughly, about 500,000 tons per year at Beckton, 
a figure which, though formidable enough even now, 
is likely to be very considerably increased in the 
near future, due to the growing popularity of this 
smokeless fuel. The company has dealt with the 
problem of handling this enormous mass of material 
with characteristic energy and foresight, by instal- 
ling a plant, consisting of storage bunkers, grading 
and screening apparatus, and wagon and ship loading 
machinery with something like 2} miles of conveyor 
belting to serve it. The new plant, which cost 
approximately 250,000/., can easily deal with over 
one million tons of coke per year. It can separate 
the large coke and grade the small coke into 
standard sizes at the rate of 200 tons an hour, can 
fill railway wagons at the rate of 130 tons an hour, 
and can deliver coke, unbroken in the operation, 
into ships at 215 tons per hour, the storage capacity 
of 3,000 tons assisting in rapid delivery of cargoes. 
The machinery of the plant was started on its 
working life on Wednesday, July 19, by the Secre- 
tary for Mines, Mr. Ernest Brown, M.C., M.P., in 
the presence of the Governor of the Gas Light and 
Coke Company, Sir David Milne-Watson, and a 
large number of guests, all of whom had made a 
pleasant journey to the works by river, the Port of 
London Authority having generously provided 
transport. The inaugural ceremony was followed 
by an inspection of the plant, after which the guests 
were entertained to luncheon. At this function 
Sir David Milne-Watson, who was in the chair, 
briefly reviewed the history and present position of 
the coke industry. It was important, he said, in 
view of the present position as regards oil fuel, 
that all coke should be graded as to size and of 
standard quality. This could now be done at 
Beckton. He also referred to the great advances 
that had recently been made in the automatic 
firing of coke, apparatus now being on the market 
which could be run for 24 hours without attention. 
Mr. Brown, in a speech at once humorous and 
informative, commented on the Government’s 
hydrogenation scheme. The concession, he ob- 
served, should encourage those who were endeavour- 
ing to produce spirits from our own products on a 
commercial basis. Beckton had in the past produced 





about 10 per cent. of the 26,000,000 to 30,000,000 
gallons of refined benzol produced yearly in this 
country. It was to be hoped that the guaranteed 
preference for a period of years would result in a 
still greater quantity of home-produced spirit. 


THe Levant Farr. 


The next Levant Fair will be held at Tel Aviv in 
1934. This display is the sixth of its kind, and 
grew from 25,000 sq. m. in 1929 to 50,000 sq. m. in 
1932, while next year a site of no less than 100,000 
sq. m. will be occupied. The proximity of the 
new grounds to the Yarkon River and the seashore 
will greatly add to their attractiveness, as will the 
replacement of the existing temporary structures 
by permanent buildings. The Fair should afford a 
good opportunity for the supplier in the West to come 
into direct contact with the consumer in the East, 
and to make himself better acquainted with his 
needs and tastes. We are, therefore, glad to learn 
that there is every prospect that British industries 
will be well represented. As in former years, the 
Fair will consist of two main sections, one devoted 
entirely to the products of Palestine, while the 
other will be a foreign section with sub-sections for 
motor transport, textiles, building materials, 
machinery, and agriculture. In an_ interview, 
Mr. K. W. Stead, Director of Customs and Trade, 
Palestine, made some interesting comments on 
opportunities for British goods in the Palestine 
market. In the first place, he said, the country 
was exceedingly prosperous, the result being that 
a good deal of building was going on and that 
there was a demand for all kinds of builders’ 
requisites, including electrical fittings and sanitary 
ware. 


THE NATIONAL PHYSICAL 
LABORATORY. 


Apart from the advancement of scientific know- 
ledge, two important functions of the National 
Physical Laboratory are the prosecution of investiga- 
tions which have direct industrial bearings and the 
maintenance of precise standards of measurement 
for the furtherance of every kind of industrial 
technology. Along with the progress of applied 
science, new properties are constantly coming 
within the range of accurate measurement, and no 
relaxation is possible, either of inventive effort or 
of the adoption of the latest developments in method 
and equipment, if the Laboratory is to retain its 
position in this country and its status among the 
foremost scientific institutions of the world. The 
activities and growth of the Laboratory, as described 
in the Annual Report for 1932,* are gratifying 
evidence that such services to engineering and to 
industry in general are being everywhere adequately 
maintained, and in certain necessary directions 
extended so far as the financial stringency of the 
times will permit. The impression conveyed by the 
Report is fully supported by the researches now in 
progress, which were open to inspection by the 
guests of the General Board at their Annual Recep- 
tion on June 27. The occasion attracted a dis- 
tinguished gathering, representative of professional, 
academic and industrial bodies, who were received 
by Sir Frederick Gowland Hopkins, President of the 
Royal Society; Lord Rayleigh, Chairman of the 
Committee ; and Sir Joseph Petavel, the Director 
of the Laboratory. At the end of 1932, Sir Richard 
Glazebrook retired from the Executive Committee, 
of which he has acted as Chairman for the past 
seven years. The Council of the Royal Society 
have appointed Lord Rayleigh as his successor, and 
Sir Harold Carpenter, Mr. C. C. Paterson, and 
Professor Bairstow have been appointed to the 
Executive Committee. In the staff of the labora- 
tory, a notable change has occurred by the retire- 
ment, on attaining the age limit last August, of 
Mr. F. J. Selby, the Secretary to the Laboratory and 
Superintendent of the Administration Department. 
He is succeeded by Mr. W. F. Higgins, formerly the 
Principal Assistant in the Physics Department. 








* The National Physical Laboratory, Report for the 
Year 1932. Published by H.M. Stationery Office for the 
Department of Scientific and Industrial Research. 
Price 14s, net. 





ENGINEERING DEPARTMENT. 


Fatigue and Corrosion Fatigue.—In the recognition 
that fatigue constitutes one of the most serious 
problems of practical engineering, the varied 
phenomena associated with this source of failure in 
metals have been the subject of continuous investiga- 
tion for a number of past years. Following the 
realisation that the fatigue crack is usually initiated 
within a crystal grain, the behaviour of single and 
large metallic crystals under the action of various 
conditions of alternating stress has been most 
carefully studied, and a definite stage of completion 
has been reached as regards representative metals 
conforming to those space lattices—the face-centred 
cubic, body-centred cubic, hexagonal and face- 
centred rhombohedral—which are of major engineer- 
ing interest. Recent work under this head on 
bismuth, which crystallises in the face-centred 
rhombohedral lattice, showed that although no 
deformation by slip resulted from alternating 
torsional stress, profuse systems of twin bands were 
produced, apparently by shear stress on the twinning 
plane. This conclusion has now been confirmed by 
testing another single crystal of bismuth under 
alternating direct stresses. The orientation of the 
crystal relative to the axis of stress being such that, 
under static tension, slip on the main cleavage 
plane would normally occur, it was found that the 
specimen fractured before any general plastic 
deformation had taken place and that, although 
slip bands were faintly observable, the major 
deformation undoubtedly occurred by twinning on 
the plane subject to maximum shear stress. The 
influence of the method of preparation on the 
behaviour of single crystals has been studied by 
tests on a single crystal of aluminium grown by slow 
cooling from the liquid. This specimen proved to 
be considerably stronger than similar crystals 
prepared by the normal method of strain and heat 
treatment, but the test observations suggest that 
the difference in strength may be partly due to 
other factors than the mode of preparation. 

Investigation of the deformation of large crystals 
has now been extended by alternating torsion tests 
of specimens of aluminium each consisting of two 
crystals. In one specimen, where the boundary of 
separation was of the irregular type that normally 
separates crystals of random mutual orientation, 
the relative orientation of the two constituent 
crystals was that of a twin, but no essential differ 
ence of behaviour due to the twin relation was 
revealed by the tests. The other two specimens 
were machined so that each crystal occupied about 
half the specimen, the inter-crystalline boundary 
being in one case mainly transverse to the axis of 
torsion, whilst in the other it was mainly longitudinal. 
Failure of the former specimen occurred after a few 
million reversals of 0-9 ton per square inch 
resolved shear stress, by the development of one 
main circumferential crack and subsidiary cracks 
in one crystal, and although some of the subsidiary 
cracks penetrated across the transverse boundary, 
the deformation was throughout almost entirely 
characteristic of a single crystal. The specimen 
having the longitudinal boundary was rather less 
susceptible to slip than the other, and proved to be 
much stronger, withstanding 12,000,000 reversals of 
+0-9 ton per square inch, several million subsequent 
reversals at higher ranges, and eventually fracturing, 
by the development of a circumferential crack, under 
a resolved shear stress of 1-75 tons per square inch. 
In this case also the boundary, though intersected 
by one end of the crack, exerted little influence on 
its propagation, and the general conclusion drawn 
from the experiments is that an intercrystalline 
boundary affords considerable support to the crystals 
which it separates, but that the strengthening effect 
consists more probably in a restriction of the 
damage done by slip than in a restriction of the slip 
itself. 

Concurrently with this fundamental work, the 
more immediately practical investigation of the 
effects of surface conditions on fatigue resistance 
has been actively pursued. Silico-manganese and 
chrome-vanadium spring plates, unmachined and 
untempered but carburised in a cyanide bath and 
then oil-quenched, have revealed fatigue limits 
of the same order as for completely-polished plates, 
and more than twice those obtained with ordinary 
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quenched and tempered unmachined plates. The 
tests are being extended to similar oil-quenched, 
carburised plates tempered to increase ductility, but 
so far the high endurance of the untempered plate 
has not been realised in the tempered material. 
From other tests of an ordinary decarburised 
silico-manganese plate, it appears that this usual 
commercial surface is a source of weakness under 
repeated impact as well as under repeated cyclical 
stresses. The high-speed, plane-bending, fatigue- 
testing machine designed by the Engineering 
Department for fatigue testing spring plates has 
recently served a valuable purpose in determining, 
for a firm of manufacturers, the endurance fatigue 
limits of a series of actual steam turbine blades. 
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The deleterious effects of surface condition are 
not restricted to rolled material, and a recent 
investigation of unmachined heat-treated forgings 
has produced interesting results. The effect of 
the “as forged and heat-treated” surface on 
fatigue resistance is not very marked for normalised 
mild steel, the endurance fatigue limit being raised 
from 12 tons per square inch to 14 tons per 
square inch by machining and polishing. For 
3 per cent. nickel and nickel-chromium steels, 
however, the endurance fatigue limits were + 14 tons 
per square inch to 18 tons per square inch “ as 
forged,” and + 28 tons per square inch to + 31 tons 
per square inch when machined and polished. The 
important conclusion is drawn that when machining 
and polishing are not practicable, the advantages of 
using high-tensile alloy steels, in preference to lower 
tensile mild or medium carbon steels, are far less than 
might be expected from the relative values of tensile 
strength. An apposite case of practical interest 
was provided by a fractured drawbar submitted 
last year for examination by the Ministry of Trans- 
port. Microscopical examination of the drawbar, 
which was an unmachined, high-tensile alloy-steel 
forging, did, in fact, reveal surface defects consistent 
with the type and position of the failure. The 
surfaces of heat-treated steel forgings are difficult 
to improve by immediate, practicable improve- 
ments in manufacturing processes, but with the 
results now available designers should be able to 
estimate more accurately than hitherto the sizes of 
unmachined forgings in relation to service stresses. 
The attention of the Department is also being 
directed to the effects of internal stresses near the 
surface of heat-treated steel. The few results so 
far obtained, whilst not very conclusive, suggest 
that the fatigue resistance is not markedly affected. 

The investigation of corrosion-fatigue has been 
pursued along the lines indicated by early experi- | 
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ments on single crystals of aluminium subject to 
alternating torsion while immersed in a slow stream 
of tap water. Similar tests of a double-crystal 
|specimen have shown that the boundary has no 
| effect, and the work is now being extended to speci- 
mens, in the usual form of finely-divided aggregate, 
|taken from aluminium bars similar to those from 
which the single and boundary crystals were derived. 
In order to separate the effects of corrosion and 
corrosion-fatigue, one specimen has been submitted 
|to a prior stage of unstressed corrosion. Six 
| weeks of this treatment produced a general pitting 
|attack similar to that observed under corrosion- 
fatigue conditions, but the damage sustained did 
|not materially affect the strength of the specimen 
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form shown in Figs. 1 and 2,* where the indenting 
diamond, a 136-deg. pyramid with a good point, is 
| supported on flexible springs which are adjusted to 
| raise the diamond just clear of the test surface. The 
cam is rotated so as to raise the springs, the necessary 
weights are placed above the diamond, and the cam 
again rotated to bring the loaded diamond into 
contact with the specimen. Motion of the sliding 
block by the lead-screw and handwheel permits 
several adjacent impressions to be made, and a 
final scratch facilitates the location of the impres- 
sions in the field of the measuring microscope. In 
tests of commercial chromium plating, diamond- 
pyramid hardness numbers as high as 1,300 have 
been observed. Another interesting and successful 
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in the subsequent fatigue test made in air. Other 
experiments, in which specimens of cupro-nickel, 
Armco iron and a high-tensile steel were subject 
in vacuo to cycles of alternating direct stress, 
have revealed no increase in the fatigue limit 
of the cupro-nickel and only a slight increase in the 
case of the ferrous materials as the result of the 
absence of atmospheric oxygen. The fatigue 
limit of brass, however, was 26 per cent. higher in 
vacuo than in air, and changes in microstructure 
during fatigue tests are now being studied to 
ascertain the cause of this remarkable increase. 
Thin Sheet Metals. 
of engineering processes of thin coatings of such 
metals as chromium has led to a close study of a 
satisfactory mode of hardness measurement. As 
the outcome of experimental work, involving 
the correlation of hardness indexes determined 
by alternative means, the static diamond pyramid 
hardness test employing very small loads can now 
be definitely recommended for thin sections. The 
instrument developed at the Laboratory takes the 
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application of the apparatus was an examination, 
on behalf of an industrial firm, of the properties of 
coatings of rare metals, such as platinum. Recent 
investigation of the minimum permissible ratio of 
the thickness of sheet and strip metal to the depth 
of a diamond hardness test impression, has shown 
that whilst the commonly accepted value of 10 is 
probably satisfactory for some kinds of steel and 
aluminium, a ratio of at least 20 is necessary for 
accurate tests on annealed non-ferrous metals 
such as copper and brass. 

The behaviour of a large variety of sheet 
| materials has been compared in a comprehensive 
|series of trials by the usual form of Erichson, 
Avery and Guillery methods. Oil pressure tests 
in a Guillery machine and two forms of cupping 
test similar to the German K.W.I. and A.E.G., 
were also included. In addition, apparatus has 
been constructed in which oil-pressure cupping 
tests utilising a maximum oil pressure of 5 tons per 
square inch, can be conducted on steel sheets up 





| ** The permission of the Controller of H.M. Stationery 
| Office has been obtained for the reproduction of the 
| illustrations from the Report included in this review. 
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to yy-in. thick. The analysis, whilst incomplete, 
has failed to show that any particular cupping 
test affords a reliable indication of the probable 
behaviour of any given material in cold pressing 
operations. 

The performance of thin sheet-metal panels in 
compression, a question of great and growing 
interest in the aircraft industry, has been the 
subject of theoretical examination for various con- 
ditions of loading and edge support. The results 
are in good agreement with experiment, and appa- 
ratus is now being designed to test rectangular 
panels having the longer edges, parallel to the direc- 
tion of compression, both clamped and held at a 
fixed distance apart. This type of constraint closely 
represents the conditions in an actual fuselage, 
and it is anticipated that the results of the tests 
now in progress will serve to connect theoretical 
predictions with full-scale tests which are being 
carried out on a monocoque hull. 

Abrasion and Lubrication.—The investigation of 
the wear-resisting qualities of materials under con- 
ditions of unlubricated relative motion in contact is 
amply justified by its practical importance, but 
presents considerable experimental difficulty on 
account of the number of contributory factors. 
For some time, the design of apparatus by which 
such factors might be segregated and controlled has 
been in hand at the Laboratory, and the outcome 
of much thought and preliminary trial is the machine 
shown in Fig. 3. The metal is tested in the form 
of two annular specimens A, each about 2 in. dia- 
meter and 0-5 in. thick, which are fixed to the ends 
of horizontal shafts and driven independently 
through the reduction gear B.. The specimens are 
disposed in the same plane to be in line contact and 
pressed together during rotation, the extent of 
abrasion being estimated by periodic removal and 
weighing. By means of the chain of gear wheels C 
the rings may be driven in the same or opposite 
directions, giving pure slipping or pure rolling. 
Varying amounts of slip can be introduced into the 
rolling by changing the driving gear ratio, thus 
altering the relative rotational speed of the speci- 
mens, and the mutual contact pressure between 
them can be varied by the aid of a loaded lever D. 
For torque measurement, a swinging frame E is 
included in the drive to the upper ring. The pro- 
ducts of abrasion may be removed from the contact 
surfaces by a suitably directed jet of compressed air 
conveyed by the tube shown in the photograph. 
Alternatively, abrasion tests may be carried out in 
various ambient atmospheres, the specimens in these 
circumstances being rotated inside a sheet-rubber 
enclosure carried on the frame FF. For the pre- 
liminary work of a fundamental nature now in pro- 
gress, mild steel is being used owing to the facility 
with which samples exhibiting consistent properties 
can be obtained, and, with this material, tests to 
ascertain the relative importance of extraneous 
factors influencing the rate of abrasion are well 
advanced and have yielded valuable results. 

The year’s work on lubrication problems has 
been marked by advances in every aspect studied, 
and has enabled a number of important conclusions 
to be formulated, not only bearing on the funda- 
mental principles of lubrication, but also of 
immediate interest, particularly in high-speed 
internal-combustion engine design. To investigate 
the effects of speed, load and clearance upon the 
seizing temperature of lubricants, tests on bronze 
bushes running on nickel-chrome steel journals 
with a copious oil circulation have been conducted 
with castor oil and with mineral oils of viscosities 
(at 25 deg. C.), ranging from 6-5 poises to 0-56 
poise. The results clearly show that the seizing 
temperature decreases with load and increases 
with speed. In every case, depending on the 
viscosity of the oil, the radial clearance has an 
optimum value ranging from about 0-002 radius, 
for a mineral oil of viscosity 6-1 poises, down to 
0-001 radius for a light machine oil of viscosity 
0-56 poise. Fig. 4 shows the effects of speed and 
loading on the seizing temperature of a mineral oil 
of about the consistency employed in motor-car 
engines. Fig. 5 exhibits a typical series of clearance 
effects, the optimum clearance being increasingly 
marked with increased speed. Analysis of the 
friction coefficients observed in the course of these 


tests has revealed that, for conditions under which 
pure fluid friction can be presumed to exist, the 
viscosity effect of the oil can be masked by slight 
changes in the shape of the bearing surface. In 
particular, it has been noticed that the friction 
values at low load cannot be reproduced after the 
bearing has been run under high load. A more 
particular examination of the events leading up 
to the seizing condition has been made by measuring 
the change of position of a journal relative to its 
bearing throughout a period of increasing temperature 
and consequent decreasing viscosity of the lubricant. 
Initially, at low temperature, the load is supported 
on a relatively thick film of lubricant, and the 
journal is considerably out of centre with the 
bearing. When the oil is heated, viscosity and 
film thickness are reduced, and the journal falls 
vertically and moves horizontally towards the 
centre of the bearing. When fluid friction fails, 
the journal and bearing are still separated for a 
time by the very thin surface layers of lubricant, 
but eventually these break down and seizing occurs. 
An interesting curve giving the locus of the centre 
of a journal as the temperature is raised from 
30 deg. C. to 160 deg. C. is reproduced in Fig. 6. 
Since the total movement is of the order 0-002 in., 
great refinement of measurement is demanded, and 
the optical method used is still in course of improve- 
ment. In particular, it has been found necessary 
to measure displacements at top and bottom, and 
at each side of the journal in order to take account 
of corrections for temperature due to differential 
expansions of the journal, bearing and other parts 
of the apparatus. The indication, in the curve of 
Fig. 6, that the film thickness is increasing from 
130 deg. C. to 160 deg. C., is attributed to imperfect 
compensation of the temperature error for vertical 
displacement—an error which the improved measur- 
ing arrangements are expected to correct. Con- 
currently with the foregoing work, which relates to 
continuously-rotating shafts, research has been 
continued into the characteristics of boundary 
lubrication between surfaces in relative reciprocating 
motion. The rocking shaft machine used in these 
experiments, which was described in these columns 
two years ago,* has been fitted with a hardened-steel 
shaft and a bearing of cast steel having grooves 
cut in the surface in the form of right and left- 
handed square threads. A series of tests covering 
a range of loads, speeds and temperatures, have 
shown that the coefficient of friction varies with 
speed and temperature, but is independent of load. 
Hence, the friction is probably not true boundary 
friction, but that of a much thicker film. To 
investigate this point, the machine has been run 
at a very low speed of continuous rotation, and it 
has been found, under similar conditions of load 
and temperature, that the friction appears to be 
less with oscillating motion than with continuous 
rotation. Some typical results are given in the 
following table :— 


COEFFICIENTS OF FRICTION OF ROCKING AND 
Roratine SHAFTs. 
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| | Rocking Shaft. Rotating Shaft. 
Load | Temperature) 
Lb. Deg. C. Cycles Coefficient Coefficient 
per of R.p.m. of 
Minute. Friction. Friction. 
| | 
500 | 30 5 0-106 1-25 0-128 
15 0-078 | 3-75 0-116 
500 | 100 5 0-122 | 1-25| 0-140 
| 15 | 0-118 3-75 0-132 








The inference, that a thicker and less readily-broken 
film of lubricant is built up during oscillation than 
during rotation, may, perhaps, explain the long life 
of connecting-rod small-end bearings of internal- 
combustion engines which is commonly experienced, 
despite the practical difficulty of lubricating the 
gudgeon pin within the piston. An incidental 
discovery of some interest arose in the course of the 
oscillating tests, where great variation was observed 
in the friction at low temperature with oil which 
had previously been heated during a test to about 
160 deg. C. The effect appeared to originate in 
the formation of oxidation products in the oil. 
If the oil is heat-treated in presence of air before 
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use, prior oxidation occurs, yielding a much more 
stable oil which gives consistent friction values. 
Apart from improved stability, however, oxidation 
of an oil has been found to reduce its coefficient of 
friction, notwithstanding the increased viscosity 
which accompanies the formation of oxides. 


(To be continued.) 








WIDENING WORK ON THE LONDON 
AND NORTH EASTERN RAILWAY. 


THE map reproduced in Fig. 5, on page 98, shows an 
important series of widenings which have recently been 
completed on the London and North Eastern Railway 
between York and Northallerton. These comprise 
the section between Skelton Bridge and Beningborough, 
a distance of 34 miles, on which the widening has been 
carried out on both sides of the main line; between 
Alne and Pilmoor, a distance of about 5 miles, where 
an extra line has been added on the down side only ; 
and between Otterington and Northallerton, a distance 
of 3 miles, where widening on botb sides has also 
taken place. In addition, a new fly-under line has 
been constructed from Boroughbridge Gates Junction 
on the Middlesbrough-Leeds line, which will enable 
southward-bound goods traffic from the Stockton and 
Middlesbrough directions to avoid Northallerton station 
and thus relieve the congestion at that place. This 
arrangement was adopted as an alternative to the 
expensive acquirement of additional land and the 
reconstruction of Northallerton station, which would 
otherwise have been necessary. The total length of 
additional running lines is about 18} miles, for which 
British Standard rails weighing 95 lb. per yard have 
been used. The whole of the track has been stone 
ballasted, and to avoid excessive speed reduction when 
passing between main and slow lines, easy curves 
with long switches and 1 in 16 crossings have been 
introduced. Special attention has been given to the 
drainage of the cuttings, pre-cast concrete side channels 
draining through open-jointed earthenware pipes being 
used for this purpose. Near the stations, where 
the shunters have to move alongside the track, these 
channels are covered by pre-cast concrete slabs, as 
shown in Fig. 1, on page 92, which also gives a good 
idea of the track construction. 

The widenings did not involve any particularly 
heavy earthworks, and most of the material required 
for the embankments was obtained from the cuttings. 
Special attention was given to the best method of 
acquiring the excess, and as the use of pit heaps would 
have meant occupying the main line by earthwork 
trains, it was decided to draw all the extra material 
required from side cuttings and borrow pits. At the 
southern end, borrow pits were made on both sides of 
the lines, so that running on or crossing the main lines 
was avoided, while near Northallerton the additional 
filling was found by widening an existing cutting on 
the Leeds line and taking the spoil to both sides of the 
main line through an underbridge, which was subse- 
quently filled in. 

As regards bridges, most of the existing structures 
were brick arches, and the work generally consisted of 
adding an arch or arches to the overline bridges or of 
lengthening the arch in the case of the underline 
bridges. Concrete was used instead of brick for the 
arches in all cases except at Kyle Beck, where a steel 
deck span was added to the existing girder bridge. 
Of the seventeen bridges affected, it was found possible 
to abolish three. Two new bridges had, however, 
to be constructed: one at Overton, between Skelton 
Bridge and Beningborough, and one to carry the fly- 
under junction at Northallerton. 

The bridge at Overton, of which an illustration 
appears in Fig. 2, page 92, might form the subject of 
some philosophical reflections. It only carries a lightly 
used by-road serving a few houses. Nevertheless, 
the authorities insisted that it should be capable of 
catering for future developments, however improbable. 
It is therefore 25 ft. wide between parapets with a 
skew span of 93 ft. 6 in., the approaches being inclined 
at lin 20. The railway being on a slight embankment 
at this point, the mass concrete abutments are rather 
higher than usual, and 1,320 cub. yards of material 
had to be used in them, and in the wing walls. Main 
side girders, which act as parapets, and cross girders, are 
used, the floor being formed of concrete arches between 
the latter. The roadway is also of reinforced concrete. 
Owing to the skew, the short cross girders at the ends 
are shallower than usual, so that the gradient can be 
carried farther on to the span and embankment can 
be saved in the approaches. British Standard beams, 
with flange plates welded on top and bottom, were used 
for the cross girders, thus effecting a considerable reduc- 
tion over the section which would have been necessary 
had riveting been employed. 

The new bridge at Northallerton is a concrete struc- 
ture on a skew of 22 deg., as shown in Fig. 3. It is 
171 ft. long with a span of 15 ft. 4 in. and a 15-ft. head- 
































ENGINEERING. 





[JuLy 28, 1933. 














WIDENING WORK ON 


+ 4 Tro 
Fig. 2+ NEWCASTLE 
TO HARTLEPOOL & 
MIDOLES BROUGH 









FROM HAWES 


BOROUGHBRIOGE 
GATES JCN. 


NORTHALLERTON 


‘ 


SECTION No.3. 
| LONGLANDS JCN 
2 OTTERINGTON 


FROM LEEOS 


THIRSK 


FROM 
MELMERBY SESSAY 


PILMOOR 











FROM y 
KNARESBOROUGH : TO COXWOLD 
ip RASKELF 
' ZASINGWOLO RLY 
SECTION No. 2.) we 
TOLLERTON 
«||» BENINGBROUGH 


SECTION No. f. })|: 
4 


RIVER & s OUSE 
SKELTON @R/OGE 


FROM 
HARROGATE 
POPPLETON JCN.)| To 
SCARBOROUGH 


NEW LINES 
SHEWN ---- 


YORK 


FROM = 
LONDON “ (3917) “ENGINEERING 











SIGNAL. 


Four-AsPEect 


Fie, 7. Typical 


way. During its construction, running sand 
encountered 4 ft. above the level of the foundations, 
ind this, combined with the heavy traffic on the main 
line, made it necessary to adopt steel plates with steel 
rail struts for * timbering * the bottom sections of the 
The construction was actually effected in 
two stages. To begin with, temporary girders, carried 
on timber cribs, were fixed under the tracks and the 
abutment and half of the invert was built in 
trench underneath. The temporary girders were then 
taken up and refixed for the north abutment, and the 
remaining half of the invert built, the newly constructed 
north abutment forming one support and additional 
timber cribs the other. When the abutments and invert 
were finished. the temporary girders were removed, 
and the encased steel beam slabs, which form the perma- 
nent superstructure, were placed in position. A con- 
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| crete invert was also ne« essary to deal with the running 
sand between the limits of the abutments, and this was 
carried far enough up the approach gradients to clear 
the water level. Automatic pumps have been installed 
to remove the water, as natural drainage is impossible. 

Of the remaining bridges, that at Alne station, illus- 
trated in Fig. 4, is the most interesting. It carries 
a public roadway over the railway on a skew of 45 deg., 
and before the widening, had three arches, one of which 
had to be reconstructed and another added for the 
goods sidings in their remodelled condition. As in the 
case of the other arch bridges, the new arches were 
made of concrete, the remainder of the masonry being 
reinforced concrete. 

Four stations are affected by the widenings: Bening- 
borough, Alne, Raskelf and Otterington. Of these, 
the first and last have been completely reconstructed, 
while the other two have been rebuilt on the down side 
only. Anattempt has been made in designing the new 


railway buildings by using variegated red rustic 
brickwork, with wide mortar joists throughout, and 
this, combined with tiled roofs and wide overhanging 
eaves, gives the stations a pleasing appearance. The 
new platform and landing docks are built in pre-cast 
concrete sections. 

A further improvement on this portion of the line 
is{the installation of colour light signalling between 
Poppleton Junction, York, and Northallerton, a dis- 
tance of 28} miles. This has now been completed, 
except in the neighbourhood of Thirsk. New signal- 
boxes have been built at Beningborough, Alne, Sessay 
Wood and Otterington, and the existing boxes at 
Poppleton Junction, Tollerton, Raskelf, Pilmoor and 

| Northallerton tugh have been retained. Of these, 
| Pilmoor will, however, only be opened for branch 
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traffic or shunting purposes. The boxes at Skelton 
Bridge, Hunting Bridge, Newton, Bishophouse, Sessay. 


| Hutton’s Wood and Northallerton South have been 
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abolished. The forthcoming opening of the new box 
at Thirsk will also enable five existing boxes near that 
station to be closed, and the largest power interlocked 
area in the country, covering 4} route miles, to be 
operated from one position. 

The control of the colour light signals and power- 
operated points is carried out by small thumb switches, 
which are incorporated in an illuminated control panel, 
as shown in Fig. 6, which is the interior of the signal- 
box at Sessay Wood. As will be seen, this is placed 
immediately over the lever frame in the position 
usually occupied by the block instruments. The 
interlocking is all-electric, the functions controlled by 
switches being operated through relays and those by 
mechanical levers through a combined lever lock and 
current closers. The colour light signals, one of which 
is illustrated in Fig. 7, are of the searchlight type, 
and in certain cases display two yellow lights as an 
indication that the next signal must be passed at a 
reduced speed, so that the driver has adequate 
warning to reduce speed in order to pass through a 
junction safely. The shunt signals, as shown in Fig. 8, 
are of the “ position white light’ type. They display 
two horizontal white lights for “ stop” and two white 
off.” The use of red, 
yellow and green is thus confined to running signals. 
Power for operating the signals is obtained from the 
York Corporation at Tollerton, and from the North 
Eastern Electric Supply Company at Thirsk. At these 
two places emergency petrol-driven generators are also 
installed, which come into operation automatically 
and take up the load in 6 seconds should the normal 
supply fail. 











JULY 28, 1933.] 





ENGINEERIN G. 





99 


HIGH-SPEED WIRE-DRAWING MACHINE, 


CONSTRUCTED BY MESSRS. 


W. 


COMPANY, 


AND 


H. A. ROBERTSON 


LIMITED, 


ENGINEERS, BEDFORD. 
































The scheme described in this article was designed 
by Mr. John Miller, M.Inst.C.E., engineer, London 
and North Eastern Railway, North Eastern Area, 
Mr. J. C. Cundall being the resident engineer. The 
signalling was installed by the British Power Railway 


Signal Company, Limited, Central Buildings, London, | 


S.W.1. 


HIGH-SPEED WIRE-DRAWING 
MACHINE. 


THE accompanying illustrations, Fig. 1 to 3, show a 
new design of high-speed fine-wire drawing machine 
which meets trade requirements in a practical way. 
The manufacturers are Messrs. W. H. A. Robertson 
and Company, Limited, Lynton Works, Bedford, and 
the most characteristic of the new features is shown in 
the front view given in Fig. 1. The wire passes over the 
drawing cones and through the dies in a path resembling 
the figure 8. This system, which is patented, renders 
idling cones unnecessary, that is, all the cones are 











The operation of threading-up is, 


| drawing cones. 
in consequence, considerably easier than in machines 
|in which idlers are used and the cone step is twice 


| as wide as that usually provided. The wire is traversed 
| across the cones to prevent it cutting in, and the 
additional surface provided is of great importance in 
| preventing wear. The starting gear being easily 
operated, allows the dies to be quickly threaded up. 
The drawing cones and die gear are shown in detail in 
Fig. 3. There are 12 dies arranged as seen in the 
centre of this view. The die-holders will accommodate 
dies 1 in. in diameter by } in. thick. Each die can be 
adjusted separately in any plane and set exactly at 
right angles to the wire, a feature which reduces the 
wear of the dies, as regards both size and shape of 
hole, to a marked extent. The wire cannot touch 
anything but the die between the cones, which is 
again a valuable feature, a common source of trouble 
in wire drawing being friction, with resultant breakages 
of wire if at all fine. The figure 8 method gives an 
almost balanced pull on the die-box. Vibration is 


Fia. 2. 


thus reduced and the life of the die-traversing mechanism 
increased. 

A small hole will be noticed in front of each die in 
Fig. 3. From this issues a small jet of lubricant 
through which the wire has to pass before reaching 
the die. Any dirt, &c., falls into the trough at the 
bottom of the bracket and cannot find its way into the 
lubricant tank. The used lubricant flows into a 
removable tank under the machine, and is thence 
pumped through two filter screens to a tank which gives 
the requisite head for the jets. The height of the jets 
can be adjusted as desired. The volume of the lubri- 
cant is constant whatever may be the speed of the 
machine. The use of jets for lubrication ensures a 
copious supply, with the result that the dies are kept 
very cool and wire can be drawn at the highest speeds 
for long periods without the risk of overheating. 
The tanks and pump are seen in Fig. 1. The machine 
is capable of drawing ferrous and non-ferrous metals 
| to wire of any size between 30 8.W.G. and 50 S.W.G. 
on spools from 1} in. to 4 in. in diameter of core, and 
| with from 1} in. to 4} in. traverse. Drawing speeds 
at the spool may be as required from 2,000 ft. per 
minute up to 4,000 ft. per minute with a speed of 
| driving pulley of 1,000 r.p.m. By increasing the latter, 
a maximum drawing speed of 5,000 ft. per minute 
may be obtained. The speed of the spool is auto- 
matically and definitely controlled as each layer of 
| wire is added. As the wire itself is not used to operate 
|any gear for changing the spool speed, the degree of 
tension can be set and maintained throughout the whole 
filling of the spool. The automatic gear can be dis- 
connected and the tension adjusted by hand when 
required, a method which is sometimes preferred when 
| dealing with expensive wires. 
| The spooling gear is best seen in Fig. 
| pulley with a narrow belt, automatically kept tight 
by a spring-loaded jockey pulley, enables the adjust- 
| ment of the speed per layer to be varied by infinitely 
small amounts. The spooling speed can be altered 
whilst the machine is running. A scale enables the 
| correct speeds for any particular size of wire to be 
| reset for successive spools, and the starting speed for 
|a@ fresh spool can be exactly reset to an adjustable 
|stop. The lay of the wire on the spool remains constant 
| throughout the spool, irrespective of the number of 
| layers added. The wire is traversed, as it is wound on 
| the spools, by the lever on the left of Fig. 2. This 
| is oscillated, by a connecting rod, from a second lever 
| oscillated by a cam. The cam is rotated, through 
| worm reduction gearing, by the spool driving shaft. 
Both the levers are slotted in the centre, the ends of 
the connecting rod being attached to adjustable blocks in 
| slots. By setting the blocks, the traverse can be varied 
from 4} in. to 1} in. to suit spools of different widths. The 
change can be made whilst the machine is running. 
The traverse of the wire across the face of the drawing 


”» 


A cone 








Ioo 
cones can also be varied whilst the machine is in 
operation. Should the machine be left running acci- 


dentally, the spooling shaft automatically stops at the 
end of the spooling traverse. The automatic traverse 
can be instantly thrown out of action and the spooling 
shaft run at a fixed speed if required. The approxi- 
mate wire speed can be read at a glance whilst the 
machine is running. 

The power required varies from }$ h.p. to 2 h.p., 
depending upon the size of wire. All shafts running at 
over 100 r.p.m. are mounted in ball bearings. The 
drawing cones are supported in rubber-lined housings 
to prevent vibration being transmitted to them, and 
all rotating parts are dynamically balanced within fine 
limits. The drawing cones are of equal dimensions 
and are interchangeable. 


LABOUR NOTES. 


Unemployment: its Realities and Problems is the 
title of an interesting pamphlet issued this week 
by the Engineering and Allied Employers’ National 
Federation. It contains the resulte of investiga- 
tions into the general subject of unemployment and 
the claim that the proposed 40-hour week would cure 
it. The main emphasis is, of course, on engineering 
unemployment, but it is recognised that the engi- 
neering industry depends upon other industries which, 
in turn, depend upon it; therefore, it is assumed, the 
publication is of general interest. To begin with, the 
compiler analyses the scope and causes of post-war 
unemployment. Official statistics prove, it is declared, 
that in spite of heavy unemployment, there are as 
many persons now in work as there were before the 
war. Since then the working population has increased. 
On the other hand, the Dominions and the Colonies 
have placed restrictions on immigration, which have 
meant that our own labour market has become over- 
crowded, while they themselves have remained un- 
developed through lack of population. A removal of 
such restrictions, it is believed, would relieve our own 
unemployment, and its heavy cost to industry, and, 
at the same time, develop overseas markets for the 
benefit of the exporting industries. 


Readers are reminded that unemployment is more 
serious in Germany and the United States than it is 
in this country, and that since 1929 our export trade 
has fallen less rapidly than that of other countries. 
That does not mean, it is pointed out, that we must 
be content, but, on the contrary, that Great Britain 
should set its own house in order so that it can take 
its full share in the coming world recovery and, if 
possible, regain its pre-war position. Unemployment 
up till June, 1933, averaged about 2,500,000, but the 
average for the years before the crisis was roughly 
1,500,000, which assumed to mean that about 
1,000,000 is attributable to the world depression. 


18 


Addressing himself to the domestic problem of 
unemployment, the compiler of the pamphlet points 
out that the engineering and other capital-producing 
industries are the most severely hit and are deserving 
of special consideration, seeing that they are the 
ultimate of the nation’s economic vitality. 
Industry, it is stated, is burdened with heavy pre- 
charges, due largely to the unreasonably high wages 
in sheltered occupations, and the incidence of social 
services, such as Unemployment Insurance—* Insur- 
ance in name, but not in Fact ’’—and Health Insurance 

which act as a tax on employment instead of an 
encouragement to employment. In order to meet the 
fall of prices, and to regain lost foreign markets, ways 
and means should be devised, it is stated, to reduce 
these charges. Some of the direct burden on industry 
of social insurance could be removed, it is suggested, 
by segregating the “ unemployable ” from the insurance 
scheme and making them a national responsibility, 
rather than an industrial one. 


source 


The popular argument that the unemployment 
crisis is a result of mechanisation is refuted. Official 
statistics are quoted to show that during the last 50 
years, mechanisation has actually increased the oppor- 
tunity foremployment. The engineering investigation, 
which relates to the years 1928 and 1933, shows that 
the section of the industry which probably is most 
mechanised—motor-car manufacture—has ‘positively 
increased its employment, whilst that which presents 
probably the smallest scope for mechanisation, 
namely marine engineering, has slumped badly. The 
displacement of male by female labour is also shown to 
be untrue of industry as a whole and the engineering 
industry in particular, although it is not denied in the | 
case of individual branches of industry. But where it | 
has taken place it has been, it is claimed, the means of | 
increasing total employment. 








On the question of the 40-hour week, the pamphlet | 
points out that its advocates want to share the existing | 
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amount of employment, but refuse to share wages. 
As it is impossible to reduce hours and increase employ- 
ment without also increasing costs, the result would 
obviously be to diminish trade and reduce employment. 
Other countries have not honoured the 48-hour agree- 
ment; hence it is difficult to believe they would honour 
the proposed 40-hour agreement. The 40-hour week is 
meant to counteract unemployment due to mechani- 
sation. Mechanisation has not caused general unem- 
ployment, and even if it had, such unemployment would 
have appeared gradually because mechanisation is a 
gradual process. Our unemployment appeared sud- 
denly. The Federation's statistics show that short 
time is already very much in operation and therefore an 
official reduction of hours would do very little to change 
the position. In many cases it would amount to a 
legalisation of the present hours together with an 
incfease of wages. The Federation, it is declared, is 
definitely of the view, after a most critical and exhaustive 
examination of the engineering industry, that a reduction 
of working hours would make no contribution to the 
solution of prevailing unemployment. 





Mention is made, it may be added, of the deleterious 
effect of trade union restrictions on the opportunity to 
afford employment, and it is suggested that co-opera- 
tion between employers and workers in each industry, 
with a view to the removalof such anomalies, would bea 
more fruitful avenue of exploration. 


The Ministry of Labour Gazette states that among 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage un- 
employed was 19-5 at June 26, 1933, as compared 
with 20-5 at May 22, 1933, and 22-2 at June 27, 1932. 
For males alone the percentage at June 26, 1933, was 
22-8, and for females 10-9. At May 22, 1933, the 
corresponding percentages were 23-7 and 12-1. It is| 
estimated that at June 26, 1933, there were approxi- | 
mately 9,792,000 insured persons aged 16—64 in employ- 
ment in Great Britain. This was 135,000 more than 
a month before, and 461,000 more than a year before. 
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At June 26, 1933, there were 1,884,322 persons on | 
the registers of Employment Exchanges in Great | 
Britain who were out of a situation. This was 114,245 | 
less than a month before, and 77,447 less than a year | 
before. The total on June 26, 1933, included 1,577,429 
men, 42,817 boys, 232,686 women, and 31,390 girls. | 
It was made up of 541,215 insured persons with claims | 
for insurance benefit, 1,026,561 applicants for transitional 
payments, 200,965 other insured persons not in recept of | 
benefit or transitional payments, and 115,581 uninsured 
persons. There were registered as unemployed in 
Great Britain 350,523 men, 8,785 boys, 100,119 women, | 
and 4,285 girls, who were on short time or otherwise 
suspended from work on the understanding that they | 
were shortly to return to their former employment. | 
The total of 463,712 was 26,531 less than a month 
before, and 224,666 less than a year before. It included 
407,672 insured persons with claims for insurance 
benefit, 31,997 applicants for transitional payments, and | 
24,043 persons not in receipt of benefit or transitional | 
payments. 





Of persons who normally seek a livelihood by means | 
of jobs of short duration, there were on the registers | 
in Great Britain 88,389 men, 107 boys, 1,574 women, | 
and four girls; these are largely employed in dock and 
harbour service. The total of 90,074 was 3,995 less 
than a month before, and 7,122 less than a year before. 
It included 60,592 insured persons with claims for 
insurance benefit, 28,701 applicants for transitional 
payments, and 781 persons not in receipt of benefit or 
transitional payments. 


The improvement indicated by the figures was most 
marked in mining and quarrying, iron and steel, tin- 
plate, and metal goods manufacture, engineering, 
shipbuilding and ship-repairing, the textile industries, 
cement, brick and tile, glass, furniture, leather goods 
manufacture, the food and drink, paper, printing, and 
distributive industries, and the transport, hotel and 
boarding-house services. On the other hand, there was 
a decline in tailoring, dressmaking, hat and cap manu- 
facture, and in the motor vehicle industry. 


In the industries for which statistics are regularly | 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
June resulted in a decrease of 5,3501. in the weekly | 
full-time wages of 66,500 workpeople, and in an increase 
of 2601. in those of 1,850 workpeople. The work- 
people whose wages were reduced during June included 
coal miners in Warwickshire, iron puddlers and iron 
and steel millmen in the Midlands, chain makers, 
bobbin makers, paper makers in various districts, and 
brush and broom workers. Among those whose wages 
were increased during June were higher-paid steel sheet 
millmen and galvanisers. The changes so far reported 


in the six completed months of 1933 have resulted in 
a net decrease of over 88,0001. per week in the full- 
time wages of about 950,000 workpeople, and in a 
net increase of nearly 17,0001. in those of about 130,000 


workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in June, 
was 42. In addition, nine disputes which began before 
June were still in progress at the beginning of the 
month. The number of workpeople involved in all 
disputes in June (including workpeople thrown out of 
work at the establishments where the disputes occurred, 
though not themselves parties to the disputes) was 
about 18,600, and the aggregate duration of all disputes 
in June was about 98,000 working days. 


At the end of June, 25,136 members of the Boiler- 
makers and Iron and Steel Shipbuilders’ Society were 
“ signing the books” as compared with 25,277 a month 
earlier. During June, the number of members in 
receipt of superannuation benefit decreased from 2,383 
to 2,368, and the number in receipt of sick benefit 
increased from 1,004 to 1,025. The expenses in June, 
which had to bear five weeks’ outlays, amounted to 
3,848/. 12s. 4d.; in May, they were 3,158/. 16s. There 
was a net decrease in the membership of 245. 


During June, the home branch membership of the 
Amalgimated Engineering Union decreased from 
169,743 to 169,064, and the Colonial branch member- 
ship from 22,209 to 22,180. The number of members in 
receipt of sick benefit decreased from 2,902 to 2,701, and 
the number in receipt of superannuation benefit 
increased from 13,411 to 13,443. The number in 
receipt of donation benefit decreased from 6,449 to 
6,431, and the total number of unemployed members 


| from 38,284 to 36,749. 


The “ blanket code which Mr. Roosevelt proposes to 
apply for five months from Tuesday next to all American 
industries which have not mutually agreed upon the 


| terms of codes of fair competition, contains provisions 


whose effects employers in other parts of the world 
will await with interest. Here are a few of the obliga- 
tions which American employers are being invited to 
take :—({1) Not to employ any factory worker or 
artisan more than a maximum of 35 hours a week or 
of eight hours a day. Employees are, however, given 
the right to work a maximum week of 40 hours for any 
six weeks within the period of the agreement. (2) Not 
to work any accounting, clerical, delivery, or sales 
employees for more than 40 hours in any one week, 
and not to reduce hours of business below 52 a week 
unless a shorter working period was in operation before 
July 1. (3) Not to employ any person under the age 
of 16. (4) To pay factory workers and artisans not 
less than 40 cents [ls. 8d.] an hour unless the rate 
existing on July 15 was lower, in which case the latter 
rate may be adhered to, provided it is not less than 
30 cents [1s. 3d.]. (5) To pay all other workers a mini- 
mum weekly wage varying from 15 dols. [over 3/. at par] 
in cities of 500,000 population, or more, to 12 dols. in 
towns with a population of less than 2,500. (6) Not to 
reduce rates of pay at present in excess of these minima, 
even though hours of work may be reduced by the 
operation of the agreement. (7) Not to increase the 
price of any merchandise beyond that ruling on July 1 
except to the extent of actual increases in production 
costs. In calculating such increases full weight must 


| be given to probable increases in the volume of sales. 


American Trade Unionism is not unnaturally pleased, 
if not with the terms of the “ blanket code,” at any 
rate with the freedom to organise which the National 
Industrial Recovery Act gives workers. A writer in the 
Monthly Journal of the International Association of 
Machinists says :—‘* The workers of the United States, 
no matter where employed, now have the unqualified 
right to organise or become members of trade unions 
without fear of losing their jobs or denial of employ- 
ment on these grounds. If the wage earners now fail 
to take full advantage of their opportunities to increase 
wages, shorten hours and improve conditions of employ- 
ment, there is little hope that they will ever do so.” 
The American Federation of Labour and its affiliated 
organisations (including the International Association 
of Machinists) have already launched nation-wide 
organisation campaigns. 

An editorial note in the Journal is to much the same 
effect. ‘‘ Under the provisions of the Recovery Act,” 
the writer says, “ the workers will, for the first time 
in history, have the opportunity to divest themselves 
of the shackles which have hampered their freedom of 
action, and be permitted to join hands in a common 
cause in order that they may not only have the oppor- 
tunity for employment, but that they may participate 
in regulating the number of hours, the conditions under 
which they shall work and the wages they shall 
receive.” 
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NOTES ON NEW BOOKS. 


Basic German for Science Students, by M. L. Barker, 
(Cambridge: W. Heffner and Sons, Limited; price 
6s. net), is intended to impart a sufficient knowledge of 
the German language to enable the science student to 

ther “the gist of the German passage set in his 

inal B.Sc. paper” and “to understand German 
articles in books and periodicals dealing with his 
special subject or research work.’ The grammatical 
part of the book covers only 22 pages, and is followed 
by rather more than 100 pages consisting of passages 
from German works on chemistry, botany, physics, 
mathematics, &c., with their translations, the scientific 
passages being preceded by some of a more general 
character and predominantly of an historic nature. 
In view of the importance of a knowledge of German 
to students of any science, and the comparative neglect 
of the subject in English schools, there should be a 
very large clientele for any book of this class, and it 
may be at once welcomed as a useful contribution in 
an important field. It is difficult not to feel, however, 
that Dr. 
drastic. 
first few verses of the Book of Genesis are taken for the 
illustrative examples of German construction. These 
verses are written in simple, terse German, employing 
short sentences and a word order not differing greatly 
from the corresponding English. Although they cer- 
tainly form an admirable exercise for a beginner, the 
step from them to the scientific passages seems very 
great for a student to make, assisted only by 22 pages 
of grammar, although this grammatical section is 
certainly excellent as far as it goes. The scientific 


es are fully annotated and the meaning of | 
all new words explained, but it is difficult to think | 


that these passages can contain more than a tithe 
of the difficulties of construction which the student 
will meet in his later scientific reading. That these 
translated passages will be of great service to a 
student there can be no question, and they may 
be unreservedly recommended, but we cannot but 
feel that considerably more grammatical instruction 
than Dr. Barker gives is necessary if progress is to be 
made. Against this may be quoted the statement 
that the “ book is the outcome of the author’s practical 
experience in teaching University students to acquire 
a ‘reading-knowledge’ of German.” The book is 
completed by a vocabulary of the words used, the 
examples from the first thousand basic words being 
printed in heavier type. These basic words the student 
is advised to learn. A minor point arises in this 
connection from the author's choice of verses from the 
Book of Genesis for his introductory part. This 
necessarily introduces the use of the familiar verbal 
form, which the student is hardly likely to meet in his 
scientific reading. 





The utility of that excellent compendium, T'echnical 
Data on Fuel, is attested by the fact that a third 
edition has been already called for. Advantage of 
this has been taken by increasing the matter con- 
siderably, the number of pages being now some 25 per | 


Barker’s simplification is altogether too | 
In the grammatical part of the book, the) 


| 
| by Japanese scientists, in French, and in German. 
| They dealt with wear, brittleness, internal stresses, 
working results and welding, and are all most interest- 
‘ing. They have been printed in book form, entitled | 
| 2e Journée Internationale du Rail, and issued by the 
| Swiss Association above named. Two papers, one 
by Japanese engineers, on “* The Defectoscope: a New 
| Magnetic Rail Inspection Car,” and one by a United 
| States engineer, on the “Sperry Detector Car,” give | 
illustrated descriptions of these cars and of their 
working. Both cars meet admirably the purpose for 
| which they were designed, namely, the detection of 
| defective rails in a track, but neither, to our mind, 
|ought to be needed. Steel works of any standing 
never attempt to deliver, and inspectors never pass, 
rails having the numerous defects depicted in certain 
literature pointing out the successful operation of a 
detector car. A rail having such defects, if manufac- 
tured and passed in a lot by some unforeseen circum- 
| stance, would break of itself simply by being thrown 
| from the wagon on the ground near the point at which 
| it was to be laid in the track. On the occasion of the 


| Zurich meeting, a visit was paid to the experimental 
lines of the Gothard Railway. The Third Inter- 
national Rail Session is to take place in the autumn of 
1934, in Budapest. 





The period of time known as a week is an anachron- | 
ism in relation to our solar calendar, having no reference 
to the celestial movements. Although the week has been 
in use in all Eastern Countries since time immemorial, 
it was not recognised in the Greek calendar and only 
adopted in Rome towards the end of the fourth century. 
| The Calendar and Its Reform, by F. A. Black, F.R.S.E., 
(London: Gall and Inglis, price 2s. 6d.), gives an 
interesting account of the historical development of 
the calendar, and discusses various reforms, in which, 
it is desired to collect together the fractions of a day 
which result from the discrepancies which arise between 
the Solar and Gregorian calendar years, and to utilise 
these fractions periodically when they amount approxi- 
mately to one day. The author indicates how the civil 
calendars of all the European States and the other 
English speaking nations is based primarily on the 
calendar of the Romans which was of surprising 
accuracy. The duration of the solar year is accepted 
as the time occupied by the sun during its passage from 
the verna] equinox, until its return to the same point 
again. an interval which has now been established as 
365 days, 5 hours, 48 minutes, 46 seconds. Julius 
Cesar fixed the mean length of the year at 365 days, 
6 hours, with one leap year of 366 days occurring regu- 
larly every fourth year, hence exceeding the solar 
| year to the extent of one day in 128 years. In 1582 a.p., 
|@ serious attempt was made to rectify the gradually 
| increasing error caused by the excess of the Cesar year 
| over the solar year. Pope Gregory XIII (1502-1585), 
and a number of advisers, undertook the task, and after 
|extended deliberations a Papal Decree was issued 
| directing that October 5, 1582, should be called and 
| considered as the 15th of that month, and that there- 
| after, the century years should be common years of 
365 days, unless exactly divisible by 400. By this 








cent. greater than in the second edition, a careful revision | means, the error in relation to the solar year was 
being undertaken at the same time. Leading charac- | modified to 26 seconds which means an error of one 
teristics of the book are its conciseness, no irrelevant day in 3,323 years. In spite of the inherent merit 
discussions occurring, and the catholic nature of its| of the Gregorian system, the change of calendar was 
sources. For example, free use is made of the results of | not legalised in England until the passing of the “ Calen- 
research in Germany, the United States and elsewhere. | dar New Style Act,” of 1750, in which it was declared 
In dealing with gas flow, full particulars of the | that “ the natural day next immediately following the 
standard V.D.I. orifices and nozzles are now included. | second day September, 1752, should be called and 
It may be observed that the title of the work is perhaps | accounted to be the fourteenth day of September, 
a little unfortunate, as to many engineers the term | omitting the eleven intermediate nominal days of the | 
‘fuel’ connotes merely coal, coke, &c., and, perhaps | normal calendar.” It is evident that any reform of the 
heavy oil. The scope is, however, very much wider, | present calendar is a difficult problem, and any change 
the lighter oils, spirits, and all the varieties of com-| could only be contemplated with the general, public, 
bustible gases being dealt with, as well as such allied | ecclesiastical and international agreement, as our 
subjects as the properties of insulating materials, the | present established working calendar has become so 
behaviour of metals at different temperatures, and | closely interwoven into our business life and methods. 
the thermodynamic aspects of fuels using the term | Mr. Black propounds an interesting method of reckon- 
in its widest application. The condensation of the | ing dates, a scheme which is in advance of those recently 
book is aided by numerous charts and nomograms, | advocated in that it does not interfere with the weekly 
and its bulk is not rendered excessive by the plan | rest day principle of religious communities. 
retained of printing only upon one side of the page, a| 
work of this kind being very suitable for notes of per- The effect of the world industrial depression, as 
sonal observations which may be recorded on the blank | | jy og: i iii af eames 
pages. The editor is, as with the previous issues, | exhibited in trade returns, statistics of unemp oy ment, 
Mr. H. M. Spi M.A. BSc. F.LC i th b. | and the balance sheets of individual undertakings, is 
a a oe Sree ene. ene Ole See onstantly being brought to the attention of all those 
lishers The British National Committee, World Power — y 8 & > : 
Conference, 63, Lincoln’s Inn Fields, London, W.C.2. | who take the trouble to pay the Press the tribute of 
The price is 12s. 6d. net. | Something more than a passing glance. As far as this 
price is 12s neé | 
| country is concerned it is also a matter of no great 
| difficulty to appreciate the repercussion of this con- 
The forty-fourth session of the Swiss Association for | dition on the individual, for documents and personal 
Testing Materials, which was held in Zurich from | experiences are available in distressing quantities to 
June 16 to 19, 1932, was made the opportunity for | everyone, and show how hard is the struggle in many 
holding at the same time the Second International Rail | households to obtain nourishment in sufficient quantity, 
Session. For the latter there gathered together a| and to prevent the dispersal of cherished possessions. 
large number of metallurgists and engineers from 14| As, however, such a state of affairs tends to lead to 
Continental countries, and one from the United States. | national introspection, Mr. H. Hessell Tiltman has 
The papers read and discussed numbered 34, in English | done well in Slump, published by Jarrolds, price 12s. 6d. 














net, to present, as the result of personal experiences, a 
picture of the plight of at least some of our neighbours, 
and to show that hard as things are with us, they are at 
least as hard, if not worse, elsewhere. If the fact that 
such suffering is almost universal is cold comfort, 
it should at least encourage those whose business it is 
to improve matters to use every effort towards that 
end, and to determine that those efforts should not be 
neutralised by extraneous considerations. In the course 
of his travels, Mr. Tiltman visited Germany, Denmark, 


| Czechoslovakia, Austria, Switzerland, France, Belgium, 


and Holland, but nearly a quarter of the book is, per- 
haps, naturally, devoted to the position in the first of 
these countries. The information given is by no means 
mainly statistical, but is based on interviews with 
individuals who, whether in work or unemployment, 
are existing in conditions which border both on dis- 
comfort and starvation. These interviews were not 
obtained solely with manual workers, but with 
draughtsmen, accountants and others on whom, as is 
sometimes forgotten by us, the slump for one reason or 
another is pressing with peculiar severity. What is 
said is sufficient to explain the flowering of Hitlerism 
which has since taken place, and to help the reader 
to sympathise with those who see in that movement 
the beginnings of a brighter regime and a prophet in 
its chief protagonist. We cannot recommend the book 
as cheerful reading, but it is worth study, as it is based 
on accurate information carefully collected and attrac- 
tively set out. It would have been improved perhaps 
had certain of the data been set out in tabular form or 
by means of curves, as this would have made com- 
parisons between conditions in the various countries 
easier, and need not have detracted from its value as a 
human document. 


Even professional physicists must find it difficult to 
keep their information up to date in view of the 
frequency with which new and unexpected phenomena 
are now being reported. To meet their needs, Messrs. 
Hermann et Cie., of 6, Rue de la Sorbonne, Paris, are 
publishing a remarkable series of essays, priced at from 
6 fr. to 10 fr. each, in which leading French scientists 
describe and explain recent revolutionary achieve- 
ments both in the laboratory and in the study. The 
Exposés de Physique Theorique have Professor L, de 
Broglie as their editor, while Professor L. Brillouin edits 
those dealing with the theory of quanta, and Professor 
Victor Henri acts in the same capacity for the series 
devoted to molecular physics. The philosophic import 
of the new discoveries is discussed by M. Jean Perrin 
in an essay on La recherche Scientifique and by Professor 
Hans Reichenbach, of Berlin, in La philosophie Scien- 
tifique. This latter paper has been translated from 
the German original by General E. Vouillemin. Full 
lists of these highly valuable series of monographs can 
be obtained from the publishers, whose address is given 
above. 


The man who takes upon himself the task of com- 
piling a technical dictionary in two or more languages 
is certainly brave ; his task nowadays is almost a hope- 
less one. Fifty or sixty years ago, when iron metallurgy 
was limited to the blast-furnace and puddling furnace, 
when the only prime mover was the reciprocating 
steam-engine, when there were none of the present-day 
machine tools so intricate and so perfect that one almost 
expects them to be capable of speaking, and when, again, 
electricity hardly went beyond the school Wimshurst 
machine, a technical dictionary could be compiled at 
leisure and would last a long time. Matters are now 
entirely different ; all trades, even trade sub-divisions 
and activities, have to be dealt with in separate volumes 
of goodly size, volumes of which the period of usefulness, 
owing to constant progress, is not a long one by any 
means. Marlborough’s Technical Words and Phrases, 
English-German and German-English, third edition, by 
E. M. Rolffs, Bonn, is, in a measure, an addition to the 
ordinary so-called pocket-dictionary, and, as such, will 
prove of some use ; but it is, of necessity, incomplete, 
and we say this without wishing in the least to disparage 
the efforts of its author. For instance, the word 
‘* milling’ has a very wide application, and would 
require more space than could be given to it ; the same 
may be said of “ grinding,” and of other words both in 
English and in German. The book is of octavo size, 
most clearly printed, of 186 pages, and is issued, 
bound in cloth at 7s. 6d. net, by Messrs. E. Marlborough 
and Company, Limited, 51 and 52, Old Bailey, London, 
E.C.4. 





IRoN AND STEEL Propuction.—At the end of June 
there were 72 blast furnaces in blast, this figure showing no 
change as compared with the end of May. The produc- 


tion of pig-iron in June amounted to 345,600 tons, 
including 87,800 tons of hematite, 158,000 tons of basic, 
82,800 tons of foundry, and 6,700 tons of forge pig-iron. 


The output of steel ingots and castings in June, although 
affected by the Whitsuntide holidays, amounted to 
568,000 tons, compared with 459,300 tons in June, 1932. 
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TWO -WHEELED PORTABLE 
ELECTRIC WELDING PLANT. 


THe remarkable developments in electric welding 
which have taken place in recent years have modified 
practice both in the shops and in the field, and have 
led to the introduction of self-contained welding sets 
of many types. The portable machine for outdoor 
use has, as a rule, been made of the four-wheel pattern 
Frequently the design of these machines is such that 
they are not suitable for travelling on public roads at 
anything more than a very moderate speed, and it is 
not unusual to find them transported to outdoor 
jobs on the platform of a motor lorry. The new two- 
wheeled set, constructed by Messrs. Parsons Oil Engine 
Company, Limited, of Southampton, in conjunction 
with Messrs. Metropolitan-Vickers Electrical Company, 
Limited, of Manchester, and shown in the accom- 
panying illustration, should be of particular interest | 
to many users from this point of view. It is mounted 
on a built-up welded channel steel frame which is 
carried on pneumatic-tyred sprung wheels so that it 
can be coupled behind a fast motor lorry and trans 
ported to any job both expeditiously and cheaply. 
Brake connection gear is fitted to comply with road | 
regulations, while a brake lever and holding rack to 
prevent movement when at work are wo hy 
Four corner jack legs permit the plant to stand alone 
when uncoupled from the towing vehicle, while it is | 
balanced on its two wheels that it can be} 
manceuvred by hand. 

The engine is of Messrs. Parsons standard industrial 
type, either a petrol or paraffin engine being fitted. | 
It is of the robust type demanded by this class of 
service. It is entirely enclosed and arranged with | 
large inspection doors. The crankshaft is carried in | 
three capped bearings, and the engine is provided with | 
a built-in governor. A pressed-steel cover protects | 
the sparking plug and cylinder tops from the weather, 
although in this particular application such protection 
is largely provided by the roof which covers the whole | 
plant. The water circulation plant is an integral part | 
of the engine, and a radiator is mounted at one end of | 
the base-plate as shown. The fan is mounted directly | 
on the end of the crankshaft, so that there is no possi- 
bility of trouble due to a slipping fan belt. 

The welding generator has an output of 300 amperes | 
at 80/25 volts, and is of the self-stabilising metallic | 
electrode arc-welding type ; it runs at 1,440 r.p.m. An} 
exciter, mounted on the end bracket of the generator, | 
supplies the excitation for the generator, and also 
power for driving a portable grinder. The generator 
control is mounted above the main frame, so that the 
is self-contained. It consists of a series diverter | 
current regulator with a graduated dial plate, giving | 
variations in current up to the maximum output of the 
set. A small field rheostat is also provided for giving | 
variations between the steps on the current regulator. 
[wo outgoing arc-welding terminals are provided. 
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CHEMICAL ENGINEERING ASA BASIC | 
FACTOR IN MODERN INDUSTRY. 
By E. D.Se. 

THE past twenty years or so have been remarkable 
for the rise of important new industries and the rapid 
multiplication of new manufacturing processes. Most 
of these developments have been the direct result of | 
the industrial application of new scientific knowledge, 
particularly in the domains of chemistry and physics. 
Apart from the spectacular growth of the industries 
concerned with the manufacture of motor cars, aircraft, 
wireless apparatus, photographic films and artificial silk, 
successful processes have been developed for the com- 
mercial production of synthetic ammonia, of nitrates 
from the atmosphere, of numerous organic solvents 
from simple carbon compounds, of synthetic plastics, 
of paints, lacquers, dyestuffs, foodstuffs, rubber goods, 
fine chemicals, drugs, &c. When any new 
comes to tried out under industrial conditions, 
numerous manufacturing difficulties arise which must 
overcome before the can be operated 
efficiently and profitably. This calls for a systematic 
investigation of the different factors concerned, using 
well-established scientific methods. The development 
of the science of chemical engineering is the direct 
outcome of the widespread use of such methods in the 
investigation of the peculiar problems that arise in many 
manufacturing industries. 

The task confronting a manufacturer has always 
been, and, presumably, will always be, the conversion | 
of a given raw material into something of greater value 
to the community. There are two ways in which this 
can be done: The raw material may be treated mech- 
anically so as to alter its shape or texture, or it may 
be treated chemically and so become transformed into 
an entirely different substance. Familiar instances of 
the former method are provided by the ancient trades 
of the carpenter, the smith and the weaver, and by the 
great engineering and manufacturing industries which 
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have grown out of them. 
operations involved are essentially mechanical, the 
material itself remaining chemically unchanged. Manu- 
facturing processes, however, in which the raw material 
undergoes a chemical transformation or a change of 
physical state belong to an entirely different category. 
The art of the brewer, the charcoal burner, the smelter, 
the soap maker or the cook depends not so much upon 
the possession of a certain manual dexterity as upon 
being intellectually able to make practical use of a fund 
of empirical knowledge concerning the chemical and 
physical behaviour of certain materials. 

In any chemical process, a given raw material is 
subjected to a succession of carefully controlled chemical 


lor physical operations, by which it is decom posed and 


transformed into an entirely different product. These 
operations depend for their success upon a nice adjust- 
ment of the conditions under which they are carried 
out ; for example, the composition and temperature of 
the reaction mass. Many chemical processes are very 
sensitive to their chemical and physical environment, 


| so that a slight change in the operating conditions may 


profoundly modify the character and yield of the pro- 
duct. This characteristic is at once the delight and the 
despair of the chemist, for, while it provides him with 
a wider range of products, it also increases greatly the 
difficulty of obtaining a high yield of the particular 
product he desires. It is frequently possible with a 
chemical process to obtain a particular product from 


any one of a number of widely different raw materials ; | 


thus, alcohol can be manufactured by chemical means 


|from potatoes, or sawdust, from the waste sulphite 


liquor of a wood pulp works or from gases such as 
With a chemical process, 
material a wide range of very different products; by 
the destructive distillation of wood or coal, it is possible 
to obtain coke and pitch and various oils, spirits and 
gases. A chemical process, therefore, may increase the 
potential wealth of the community in two directions, 
for it makes available an increasing number of hitherto 
unrealised raw materials and also provides entirely new 
products which may greatly extend the scope of exist- 
ing industries or lead to the formation of new ones. 

It is clearly a matter of primary importance to a 
manufacturing community such ours that the 
results of scientific research should be applied to indus- 
try in the most effective manner and with as little delay 
Modern industry must be armed with 
science cap-a-pied if it is to survive, let alone prosper. 
Its ideas and its methods must be soundly conceived ; 
they must also be executed with the highest degree of 
efficiency. In this connection, it must be remembered 
that the problems of execution are frequently more 
baffling than those of conception, for they involve more 
variables and are subject to more rigid restrictions. 
The difficulties which have to be overcome in the works 
are totally unlike those which confront a worker in a 
laboratory. In the laboratory, the reaction is investi- 
gated under conditions which eliminate as far as possible 
all secondary factors. Thus, the chemist works with 
small quantities of the purest materials he can get in 
vessels which as far as possible are inert and, prefer- 
ably, transparent. Every facility provided for 
controlling as accurately as possible the temperature, 
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pressure and composition of the system. The success 
with which the process has been controlled is judged 
by two criteria: the quality of the product and the 
actual yield, considered as a percentage of the ideal 
yield. 

When the process is transferred from the laboratory 
to the works, the operating conditions are profoundly 
altered ; the ideal conditions of the laboratory are no 
longer attainable. The process is still essentially an 
affair of molecules or ions and, therefore, is subject to 
the laws and conditions which are found to obtain in 
the laboratory. But now it must also satisfy the 
conditions which are imposed upon it by the engineer- 
ing and economic requirements of a commercial process. 
The raw materials are generally impure and may have 
to be specially treated before they can be used in the 
reaction. Alternatively, they may become contami- 
nated by the accumulation of impurities derived from 
the materials of which the plant is made. The presence 
of quite small traces of impurities may seriously modify 
the course of the reaction or impair the quality of the 
product. The scale of operation is such that special 
storage facilities must be provided for the reaction 
materials, and, since it is impossible to handle such 
large quanfgities, all materials must be transported 
mechanically by conveyors or pipes. Storage bins and 
tanks, as well as pipes and other transport equipment, 
must be made of materials, carefully chosen to avoid 
undue contamination of the product. The reaction 
vessels must be made of commercially available mate- 
rials and must be strong enough to withstand the 
pressure that may be generated during the reaction. 
They must also be reasonably resistant to the chemical 
attack of the contents. It is frequently a matter of 
the greatest difficulty to find a constructional material 
which fulfils these requirements and yet is not too 
expensive. 

The rate at which the reaction proceeds, as, indeed 
the actual course taken by the reaction, depends upon 
the conditions of temperature, pressure and composition 
that can be maintained at every point of the reaction 
mass. If heat is to be introduced or removed, the re- 
action vessel must be designed so that every part of the 
reaction mass is readily accessible to the heating or 
cooling surface; this raises the whole question of the 
transmission of heat to or from such large masses of 
materials. Where fluids are concerned, this is inti- 
mately bound up with the flow of the fluid through the 
reaction vessel. The design of such a vessel, therefore, 
calls for a knowledge of the principles of heat transmis- 
sion and fluid flow. The problem is greatly com- 
plicated by the wide variety of fluids which have to be 
handled and by the general lack of information con- 
cerning their properties. When the process is complete, 
the product has to be separated and finished and stored 
under suitable conditions, or packed and dispatched 
to the customer. Thus, the original chemical reaction, 
when transferred to the works, has to run the gauntlet 
of the extraordinary conditions imposed upon it by the 
peculiar requirements of large-scale operation with 
impure materials in relatively unresistant vessels. 

Even if the yield is satisfactory and the product is of 
the required quality, the process will be a failure if it is 
not profitable. In designing and arranging the com- 
plete plant, therefore, everything must be done to make 
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the cost of production as low as possible, consistent with 
the required rate of output and quality of the product. 
In other words, the process must not only be efficient 
—many an efficient process has had to be scrapped !— 
it must also, in the last analysis, be financially profit- 
able. The overall efficiency with which a complicated 
manufacturing process is carried out depends upon the 
efficiency with which the separate parts of the process 
are operated. Any attempt that is made to discover 
the factors upon which the overall efficiency depend 
must begin by analysing the complete process into the 
different unit operations of which it is made up. Ina 
mechanical process, these operations—e.g., cutting, 
rolling, bending, drilling, drawing, weaving, &c.,— 
are relatively simple. Their operation is well under- 
stood and the principles underlying the design of the 
necessary machinery have been thoroughly worked out. 
The unit operation of which a chemical process is made 
up are more complex and, from the designer’s stand- 
point, are much more elusive. The design of each 
individual plant unit depends not only upon the 
character of the operation that is to be carried out 
with it, whether, for example, a particular material 
is to be filtered, evaporated, dried or disintegrated, 
but it also depends upon the chemical and physical 
nature of the reaction material, whether it be viscous 
or mobile, heat-sensitive or -resistant, brittle or tough, 
soluble or insoluble, volatile or phlegmatic, corrosive or 
non-corrosive. Owing to the existence of so many 
variables, the plant units that are designed even for the 
same unit operation vary widely, both in design and 
method of operation. Filtration, for example, may be 
carried out with a filter press, either of the recessed 
plate or of the plate and frame type, with a streamline 
filter or a leaf filter or with a continuous rotary filter, 
to say nothing of box filters, sand filters, centrifugals 
and thickeners. The design of plant for other unit 
operations exhibits just as wide a variety. In the 
circumstances, it is practically impossible to standardise 
the design of chemical plant; practically every plant 
unit of any importance has to be designed from first 
principles. The difficulty of the task is often accentu- 
ated by the almost complete absence of the necessary 
design data. 

We have seen that any industrial process in which a 
material is subjected to a physical or chemical change 
properly belongs to the domain of chemical engineering. 
This includes not only the design and operation of the 
necessary reaction vessels, but also the choice, arrange- 
ment and operation of the auxiliary plant, by means 
of which the raw materials and products are stored, 
measured and transported. When we consider the 
wide variety of raw materials, intermediates and pro- 
ducts, and the numerous processes to which they may 
be subjected, the domain of chemical engineering 
appears to be all-embracing and almost without limit. 


Beneath this variety of material and multiplicity of 
processes, however, there is an underlying simplicity. | 


If we ignore the complete chemical processes themselves 
and concentrate our attention upon the unit operations 
of which they are made up, we have something which 
is fundamental to all these “chemical” types of 
industry. By studying these unit operations inten- 
sively from the standpoint of the design and operation 
of the corresponding unit plants, we obtain an intimate 
knowledge of the anatomy and articulation of the 
complete process. These operations provide the 
industrial counterpart of the chemist’s skilful play in 
the laboratory with test-tubes, beakers, flasks, filters, 
condensers, &c. 

The more important unit operations into which 
chemical processes can be analysed are: (a) Physical 
operations such as crushing and grinding, dissolving, 
filtering and settling, evaporating, drying, distilling, 
crystallising, &c., and (b) chemical operations such as 
oxidation, combustion, &c.; reduction, hydrogena- 
tion ; nitration, chlorination, &c. ; electrolysis ; double 
decomposition; catalysis; pyrolysis, &c. We may 
regard these operations as constituting the warp 
threads, so to speak, of the chemical engineering fabric. 
When we analyse the design of the plant required to 
carry out one of these operations, we find that it depends 
upon a knowledge of the physics of fluid flow, of heat 
transmission and mass transfer, as well as of the chemis- 
try of heterogeneous equilibria, mass action, surface 
energy (colloidal behaviour), electro-chemistry, &c. 
A sound knowledge is also necessary of the mechanical 
and chemical properties of the available constructional 
materials, of the engineering methods employed in the 
construction and erection of the plant and supporting 
structures, and of the general principles of plant 
arrangement and control. Further, it is necessary to 
be familiar with the economic principles that are 
involved in the financing of industry, in the costing of 
the production processes, in the sale of the products 
and in the allocation of the resulting revenue. We 
may regard all these different requirements as con- 
stituting the weft threads of the chemical engineering 
fabric. 

It will be seen, therefore, that, reduced to its simplest 
terms, chemical engineering is essentially a synthesis of 


chemistry, engineering and economics. It seeks to 
make a scientific study of all the factors, whether 
chemical, engineering or economic, which play a part 
in determining the efficiency of any manufacturing 
process in which a raw material is subjected to a 
chemical transformation or a physical change of state. 
By concentrating its attention, in the first instance, 
upon the efficiency with which the individual unit 
operations are carried out, it seeks to construct a pro- 
cess which will be efficient at every point and will, 
therefore, possess the highest possible overall efficiency. 
This, clearly, is a matter of the utmost importance to 
the community, particularly when we consider that 
industry is becoming increasingly dependent upon | 
chemical processes and their products. It will be seen | 
that the application of chemical engineering principles | 
and methods is not confined to those industries which | 
are commonly known as chemical industries. Many of | 
the unit operations with which the chemical engineer is | 
concerned enter at some point into the processes that | 
are employed in such industries as mining, smelting, 
power generation, petroleum refining, lumbering, food | 
manufacture, brewing, the dairy industry, agriculture, | 
the manufacture of textiles, aircraft, pottery and rubber 
goods, and the purification and control of public water 
supplies. 

Chemical engineering is derived, in the first instance, 
from chemistry and engineering. It seeks to combine 
the analytical insight of the one with the practical out- 
look of the other. The problems with which it is 
peculiarly concerned belong entirely neither to chemis- 
try nor to engineering, but arise from the interaction 
of the two in the large-scale operation of the chemical 
process. The engineer's raw materials are coal and 
water, his constructional materials steel and concrete. 
To the chemical engineer, anything and everything may 
be considered to be potentially a raw material; as for 
constructional materials, metallic and non-metallic, 
their name already is legion. Similarly, the chemist, 
working in the laboratory, is concerned primarily with 
the behaviour of molecules and ions under carefully- 
defined conditions. The reaction is the thing, and, 
quite correctly, everything else is subordinated to it. 
But the chemical engineer has to repeat the experiment 
in large, opaque vessels of stec] or aluminium or stone- 
ware; he must work vicariously; everything has to 
be paid for, including the disposal of the product, and, 
when all the costs, both direct and indirect, have been 
met, the process must show a profit. Many of the 
problems with which the chemical engineer is con- 
fronted are peculiar; some arise from the difficulty of 
finding suitable constructional materials which will 
resist sufficiently the chemical action of the reaction 
mass and at the same time be strong enough to with- 
stand the stresses imposed upon them ; others are due 
to the peculiarly sensitive character of many of the 
reactions to the conditions under which they are carried 
out, and to the necessity for controlling these condi- 
| tions—e.g., temperature, pressure and composition 
|at every point of the reaction mass. 
| A great deal of research work is being carried out, 
| 








at present, with the object of developing new con- 
structional materials. Important results are being 
obtained with corrosion-resisting and heat-resisting 
steels, particularly in the construction of special vessels 
| for the high-pressure and temperature reactions used 
| in hydrogenation, oil cracking and ammonia synthesis. 
| Other investigations have for their object a study of 
| the flow of different fluids and of pastes and slurries, 
| with a view to determining their behaviour when 
flowing through a reaction vessel. This behaviour is 
| closely related to the exchange of heat between such 
fluids or semi-fluids, and suitably disposed heating or 
cooling surfaces in their proximity. Equally important 
research is being directed to the elucidation of the 
precise mechanism by which such physical changes as 
evaporation, drying, filtration, and distillation are carried 
| out, so that the design and dimensions of the corre- 
| sponding plant unit may be related more precisely to 
| its capacity. All this work and much more is necessary 
to provide the data without which much of the work 
| of the chemical engineer is necessarily a kind of inspired 
jempiricism. Already it is possible to design some 
| types of plant on rational and scientific lines. By this 
} means, the chemical engineer has definitely increased 
| the efficiency with which individual operations can be 
| carried out. Outstanding examples of such improve- 

| ments in design are provided by the pipe still and the 
|high-vacuum distillation units that are used in the 
petroleum refining industry; the forced circulation 

| evaporator, in which remarkably high heat transmission | 
coefficients are obtained by forcing the liquor at high | 
velocity over the heating surface ; and the new inter- | 
nally-fed rotary filter, in which the tendency of an 

irregularly-sized slurry to segregate is utilised to 

improve both the efficiency and rate of filtration. 

These are typical of a large number of developments 

that are resulting from an intelligent understanding and 

application of the scientific principles underlying the | 
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different unit operations. | 
The training of scientific men for industry is a matter 


of the greatest importance to the community. It is 
difficult for a man to get a university training in this 
country that will equip him for the profession of 
chemical engineering. He can get a training in pure 
science and learn how various substances behave under 
ideal conditions. But he must find out for himself 
how to translate the ideal into the real, when he has 
exchanged the laboratory for the factory. This is a 
fundamental mistake. The universities were estab- 
lished in the first instance for the purpose of training 
students for the professions—law, medicine and the 
Church. The training they provided was definitely 
vocational, combining theory with application. The 
tendency in some universities to-day to look askance 
at vocational courses is, therefore, entirely without 
justification. Chemical engineering, as I see it, is not 
simply a particular form of applied science ; it is an 
attitude towards manufacturing industry which, being 
based upon a systematic knowledge of the fundamental 
realities of which industry is the expression, sees it 
clearly because it sees it whole. Industry in a scientific 
world needs scientifically-trained men to plan and 
control its various processes. It needs such men, also, 
to direct its policy and development with a sensitive 
finger upon the pulse of scientific progress. To these 
men will fall the task of directing industry and society 
through the economic and social changes which, even 
now, are resulting from the widespread impact of science 
upon our industrial and social system. 

The training of these men is essentially a task for the 
universities. It must be based upon a systematic 
treatment of the fundamental sciences and of the way 
in which they can be applied constructively to the 
solution of industrial problems. It must be infused 
with the spirit of. research and progress. It must 
enable the student to cultivate a frank outlook and an 
unbiassed judgment. It should arouse in him a sense 
of enterprise and vocation. The present method of 
training chemical engineers which obtains in the 
University of London is to supplement an Honours 
Degree course in chemistry or engineering by a post- 
graduate course in chemical engineering. This post- 
graduate course consists of a systematic training in the 
principles and practice of such subjects as the flow of 
fluids, the transmission of heat, the mechanical and 
chemical properties of different materials of construc- 
tion, the principles of mechanical engineering, the pro- 
duction and distribution of energy in a works, and the 
design and operation of the different unit types of 
chemical plant. The theoretical treatment is supple- 
mented by good problems classes and reinforced by 
practical courses in the machine shop, drawing office 
and industrial laboratory. During his training, the 
student pays frequent visits to selected works to study 
plant design and operation on the spot, and is encour- 
aged to obtain vacation employment in a works. Thus, 
he acquires a first-hand knowledge of works’ organisa- 
tion and atmosphere. The complete course provides 
him with a well-founded, systematic training, both in 
the theory and practice of his profession. 


Tue Drayton THERMOSTATIC REGULATOR.—A recent 
development in the manufacturing range of Messrs. The 
Drayton Regulator and Instrument Company, Limited, 
| West Drayton, Middlesex, is a thermostatic electric 
regulator suitable for low temperatures or for temperatures 
up to 1,000 deg. F. The thermostatic system, which is 
of the mercury-in-steel type for high temperatures, and 
of the vapour-tension type for low temperatures, operates 
}an indicating pointer and also a mercury switch, the 
| temperature at which the latter opens or closes being 
| Shown by a second pointer, which can be adjusted by 
means of a knob. The mercury switch provided is 
suitable for currents up to 3 amperes at 250 volts, and 
the regulator may be used for maintaining constant 
temperatures in type-metal, tin and other metal-melting 
furnaces, as well as in ovens, stoves, tanks, vats, process 
vessels, calorifiers, and other water heaters. The 
regulator may control electric heaters through relays, 
and may be used to operate valves, motors, &c. It can 
be made for temperature ranges up to 1,000 deg. F. 
with a minimum range of 100 deg. F., up to 500 deg. F., 
and of 200 deg. F. up to 1,000 deg. F. 

SrrucTuRAL STEEL AND Moror-Coacnh STATIONS.— 
The British Steelwork Association, Artillery House, 
Westminster, London, 8.W.1, have issued a handsome 
pamphlet illustrating a number of motor-coach stations, 
both while under construction and in the finished state. 
These illustrations are accompanied by details as to 
site capacity, both in coaches and passengers, while any 
outstanding features are also noted. In each case the 
names of the architects and engineers responsible are 
given. As is rightly pointed out, the motor-coach is a 
recent, and in some quarters not altogether welcome, 
development in transport, the advent of which has beendue 
on the engineering side to such factors as high-powered 
engines and four-wheel brakes, and on the economic side to 
low fares and comfortable accommodation. In its turn 
it has led to the design of “ stations " where passengers 
can embark and disembark in reasonable comfort. The 
construction of these stations, different though they may 
be in other ways, has always involved the use of a steel 
frame. The moral is carefully and tactfully pointed, 
and we have no doubt the booklet will do not a little to 
assist the cause the Association has at heart. 






















Tux two methods of applying paint either for preser- | 
vative or decorative purposes, viz., hand-brushing and | 
spraying both suffer from defects. The older method, 
whilst giving better adhesion of the paint due to the 
brushing action, is slow compared with spraying, and 
often results in waste and disfigurement due to splash- 
ing. On the other hand, spraying. whilst admittedly 
a rapid process, 18 thought by some to yield a less 
reliable coating, having pinholes, caused by paint 
aeration, and to result in a more superficial attachment 
to the covered surface. In addition there may be 
some risk to the health of the operators from the 
atomised pigments and the thinning mediums used 
with them. The advantages of the two methods 
have been combined in the ingenious invention known 
as the Bromak pneumatic paint brush and illustrated 
in the accompanying Figs. 1 to 3 This brush, which 


is of British origin and manufacture, is made by 
Messrs. Bromak Pneumatic Paint Brush Limited, 
36-37, King-street, London, F.C.2. Its essential feature 


is that the brush is charged with paint at its interior 
when a button is pressed by the operator, the paint 
being delivered by a compressed-air spray on to the 
bristles. There is thus no interruption of the work 
from dipping the brush in the paint as is necessary in 
the old method, and, as the air is only used intermit- 
tently, its consumption is much less than that required 
for spraying. | 
The brush is shown in use in Fig. 1, the handle being | 
provided with flexible pipes for the air and paint supplies, 
respectively, and the supply button being convenient 
to the thumb of the operator. The bristles are heldina 
detachable cap, which screws into the handle, as seen in 
Fig. 2. Differentsizes can, therefore, be fitted as required, 
and the handle is rendered accessible for cleaning. The 
section given in Fig. 3 will make the 
clear. The body of the handle is corrugated at one 
side to afford a grip for the fingers, and the air and 
paint nipples are screwed into a recessed portion of it. 
In the centre is a needle valve, kept closed whilst 
spreading the paint by means of a spring. The valve 
is seated in the interior of the paint nozzle, external 
to which is an annular space communicating with the 
air supply, also closed whilst brushing. The needle 
valve spindle is provided with a piston, formed of a 
cup leather, which works in a small cylinder in com- 
munication, on the underside of the piston, with the air 
supply. The brush is annular in shape, the paint nozzle 
discharging into the cavity in the centre. The air valve 
is of the piston type kept closed, whilst brushing, by 
means of a spring. When the valve is depressed by 
pressure on the button, air is simultaneously admitted, 
by the ports shown, to the nozzle and to the piston of 
the needle valve. The needle valve is thus opened | 
allowing the paint in the nozzle to be picked up by 
injector effect of the air stream through the annular 
opening round the tip of the nozzle, and thus charging 


construction 


the bristles with paint. It is understood that the 
brushing movement need not be suspended during 


charging. The amount of paint passing through the | 
nozzle at each depression of the valve can be regulated 
by altering the compression of the spring on the needle 
valve spindle, for which purpose a screwed regulator 
with a lock nut is provided. The flow can accordingly 
be adjusted by the operator according to the size of 
brush and of work. The paint pipe can be 
cleaned by replacing the brush by a cap, when the 
compressed air enters the paint nozzle and forces its 
way through the pipes to the paint supply tank, the 
pressure in which has been relieved. 
The air and paint supply equipment consists of a 

small air compressor set and a paint container. The 


class 


former consists of a vertical air-cooled compressor 
having ball bearings and fitted with an air strainer 
and automatic lubricating devices. It is belt-driven 
by an air-cooled vertical two-stroke cycle petrol 


engine of 1-5 h.p. fitted with magneto ignition, speed 
governor, petrol tank and exhaust silencer in the 
base. If an electric drive is used a motor at $ h.p. 
is all that is required he whole is mounted on a 
wooden base provided with lifting handles and rubber 
tyred wheels. The compressor unit will operate three of 
the brushes, and has three outlet cocks for hose conne« 
tions, with the necessary air filter, safety valve and 
pressure gauge The operating air pressure required for 
the brush averages 50 Ib. per square inch, whilst that 
necessary to force the paint from the container to the 
nozzle runs from 25 Ib. to 30 lb. per square inch accord- 
ing to the grade of paint used. The container is, 
of course, subject to pressure and consists of a vertical 
drum having a clamped-on lid with the necessary 
valves, connections and pressure gauge. It is supplied 
with a loose tin vessel for holding the paint, but the 
more common and convenient practice ts to insert the 
actual tin in which the paint is supplied, a particularly 
handy method when a change of colour is needed. 

As regards performance, it may be noted that, as 
the operation of three Bromak brushes requires only 
one-tenth of the power necessary for the general spray 
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painting gun, the equipment is considerably smaller 
and is economical to run. It is stated that, in practice, 
a saving of 20 per cent. to 50 per cent. in time and 
labour cost has been obtained, with a 3 per cent. to 
10 per cent. saving of material. The figures vary, of 
course, with the grade of finish and class of surface 

On some classes of work, such as steel 
with bolts and rivet-heads the saving 
of material is greater, as this work often results in the 
loss of a considerable amount of paint from drip when 
an ordinary hand brush is used. Economy is also 
effected by the longer life of painted surfaces when 
white or red lead paints are used, the Bromak brush 
conforming with the Home Office regulations defining 
the conditions under which this class of paint may be 
used. 


to be covered. 


CATALOGUES. 


Signs A list of illuminated coloured signs and 
devices is to hand from Messrs. Allen West and Com- 
pany, Limited, Brighton These are sold under the 
name “* Neoglow.”’ 


A further catalogue of their full-way ‘“ Mo- 


Pumps 
with lists of capacities and prices, 18 to hand 


pump, 
from Messrs. Rhodes, Brydon and Youatt, Limited, 
Gorsey Mount-street, Stockport. 

Lubricants Messrs. W. H. Willeox and Company, 


Limited, 32-38, Southwark-street, London, S.E.1, have 
issued a new list of oils and greases adapted for specified 
XC 


engines, machines, vehicles, 


Roller Bearings \ folder 


for shafting, axle-boxes, 
is to hand from Messrs. Deleo-Remy and Hyatt, Limited, 


illustrating roller bearings 
pulleys, conveyors, &c., 


111, Grosvenor-road, London, 8.W.1. 
Telephones.—A list of loud telephones, named ‘* Louda- 
phones,” is to hand from Messrs. Clifford and Snell, 


Limited, Sumner-road, Croydon, showing a good range of 
instruments suitable for mills, workshops, ships, docks, 
&e. 

Roller Bearings \ good range of technical information 
on the application of tapered-roller bearings to railway 
equipment of all kinds, is given in a special catalogue 
issued by Messrs. British Timken, Limited, Cheston-road, 


Aston, Birmingham 
Steels.—Mesara. David Colville and Sons, Limited, 
195, West George-street, Glasgow, C.2, have sent us a 


copy of their House Magazine, mainly of interest to the 
staffs of their own and associated firms, but very readably 
compiled with good illustrations 

Fireproofing Timber A pamphlet on the “ Oxylene ” 
process for the permanent fireprovfing of timber and 
plywood and articles made of wood, 1s to hand from 
Messrs. The Timber Fireproofing Company, Limited, 
66, Victoria-street, London, 8.W.1. 

Stainless-Steel Castings.—-A circular relating to stain- 
less-steel castings containing 18 per cent. chromium and 
8 per cent. nickel, and illustrating examples of work 
hand from Messrs. Thomas William 
Lench, Limited, Blackheath, Birmingham. 

Machine Tools.— Messrs. Craven Brothers (Manchester), 
Limited, Reddish, Stockport, give some excellent illus- 
trations and descriptions in their House Journal, 
Machine Tool Gazette, of machine tools, including large 
lathes, boring, drilling and milling machines, and other 
tools. 


earried out, is to 





Instruments.—A list of light-sensitive apparatus for 
timing, counting, smoke detecting, &c., and a circular 
describing an irstrument for indicating turbidity in 
liquids, are to hand from Messrs. Radiovisor Parent, 
Limited, 28, Little Russell-street, Holborn, London, 
W.C.1. 

Coal-Gas Coolers.—An explanation of gas-condensing 
and cooling practice forms a useful introduction to a 
catalogue of gas-cooling apparatus, tar separators, 
liquor coolers, cooling-water circulators, &c., issued by 
Messrs. W. C. Holmes and Company, Limited, Hudders- 
field. 

Rope Drives.—<A priced list of “‘ Texropes "’, with illus- 
trations of special applications and useful data, is to hand 
from-Mess s. Frank Wigglesworth and Company, Limited, 
Shipley, Yorkshire. Drives are kept in stock for trans- 
mitting 2 h.p. to 50 h.p., and are made to order up to 
2,000 h.p. 

Electric Controls.—Messrs. Igranic Electric Company, 
Limited, Bedford, have issued a new list of control 
apparatus and magnetic devices for lifting, separating, 
braking and clutching. An electric controller for steam, 
water, and gas valves, with remote or near operation, is 
also dealt with. 


Instruments.—Some further leaf catalogues from Messrs. 


Negretti and Zambra, 38, Holborn-viaduct, London, 
E.C.1, deal with multi-point recording pyrometers, 
temperature recorders, pressure recorders, and hot- 


roller thermometers. The catalogues are well illustrated 
and prices are stated. 

Mechanical Stokers for Locomotives.—Messrs. North 
British Locomotive Company, Limited, Glasgow, have 
issued a special catalogue describing their mechanical 
stokers for application to locomotives and calling atten- 
tion to their advantages. Operating instructions, which 
are given in detail, help to explain the construction. 

Electric Generators.—Messrs. J. H. Holmes and Com- 
pany, Limited, Hebburn-on-Tyne, have issued a special 
catalogue of low-voltage, heavy-current generators for 
electro-plating and electrolytic work. Several machines 
are illustrated, including one giving 4,000 amperes at 
20 volts and another giving 5,000 amperes at 3 volts. 

Roofing.—Messrs. Cellactite and _ British Uralite, 
Limited, 302, High Holborn, London, W.C.1, have issued 
a catalogue of their material for roofing, vertical covering, 
ridging, and louvres, named “ Cellactite”. The latter 
consist of steel corugated sheeting covered on both sides 


with asbestos and asphalte and consolidated under 
pressure. 
Mine Ventilators.—A catalogue of “ aeroventilors,”’ 


or turbo-fans driven by compressed air, is to hand from 
Messrs. Rateau Company, 40, Rue du Colisée, Paris, 
with some interesting notes in English. These fans are 
for the secondary ventilation of coa] mines—that is, the 
ventilation of closed galleries or galleries under con- 
struction. 

Power Transmission.—A new catalogue of shafting, 
bearings, couplings, standards, hangers, pulleys, belting 
and all requirements for power transmission by line 
shafting, is to hand from Messrs. T. C. Jones and Company, 
Limited, 95, Wood-lane, Shepherd's Bush, London, W.12. 
The catalogue is very conveniently arranged, with tables 
of dimensions and prices. 

Fans.—A catalogue of screw fans specially suitable 
for ship ventilation, circulation of cold air, mine ventila- 
tion, mechanical furnace draught, &c., is to hand fromm 
Messrs. Davidson and Company, Limited, Belfast. 
Several installations are described, including one with a 

| 75-in. diameter fan for ventilation on the London Under- 
| ground Railways. 
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THE KHEDIVE ISMAIL BRIDGE spans of 50 m. A swing span, with its approach | overhang of the last portions to be demolished. The 
CAIRO. EGYPT * | cantilevers, forms another two 48-m. spans, and | dismantled material was lifted by a floating crane 
, . 


| provides two 20-m. openings for river craft. The | and conveyed to the shore in barges, thus placing 

Tue Khedive Ismail bridge over the River Nile, | width of the bridge is 20 m. clear between the hand- | no additional load on the old structure. In the mean- 
at Cairo, was officially opened by H.M. King Fuad on | rails, there being a 15-m. roadway for wheel traffic | time, the caissons for carrying the new piers were 
Tuesday, June 6. As shown in Fig. 1, this bridge | and two 2-5-m. footpaths for pedestrians. The road- | being fabricated on shore, as shown in Fig. 10, Plate 
connects the city proper with the area known as | way isat level of +24-50 m.,and the capsof the piers | V, which illustrates the caisson for the swing pier. 
the Gezira, which is now one of the most important | are at +-19-50 m., which is 3-7 m. above the normal | After launching, these caissons were towed to 
residential quarters of Cairo. It replaces an older | water level. The design was prepared to the} position and sunk by compressed air alongside the 

















Fig. 1. AxgrIAL View OF BRIDGE. 


bridge had been completed. They were then 
removed. The abutment caissons were sunk to 
level 0-00 m. The one at the Cairo end is illus- 
| trated in Fig. 9, Plate V. These caissons are 
rectangular in section, 16-5 m. long and 5 m., wide, 
giving a base area of 82-5 sq. m. Their tops are 
at El. + 15 m., at which level the masonry of the 
abutments commences. The wing walls, which 
}also form the pylon and lion bases mentioned 
| below are founded on a reinforced concrete slab 
at level + 15-00 m., the whole being carried on 
groups of reinforced concrete piles. The inter- 
mediate pier caissons, which are shown in various 
stages of construction in Figs. 11 to 13, on 
Plate V, are of the rectangular type, with semi- 
circular ends. They are 19-45 m. long and 5-2 m. 
wide, giving a foundation area of 95-38 sq. m. 
They were sunk to level + 7:00 m., and extend to 
level + 10-00 m., above which are the piers. Voids 
were introduced in the concrete filling from level 
0-00 m. to level + 8-50 m., and the concrete in the 
wall is reinforced. The caisson carrying the swing 
a | span is circular, its diameter being 16-5 m., giving 
“ENGINEERING an area of 213-82 sq. m. on the foundation. It is 

| sunk to the same level as the intermediate caisson, 

continuous-girder structure, which is shown in | specification of the Egyptian Government by Messrs. | the pier construction commencing at + 10-00 m. 
process of demolition in Fig. 7 on page 106, and was | Dorman, Long and Company, Limited, 55, Broad- | The piers and abutments are of granite ashlar, 
known as the Kasr-el-Nil bridge. This was erected in | way, London, 8.W., as engineers, in conjunction with | which has an average thickness of 50 cm., and is 
1871, but had recently become inadequate to/| Sir John Burnet and Partners, Montague-place, | backed with concrete; their general appearance 
accommodate the volume of traffic between the | London, W.C.1, as architects. Great care had to | is clear from Figs. 13 to 15, Plate V. In the 


two shores and the increased loads caused by the | be taken not to impede the view from the deck, | case of the swing pier, a void was introduced of 


fe piers, which were left in place until the new 
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introduction of heavy motor vehicles. and as the underside level was fixed a very shallow | which the internal face is lined with dressed lime- 
The new bridge, of which an aerial view appears | girder was necessary. stone. All the faces in the abutments which are 
in Fig. 1, and the construction of which is illustrated The old bridge was closed to traffic on April 1, | in contact with earth filling are also dressed with 


in Figs. 2 to 5, above, and on page 106, is 382-2 m. | 1931, and the demolition was carried out simul- | limestone, while during construction, the outer 
long between the centres of end bearings, and consists | taneously from both ends of the fixed spans. Fig. 7 | surface was protected by steel piling, as shown in 
of two shore spans, 43-1 m. long, and four fixed | shows the temporary staging erected to support the ' Fig. 13, Plate V. 
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The superstructure consists of four lines of steel 


girders, which are placed 4-75 m. apart under the | 


roadway, the footpaths being carried on canti- 


levers, which are supported from the outer main | 
girders, The main girders themselves are 3-5 m. | 


deep over the piers and 2-30 m. deep at the centre, 
so that an elliptical arched effect is obtained. They 
are arranged on the cantilever and suspended-span 
system in order to reduce the weight, and heavy 
plate girders are placed over the piers to give lateral 
stiffness and for jacking, if required. The usual 
system of lateral and sway bracing is adopted so 
as to ensure that the whole structure is rigid. 

The swing span, the pier for which can be seen 
under construction in Fig. 16, Plate V, is of unusual 
design in that the main girders terminate at the 
end of the adjoining cantilevers, and that these 
cantilevers are arranged to take the reactions of the 
ends of the span itself. This system, it is claimed, 
provides continuity in the form and length of the 
spans and so adds materially to the general appear- 
ance of the structure. 

This span is carried at sixteen points of support 
in a circular girder, which is of the compound 
type, being built up of two concentric joists with 
connecting diaphragms. The upper and lower 
roller paths are of cast-steel machined to taper to 
take forty-eight rollers of a mean diameter of 16 in. 
The rollers held in a roller cage which con- 
sists of two concentric channels connected by plates. 
This cage, together with the paths, is centred on the 
main pivot, the latter serving to maintain the whole 
span central and thus resist all forces which might 
tend to displace it laterally. A view of the rollers 
and roller path appears in Fig. 8. 

The driving rack is of cast-steel with moulded 
teeth. These teeth are arranged in two groups, 
each of which covers 100 deg. The turning machi- 
nery consists of two 25-h.p., 400-600-volt, direct- 
current motors of a type suitable for use in the 
Egyptian climate, and their windings are compen- 
sated, so that the load will as far as possible be 
equally divided between them. They are erected 
in a machinery chamber between the underside of the 
roadway and the top of the circular girder and drive 
the rack pinion through spur and bevel gearing. 
An alternative drive consisting of two hand cap- 
stans, which can be operated from the roadway, 
is provided, interlocks being installed to prevent 
the simultaneous operation of the two systems. 
The time taken to close the span through an angle 
of 90 deg. is 2 minutes, when the motors are used 
and 20 minutes when eight men are employed on 
the two capstans. Buffers are provided to bring 
the span to rest in a distance of 3 in. from a velocity 
equal to one-eighth of the maximum speed. Four 
rectangular bolts are provided at each end of the 
swing span for locking purposes ; of these, the bolts 
on the main girders are capable of lifting the end 
of the swing span 1} in. relative to the end of the 
adjacent fixed span. These bolts are operated by 
10-h.p. motors running at 500 r.p.m., the drive 
being through a horizontal shaft running across the 
main girders and thence through a pinion, which 


are 


























Fie. 8. 


is fixed on a vertical shaft, to a cast-steel rack 
with machine-cut teeth, which is secured to the 
side of the bolt. Alternatively, locking can be 
effected by two capstans, one at each end of the 
span. 


used and 10 minutes when four men are employed 
on each of the capstans. 

The whole of the opening and closing operations 
are controlled through contactors by a special 
master drum with three positions in each direction, 
while, in addition, there is a push-button switch by 
means of which the span can be inched home should 
it stop short of the fully-closed position. Switches 
to limit the movements of the span and the locking 
machinery which operate the main circuit breakers, 
and solenoid brakes on the motors are also pro- 
vided. 

In order to facilitate navigation through the 
bridge opening and to protect the structure from 
damage by river craft, floating fenders, the position 
of which can be seen in Figs. 3 and 4, are provided 
adjacent to the swing pier and the fixed span 
cantilevers. These fenders are constructed in units 
which are readily detachable for cleaning or repairs, 
and are provided with gangways and bollards. They 
are securely moored to special anchorages in the 


l river bed. 


The time taken to withdraw or drive the | 
locking bolts is 14 minutes when the motors are | 
| material. 





Ro.uers AND ROLLER PaTH FoR SWING SPAN. 


The roadway of the bridge is supported on the 
main girders of the fixed spans by a reinforced con- 
crete deck, and in the case of the swing span on 
steelwork filled with concrete. The road surface is 
finished with 5-cm. compressed asphalte briquettes 
and the footpaths with 2-cm. briquettes of the same 
The kerbing is of steel. Special con- 
sideration had to be given to architectural effect in 
the design, and features were introduced which have 
resulted in an attractive and artistic structure. 
Paved terraces 6-5 m. wide, executed in granite 
and marble, are extended in front of the abutments 
for a distance of 28 m. both up and down stream ; 
from these ornamental staircases ascend to the road- 
way above. These abutments, the construction of 
which has already been described, are flanked by 
granite pylons, and the four bronze lions, which form 
the only relic of the old bridge to be embodied in 
the new structure, are placed on their wing walls. 
The hand rails are of structural steel heavily embel- 
lished with cast-iron copings, fascia plates and 
ornamental distance pieces. For lighting purposes 
the pylons are provided with top lantern lights and 
ornamental flambeau, while the roadway is illu- 
minated by special lanterns mounted on heavily 
ornamented cast-iron standards and designed to 
give a flood-lighting effect. The result is an exceed- 
ingly handsome bridge which is in good keeping 
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with its surroundings in one of the most picturesque 
parts of Cairo. 

As is customary in the construction of such works 
on the Nile, operations were suspended during the 
two high-water seasons of 1931 and 1932. The 
actual time occupied in the building of the bridge 
did not, therefore, exceed eighteen months, and so 
successfully was everything carried through, that it 
was actually put into service three weeks before the 
expiration of the contract period. The work was 
almost entirely carried out by Egyptian labour, 
under the supervision of Messrs. Dorman, Long 
and Company’s staff. The cost was approximately 
390,000El., and about 3,000 tons of steel were 
used in the superstructure. 








LITERATURE. 


———— 
Designing for Arc Welding—Second Lincoln Prize Com- 
petition Papers. Edited by A. F. Davis. Cleveland, 

Ohio : The Lincoln Electric Company. London: Buck 

and Hickman, Ltd., Whitechapel Road, E.1. [Price 

17s. net.] 

Tue method of offering substantial monetary prizes 
for original contributions relating to the applica- 
tions of new industrial processes, as a means of 
accelerating their adoption, may be novel, but if 
its value is to be judged on the basis of the papers 
sent in for the second Lincoln Arc-Welding Prize 
Competition, it must be regarded as very successful. 
Certain of these, including the six best and a 
number for which consolation awards were made, 
form the matter of this book. The purpose of the 
competition was to increase knowledge concerning 
the adaptability of arc welding to industry, and 
particularly to the re-design of ¢ast-iron, or riveted 
steel structures, to obtain the fullest advantage 
from the introduction of the new process of fabrica- 
tion. An independent committee, under the chair- 
manship of Professor E. E. Dreese, of the Electrical 
Engineering Department of the Ohio State Univer- 
sity, decided upon the relative merits of the contri- 
butions, and on this adjudication, the six prizes, 
ranging in value from 7,500 dols. to 250 dols., were 
awarded. The committee also selected no less than 
35 other entries for the receipt of consolation prizes 
of 100 dols. The 19 selected for publication in this 
book have, for the purpose of association, been 
classed under five headings, namely, machinery, 
ships, structural engineering, large containers, and 
pipings and fittings. The result achieved is the 
production of a volume of exceptional interest. 

Are welding is of considerable value in machine 
construction in eliminating weight, simplifying 
frame-work, and supplanting castings. The paper 
by Major G. M. Barnes on “ Manufacture of Ord- 
nance at Watertown Arsenal Revolutionised through 
Are Welding,” which received the second prize, 
deals with this class of work. Ordnance, because 
of its use under the most adverse conditions in 
the field, where repairs are either difficult or impos- 
sible, must, he says, possess strength to a degree 
far in excess of most types of machinery employed 
in civil life. Welded gun carriages for 3-in. anti- 
aircraft units were first experimented with. The 
carriage was entirely re-designed to suit the welding 
process of construction. In this process it was 
found that designs were possible with welded 
members which would have proved impossible if 
cast components had been applied. The many 
illustrations provided in the text bear out this con- 
tention to a marked degree. Everything proved 
highly satisfactory, and costs showed large savings, 
which would have been overwhelmingly in favour of 
the welded structure if the losses due to the rejection 
of steel castings, particularly after machining, were 
taken into consideration. The paper on “ A 500-ton 
Precision Press” is a good example of how arc 
welding has changed the entire outlook of designers. 
In this case the result was a gain in first cost of 
48 per cent. and a reduction in the time of con- 
struction from six to two weeks. Welded trucks 
receive consideration in another contribution, while 
other examples dealt with are paper-box machines, 
dough mixers, and fan structures. 

In the section relating to shipbuilding, a paper 
entitled “‘ The Design and Construction of an Arc- 
Welded Auxiliary Vessel,” by Lieut.-Commander 
H. N. Wallin and Lieutenant H. A. Schade, of the 





United States Navy, was given the first prize. In 
1930, the American Navy Department authorised 
the construction, by the all-welded method, of two 
motor tugs, two self-propelled garbage vessels, 
two seaplane-wrecking derricks, and several small 
vessels. One of the items in this programme is 
described in full, both as regards design and method 
of building. The hull had a conventional shipshape 
form, with straight vertical stem and transom stern, 
a length of 118 ft., beam of 26 ft. and full-load 
draught of 5 ft. 3 in. Its carrying capacity was 
125 tons, and the full-load displacement 300 tons. 
With a 240-h.p. Diesel engine it had a speed of about 
10 knots. The paper affords specific information on 
features ot design, general methods of construction, 
welding practice, shrinkage distortion, and sequence 
of welding, as well as illustrating economic features 
by actual cost figures. Being a highly satisfactory 
shipyard product, built at a lower cost than an 
equivalent riveted vessel could have been, the con- 
tribution is valuable as giving facts rather than 
theoretical surmises. It might be contended, how- 
ever, that even greater savings might have been 
possible by the use of certain modifications in the 
methods of construction used. The advantage 
shown, however—127,741 dols., as against 142,497 
dols. for a riveted hull, in each case without machi- 
nery—is ample to justify the use of the welding 
process. There was also a saving of 17 per cent. in 
weight, with a corresponding gain in carrying 
capacity. Another shipbuilding paper, that by 
Mr. H. E. Johns and Mr. G. F. D. Wahl on “ Special 
Ship of Welded Structure for the Direct Export of 
Bulk Cargoes from River Ports Overseas to European 
Ports,”’ received the fourth prize. 

For his treatment of “The Application of Arc 
Welding to the Design of Steel Buildings for the 
Resistance of Earthquake Forces,” Mr. H. H. Tracy 
received the third prize. In this he dealt with the 
Edison building in Los Angeles, California. It is 
an A-shaped structure with steel frames, reinforced- 
concrete floors and filler walls, with a basement, 
13 main floors, and three pent-house floors. It was 
designed to resist seismic shocks of an intensity 
comparable with those experienced in San Francisco 
in 1906 and in Tokyo in 1923. Comparison of 
riveted and welded construction showed that the 
former would cost 26-7 per cent. more than the 
latter. The welding construction specification is 
given in full. 

The fifth prize was awarded to Mr. H. J. L. 
Bruff, of the Bridge Department of the London and 
North Eastern Railway, for his contribution on the 
“ Strengthening of Weak Iron and Steel Bridges by 
Means of Electric Welding.” In this he dealt with 
the reinforcement of five bridges at a cost of 1,1741., 
as an alternative to renewal at an estimated cost of 
5,8801. Drawings are provided, the method of 
working is described, and the test results stated. 
Welded-frame houses, steel floors, steel railway 
wagons and cars, purifiers for gas works, welded 
steam-pipe lines, expansion joints, and the use of 
arc-welded alloys to arrest corrosion form other 
chapters, based on separate entries for the compe- 
tition. They all contribute to making this book of 
exceptional interest. 





Das Prinzip der “ Virtuellen”’ Biegelinie, als Grundlage zur 
Loesung des Knickproblems. By Dirt,-Inc, TH. Bew- 
zakow. Charkerv: Ukrainischer Staatsverlag Fuer 
Technick, [Price 1 Rouble.] 

Tuts paper deals with solutions of buckling problems 

by a method which probably first appeared in the 

first edition of Lord Rayleigh’s theory of sound, 
published in 1877. It is there shown that if curves 
reasonably similar in shape to the actual curves 
of the axes of vibrating rods be assumed, then the 
frequencies obtained by using these approximate 
curves are usually very close to those obtained by 
rigorously correct methods. The method has since 
received extended treatment in Prescott’s “‘ Applied 

Elasticity.”” It enables solutions of problems to 

be obtained quickly and the results are often sur- 

prisingly near to the correct answers. The author 
begins by assuming that the curve of bending for 

a strut is sinusoidal and thus obtains the answers 

of Euler. He next deals with a case where the 

curve of bending is parabolic, and shows how 
the moment of inertia must be varied so that the 
solution is rigorous. He considers cases where the 





struts are not only loaded at the ends, but also at 
various points along their lengths. The author 
concludes with a number of examples of a practical 
nature. The paper is of interest mainly on account 
of the problems dealt with. In addition, it is sug- 
gestive of a more extended use of the method in 
the solution of problems other than those of struts 
which may be very difficult or impossible by rigorous 
methods. It is well worth study by anyone inter- 
ested in elasticity, strength of materials, structures, 
or the methods of solution used, and adds new 
information to the large amount previously pub- 
lished about struts. 





Bauxite and Aluminous Laterite. By Cras. Fox, D.Sc., 
F.G.8. London: Crosby Lockwood and Son. [Price 
30s. net.]} 

ALTHOUGH the existence of the element aluminium 

had long been realised, it was not until 1845 that 

Wohler, of Gottingen, first succeeded in producing 

a bead of the metal, and in 1854 Deville, of Paris, 

without knowledge of Wohler’s experiments, obtained 

aluminium by the same process. Deville was the 
first to recognise the commercial importance of the 
new metal, and proceeded to devise a process for 
its production on an industrial scale. In 1855 the 

metal could be purchased in Paris for 1,000 fr. a 

kilogramme, and in England at about the same 

time, for 450s. a lb. At the present day, the price 
is about 9d. a lb., and the production which, during 
the period 1855 to 1885 was estimated at about 

50 tons, had increased until, in 1911, it attained 

45,000 tons per annum. At the present day, the 

world production amounts to some 250,000 tons 

a year, and continues to increase. 

In view of the fact that aluminium is the most 
abundant of all metals, there would appear to be 
every reason for an even greater and more rapid 
extension of its use in the future. It is an essential 
constituent of all the important rocks, with the 
exception of pure limestones and sandstones. But, 
owing to its great affinity for oxygen, it does not 
occur in metallic form in nature. It is to this fact, 
and to the difficulties involved in its extraction, that 
aluminium has only during the last twenty-five 
years attained commercial importance. Notwith- 
standing the extent of its occurrence, and the fact 
that there are at least a hundred minerals which 
are essentially compounds of aluminium, only one, 
bauxite, has hitherto been found suitable for 
commercial exploitation. The world production of 
bauxite is now over 2,000,000 tons, of which more 
than half is used for the extraction of aluminium. 

The foregoing may serve to give some idea of the 
growing importance of this branch of the mineral 
and metallurgical industries, and at the same time 
clearly demonstrates the call for an authoritative 
treatise covering not only the origin, constitution, 
and uses of bauxite, but also such other matters as 
are closely allied to the aluminium industry. Mr. 
Cyril S. Fox, of the Geological Survey of India, 
brings special qualifications to the production of 
such a work; during the course of his duties in 
India he had occasion to investigate bauxite and 
aluminous laterite occurrences in that country, and 
later to visit the reduction works, alumina plant 
and bauxite mines of the British Aluminium Com- 
pany, Limited, in Scotland, Ireland, and France. 
Subsequently, he was further enabled to visit the 
more important bauxite deposits of Germany, 
Austria, Hungary, Italy and Jugoslavia in com- 
pany with other experienced geologists. 

The first chapter of the book discusses the 
relationships of bauxite, laterite, and terra rosea. 
Whereas previously two main types of bauxite had 
been recognised (a) a lateritic or Indian type, and 
(b) a terra rossa or French type, the author’s 
investigations have now shown him that these are 
in reality two different substances which differ in 
origin, mode of formation, and in constitution. To 
the first named belong the material from Arkansas, 
British Guiana and Hesse, and should accordingly 
be termed aluminous laterite. Among the second 
may be included practically all the European ma- 
terial from Istria, Dalmatia and Hungary, this, in 
common with the other European material of the 
terra rossa type, is named bauxite. According to a 
Continental authority quoted, terra rossa is the 
insoluble residual slime from certain limestones, 
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and consists of finely-disseminated aluminium 
hydroxide and ferric oxide, both in gel form in the 
parent mass. If this theory is correct, the differences 
between terra rossa and present-day laterites are not 
very great. In each case the weathering processes 
have removed certain soluble constituents, leaving 
similar material behind. With terra rossa the residue 
is an impervious mud which occupies only a small 
fraction of the space occupied by the original rock ; 
whereas with laterite there is no reduction of 
volume, but the texture of the residue is a massive 
porous rock. 

The second chapter describes the mode of occur- 
rence in various countries, and is followed by 


chapters defling, respectively, with the physical | 


characteristics, chemical constitution, origin and 
formation of laterite and bauxite. The sixth 
chapter gives an account of the bauxite occurrences 
of the world, and it is of interest to note that all 
these are within, or not far distant from the tropics ; 
further, that evidence regarding the mode of forma- 
tion in each case favours a similar sub-aerial origin 
for all laterites and lateritic bauxites. They appear 
to have been formed in tropical climate subject 
to monsoon conditions. In passing, mention may 
be made of the great potentialities of both the 
Indian and Gold Coast deposits of bauxite, neither 
of which have so far been exploited. The ensuing 
chapters follow the logical sequence, namely, mining, 
preparation and marketing of bauxite ; the uses of 
bauxite, and the aluminium industry. 

Apart from being used to supply aluminium, 
bauxite is employed in increasing quantities for 
several other purposes, among which the following 
may here be mentioned :—Cement making, petrol- 
eum purification, refractories, abrasives, chemicals, 
&c. As is known, cements containing a high per- 
centage of alumina have the valued property of 
quick hardening, and have the advantage of being 
unaffected by sea water. High-alumina cements are 
manufactured by fusing bauxite together with coke 
and limestone in an electric furnace, the product being 
then poured, cooled and ground. These cements 
are known on the market under various trade names 
such as Ciment fondu, Lafarge cement, &c. 

It will be seen from the brief review that we have 
here been able to make of the varied aspects of 
the subject-matter dealt with in Mr. Fox’s book, 
that the ground covered by him is by no means 
inconsiderable. It remains only to be added that 
the unusually comprehensive bibliography provided 
at the end of the volume will undoubtedly prove of 
great value to those readers who desire to go even 
more thoroughly into the subject. 


EMBRITTLEMENT OF STEEL AT 
HIGH STEAM TEMPERATURES. 
By H. A. Dickie, D.Se., Ph.D., A.R.T.C. 


WHEN steels are heated at temperatures in the 
neighbourhood of 450 deg. C., they exhibit in vary- 
ing degree a progressive deterioration of toughness, 
as shown in actual practice by the failure of such 
structural parts as, for example, high-temperature 
stud bolts, and in the laboratory by impact tests on 
notched bars of the materials. In the case of 
notched-bar experiments, the impact value (taken 
by the Izod or the Charpy methods) decreases as 
the period of heating is extended, the rate of 
decrease varying with the composition of the 
material. Some steels, such as those containing 
small quantities of nickel and chromium together, 
or with from 2 per cent. to 3 per cent. manganese 
alone, are more susceptible to this form of embrittle- 
ment than others, and show a serious drop of impact 
value in even a few hours. This marked suscepti- 
bility of nickel-chromium and 2 per cent. to 3 per 
cent. manganese steels itself points to a similarity 
between brittleness of this kind and the phenomenon 
usually denoted by the term temper-brittleness. 

The term temper-brittleness is taken to refer, 
as a rule, to brittleness produced during ordinary 
short heat-treatments, by cooling slowly from high 
tempering temperatures of about 650 deg. C. 
There is a secondary type produced by heating 
steels in the tough condition for short periods to 
about 500 deg. C., the rate of cooling in this case 
being unimportant. 

Embrittlement at the temperatures of super- 





heated steam develops over longer periods and at 
lower temperatures in steels which are free from the 
ordinary form of temper-brittleness. The question 
of stress as an accelerating factor also comes into 
embrittlement in practice, but steels will become 
brittle in the absence of externally-applied stress. 

In view of the interest at the present time in the 
properties of steels at superheated-steam tempera- 
tures, it may be opportune to review briefly the 
conclusions reached from systematic investigations 
into the cause of temper-brittleness, and to consider 
whether these can also throw light on the loss of 
tenacity of steels at high steam temperatures. It 
is noteworthy that the short periods of heating 
concerned in ordinary heat-treatment result in only 
a few types of commercial steels being seriously 
affected, whereas long periods of time at, say, 
450 deg. C., bring about brittleness in many 
varieties of steel. The latter is thus a still more 
serious malady than the former. 

It has been possible to show* by the application 
of accurate physical methods, that temper-brittle- 
ness is accompanied by certain physical changes, 
and that these changes are apparently concerned 
with the solution and deposition of carbide in the 
ferrite of the steels. The specific volume and the 
hardness are the properties which give the vital 
clue to the mechanism of the changes taking place. 
There is little difference in the values of these 
properties when the tough condition, as quenched 
from, say, 650 deg. C., and the brittle condition, 
are compared, but when these are compared with an 
intermediate condition obtained by cooling at a 
moderate rate from the high tempering temperature, 
it is found that the specific volume and the hardness 
are both lower in the latter condition. In other 
words, cooling at moderate rates produces a con- 
traction and a softening of the steel. These changes 
are quite pronounced in certain cases, amounting 
to as much as 50 Brinell and 0-0002 in specific 
volume. The condition which shows this contrac- 
tion and softening usually has a toughness equal to, 
or approaching, that of the water-quenched state. 

The similarity in specific volume and in hardness 
of the water-toughened and the brittle conditions 
is thus merely a coincidence, and this is confirmed 
by the fact that pronounced alterations in magnetic 
properties and in electrical resistance are revealed 
when the two extreme conditions of toughness and 
brittleness are compared. The resistivity decreases 
on slow cooling by as much as 0-6 microhms per 
cubic centimetre, and there is a very pronounced 
increase in maximum permeability, amounting to 
150 c.g.s. units in the case of nickel-chromium steels. 

It is clear from the modifications in magnetic 
properties and in resistivity that it is solution and 
deposition that are concerned, and all the evidence 
points to the fact that carbon is the element involved. 
Honda and Yamada,t for example, record the obser- 
vation that a susceptible nickel-chromium steel 
becomes non-susceptible when the carbon is removed, 
and there are cases, recorded later, in which actual 
separation of carbide from solid solution in ferrite 
has been observed. 

The magnetic characteristics and the resistivity 
in the moderately-cooled state and in the brittle 
condition are practically the same, and so these 
properties do not show up brittleness, although 
they throw light on the nature of the changes 
taking place. The magnetic and resistivity changes 
are common to almost all steels in greater or less 
degree. Where they are more pronounced the 
tendency to temper-brittleness is, in general, 
greater, although the physical nature of the carbide 
and its exact mode of separation also seem to be of 
importance. High-chromium steels, for example, 
show some tendency to develop temper-brittleness, 
although the solubility changes are relatively very 
small. Experiments on long period heat-treatments 
now point to the fact that any steel showing solu- 
bility changes, as judged by magnetic or resistance 
methods, will be liable to embrittlement given 
suitable conditions of temperature and time. 

The double change in specific volume and in 





Institute, 1926, No. 2. Dickie, Journal of the Iron and 
Steel Institute, 1927, No. 2. 

+t Honda and Yamada, Science Reports, Téhoku Univ., 
Series 1, Vol. XVI, No. 3, April, 1927. 
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hardness observed in connection with temper- 
brittleness is believed to be due to the manner of 
separation of carbide from solid solution. When it 
separates in a fine state of division within the grains, 
the steel contracts and softens and does not become 
brittle. When it is expelled to the grain-boundaries 
a hard, brittle network is formed throughout the 
mass, making the steel weak in the notched-bar 
test. The carbide network increases the resistance 
to penetration during a hardness test when com- 
pared with the same steel having the carbide 
present in granular form. The specific volume of 


carbide being high and its coefficient of contraction 


low, the steel does not contract so much on cooling 
when a boundary network is present, thus keeping 
the steel in a relatively expanded condition. 

When one comes to consider the possible physical 
changes that may give rise to embrittlement at 
high steam temperatures in the light of those already 
revealed in connection with temper-brittleness, it 
becomes clear that the specific volume and the 
hardness must again be relied upon to show up a 
possible change. If magnetic or resistivity deter- 
minations were made, changes would be revealed 
after heating for short periods, whether the steel 
became brittle at first or not, and if sufficient time 
were allowed for the steel to develop its full degree 
of brittleness no further alterations would take 
place in these properties. This is clear from pre- 
vious work.* The specific volume and hardness 
will, however, tend to decrease at first and then to 
increase as the steel becomes brittle. The changes 
are likely to be of very small magnitude, necessitating 
the elimination, if possible, of other tempering effects 
which may obscure them. It has been shown 
that this can be done,t certainly so far as short 
heat-treatments are concerned, by first heating to 
650 deg. C. for a sufficient time to bring about a 
high degree of spheroidisation, so that subsequent 
heating at lower temperatures will not produce an 
appreciable further change due to this cause. The 
experiments should also be carried out on one 
specimen of a steel so as to avoid as much as possible 
any variations in homogeneity. 

A few experiments on the lines indicated have 
been carried out on two nickel-chromium steels of 
the compositions shown in the following Table :— 
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| ¢, | Ss | 8, P, Ni, | Cr, 
Steel. | Per Per Per Per Per | Per | Per 
cent. | cent. | cent. | cent. | cent. cent. | cent. 
| | | 
| | | 
AH 0-31 | 0-310 | 0-021 | 0-015 | 0-47 | 4-46 | 1-41 
NC | 0-31 | 0-145 | 0-029 0-026 | 0-57 | 3-20 | 0-83 
t 





Specimens of these steels of about 10 grammes 
weight were subjected to suitable heat-treatments, 
and their hardness accurately determined on 
polished surfaces by a Vickers hardness machine 
after each treatment, using 50 kg. load, an average 
of six determinations, equally spaced along the 
specimens, being taken in each case. 

Steel AH was used for the first series of experi- 
ments. It was oil-hardened from 850 deg. C., and 
tempered for three hours at 650 deg. C. to bring 
about a large amount of spheroidisation, followed 
by quenching in water to leave the steel in the tough 
condition and to retain any carbon in solid solution 
in the ferrite. After the hardness had been deter- 
mined, it was heated for half an hour at 450 deg. C. 
in a thermostatically-controlled furnace and then 
cooled in air. The hardness, as recorded in the 
accompanying diagram, showed a small but appre- 
ciable drop. Since even short periods of heating at 
450 deg. C. bring about some lowering of impact 
value in a susceptible steel of this composition, it 
is evident that the marked softening effect observed 
on cooling moderately slowly from a high tempering 
temperature will not take place, but will be partially 
obscured by the grain-boundary effect. The change 
is sufficient to show, however, that at first there 
is some deposition of carbide within the grains. 
Heating for further periods resulted in the values 
shown in the diagram. The steel hardened to a 
small but definite degree, becoming even harder 





* Dickie, Journal of the Iron and Steel Institute, 1927, 
No. 2; 1929, No. 2. 

t Dickie, Journal of the Iron and Steel Institute, 1929, 
No. 2. 
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period of 26 hours produced little or no further | separation of grain-boundary carbide can take place] GWITCHGEAR FOR BANKSIDE 


softening. 

Similar experiments were repeated with steel NC 
using a preliminary period of three hours at 
650 deg. C. with the results shown in the dia- 
gram curve (a). This steel showed, in addition 
to the first small decrease and increase, a second 
decrease in hardness after an hour or two at 450 deg. 
C., and the experiments were repeated using a 
preliminary period of five hours’ heating at 650 deg. 
C., so as to remove still further the possibility of 
extra-tempering effects. In this case, curve (b), 
the hardness value seemed for a time to be steadying 
up at a constant value of 277, but further heating 
initiated a softening effect which steadily increased 
up to 26 hours. It is thought that the second 
softening in this steel is not due to ordinary extra- 
tempering effects, but to a partial break-up of the 
grain-boundary. 

The primary object of the experiments was, in any 
case, fulfilled by the observation in each case of a 
double change in hardness associated with the 
period of onset of brittleness. 

Steel AH in the quenched tough condition 
(tempering temperature 650 deg. C.) had an Izod 
value of 58 ft.-lb., and on slow cooling at a rate of 
0-3 deg. C. per minute this fell to 6 ft.-lb. Corre- 
sponding figures for steel NC were 62 ft.-lb. and 
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these steels treated in the manner described for the 
hardness determinations, but it is evident from 
other work that highly susceptible steels of this type 
drop very rapidly in Izod value at temperatures of 
about 450 deg. C. As an example, a curve drawn 
from figures recorded by Greaves and Jones* for a 
heating temperature of 475 deg. C. has been added 
to the diagram. The composition of this steel was 
carbon 0-3 per cent., nickel 3-62 per cent., chromium 
0-7 per cent., and phosphorus 0-136 per cent., 
and it was oil-quenched and water-tempered before 
the treatments indicated. It will be seen that 
80 per cent. of the total amount of brittleness 
in this steel is developed during the first 14 hours. 
It is probable that in steels of this type a large 
degree of brittleness would be produced in even 
shorter periods, corresponding to those in which the 
double change in hardness was observed. 

The physical changes in steels more resistant to 
embrittlement than those used here will no doubt 
be even more difficult to detect. The carbide 
solubility is likely to be much smaller and the long 
periods necessary to bring about embrittlement will 
tend to extra-spheroidisation with a consequent 
softening opposed to the hardening effect of a grain- 
boundary. 

The question of the direct visual demonstration 
of the grain-boundary responsible for impact 
brittleness does not yet seem to have been settled to 
the satisfaction of everyone. The author has 
observed the development of an unmistakable 
carbide boundary in a high-phosphorus nickel steel 
strongly susceptible to temper-brittleness, but not 
in a nickel-chromium steel in which the carbide 
cannot be blackened in a polished specimen in the 
way that it can in steels free from chromium, by 
boiling in an alkaline solution of sodium picrate. 





* Greaves and Jones, Journal of the Iron and Steel Insti- 
tute, 1925, No. 1. 


in Armco iron and in mild steels, and incidentally 
that it may be brought about under certain circum- 
stances with surprising rapidity. It is likely that 
the difficulty of revealing a grain-boundary in 
association with brittleness will not be so great in 
the case of embrittlement due to prolonged heating, 
since many steels in which the carbide can be satis- 
factorily etched have been found to be susceptible 
to this trouble. 

The mechanism of embrittlement on prolonged 
heating would seem to be clear. At all temperatures 
there is a slight solubility of the carbide in the 
ferrite of the steel, and any alteration of temperature 
which brings about deposition will favour the 
production of a grain-boundary network or envelope 
by the expulsion of the carbide to the outside of the 
crystals. Ifa steel is held at a “ constant ” tempera- 
ture there will always be slight variations of tem- 
perature, no matter how accurately the temperature 
is controlled, with consequent solution and _ re- 
deposition. One phase depositing another from 
solution will expel it to the boundary, given suitable 
conditions. Space lattice considerations, supported 
by many observations of such changes in metals, 
point to this conclusively. That a brittle carbide 
boundary will produce brittleness in a steel by 
lessening the cohesion of the grains is self-evident, 
and scarcely requires proof. Pomp and Holwegt 
have demonstrated very clearly, in another connec- 
tion, that a carbide grain-boundary produces very 
marked brittleness in a mild steel. 

It is now well known that molybdenum, added in 
small quantities to a steel, prevents temper-brittle- 
ness, and greatly reduces embrittlement due to 
prolonged heating. From long-time experiments it 
is seen that molybdenum does not entirely inhibit 
the changes leading to embrittlement, but merely 
minimises them. When long periods of time are 
concerned, the actual content of molybdenum 
becomes important, ahd it is advisable to keep it 
above 0-5 per cent. The adjustment of the per- 
centages of other elements also becomes important. 
In steels of the nickel-chrome-molybderum type, 
nickel is generally regarded as tending to produce 
embrittlement, and a lower percentage than formerly 
is now usual in such steels, or it may even be 
omitted altogether. 








CraIGAvon BripGe, LonpONDERRY.—The Craigavon 
Bridge across the River Foyle at Londonderry was 
opened on Tuesday, July 18, by the Lord Mayor of 
London. The bridge, which replaces the old Carlisle 
Bridge, is a double-deck road and rail structure with a 
total length of 1,260 ft. The upper deck carries a 40-ft. 
roadway and two 10-ft. footways, and the lower, three 
rail tracks of 5 ft. 3 in. and 3 ft. gauges. Work on the 
bridge, which was constructed by Messrs. Dorman, Long 
and Company, Limited, Middlesbrough, was begun in 
April, 1931. It involved the removal of some 9,100 
cubic yards of excavation, the placing of about 8,600 
cubic yards of concrete, and the erection of 5,000 tons 
of steel. The consulting engineers were Messrs. Mott, 
Hay and Anderson, of Westminster, London, 8.W. 1. 





ASSOCIATION OF SPECIAL LIBRARIES AND INFORMATION 
Bureaux.—The tenth annual conference of the Associa- 
tion of Special Libraries and Information Bureaux will 
be held at the Wills Hall, Bristol, from September 22 to 
25. On the opening day, the presidential address will 
be delivered by Sir Charles Sherrington, O.M., F.R.S., 
while on Saturday morning, a discussion on “ The 
Planning and Editing of Information Bulletins and 
House Journals ” will be opened by Miss M. Pears and 
Messrs. N. Parley and A. Clarkson, after which a paper 
on “ Efficiency with Economy in Chemical Abstracting " 
will be read by Professor J. C. Philip. In the afternoon 
a visit will be paid to the Bristol University Library, 
and in the evening a paper on “ Books and Farmers ” 
will be read by Sir See Russell. On Sunday morning 
the papers dealt with will be “ Market Research,” by 
Mr. W. R. Foster; ‘ Bibliographical Work in the 
Overseas British Empire,” by Mr. E. Lewin; ‘* Recent 
Developments in Equipment for Special Libraries,” by 
Mr. B. M. Headicar; and “ Classification of Subject- 
Titles for Engineering Periodicals,” by Mr. 8. W. Gibson. 
In the afternoon, a visit will be paid to the Bristol 
Central Library, where a talk will be given on “ The 
Work of the Public Libraries of the City, with _— 
Reference to the Library of Commerce,” by Mr. James 
Ross. This will be followed by the annual general 
meeting, while in the evening Mr. H. Heming will read 
a paper on “ Air Survey Work, its Various Aspects and 
Uses.” 





* Whiteley, Journal of the Iron and Steel Institute, 
1927, No. 2. 





+ Pomp and Holweg, Die Rvhrenindustrie, June 4, 
1932, et seq. 





SUBSTATION, LONDON. 


In a paper* which was read before The Institution of 
Electrical Engineers about twelve months ago, Mr. 
H. W. Clothier pointed out that until recently the use 
of large outdoor switchgear had not been encouraged 
by British electrical engineers, partly because the 
indoor metal-clad construction of itself enabled a 
large reduction in building costs to be effected. He 
added, however, that there was much to be said for 
such outdoor installations and that modern metal-clad 
switchgear, in which the conductors and insulators 
were protected from dirt, water, and lightning, should 
be capable of operating satisfactorily under these 
conditions. The use of metal-clad equipment has 
the further advantages that the provision of large 
clearance distances, to ensure the safety of the staff, is 
unnecessary ; that the splitting up of the sections into 
fireproof compartments is avoided, thus facilitating 
inspection ; that the primary effect of a fault is local ; 
and that the secondary effects, such as smoke and gas, 
are much less troublesome out of doors than indoors. 
Moreover, metal and compound or oil form a better 
defence for the conductors and insulation than brick 
walls and roofs. The considerations we have just enu- 
merated were the basis of the design of the 66-kV out- 
door metal-clad switchgear which has been manufac- 
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tured by Messrs. A. Reyrolle and Company Limited, 
Hebburn-on-Tyne, for the Central Electricity Board’s 
substation at Bankside. This equipment was the first 
of its kind to be manufactured in this country. A 
similar design has now been in successful operation for 
some time at other substations of the Central Electricity 
Board. 

Before giving some details of some of this equipment, 
it may, however, be as well to define what is meant 
by metal-clad switchgear, as some looseness of thought 
and confusion exist on this point. According to 
British Standard Specification No. 162-1928, it consists 
of gear in which “the components are covered in an 
earthed metal casing, fitting over the enclosed con- 
ductors and insulation, and are capable of assembly 
in relation to each other to form a self-supporting and 
self-contained panel.” In other words, no live metal, 
not even instrument terminals, is exposed. It can be 
of the air-insulated, compound-filled or oil-filled type, 
terms which are self-explanatory, and can further be 
sub-divided into fixed and draw-out. In the former case, 
all the components are permanently fixed in position 
and cannot be readily removed, while in the latter, 
the components to be isolated by removal are readily 
withdrawable from the fixed portion of the panel. 
It may be distinguished from the cubicle type of 
equipment, in which the component parts of the main 
circuit are not separately enclosed in their own metal 
casings, but may be of the open type assembled in one 
metal casing, and from the truck type, in which the 
components to be isolated are mounted on a separate 
truck. 

A single line diagram of the Bankside substation 
appears in Fig. 1, from which it will be seen that the 
two sets of ’bus bars A and B can be linked by the 
circuit-breakers C and D and supplied through the 
incoming feeders E and F. The circuit-breakers G 
and H can be used for connecting the transformers K 
and L to either set of ’bus bars. In the diagram these 
transformers are shown connected to the *bus bars B. 





* See Journal of The Institution of Electrical Engineers, 
vol, lxi, page 297 (1932). 
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This arrangement may be compared with the con- 
nections of a three-switch substation such as is widely 
used on other parts of the “ grid.”” These connections 
are shown in Fig. 2, which, it will be seen, is equiva- 
lent to the arrangement that would be obtained if the 
circuit-breaker H were used to connect the transformer 
L to the "bus bars A. It is claimed, in other words, 
that the arrangement of the "bus bars depicted in 
Fig. 1 enables the advantages both of a three-switch 
substation and of stand-by ‘bus bars to be obtained, 
together with easy means of extension, as indicated 
by the dotted lines in that diagram. 

An illustration of the Bankside switchgear erected in | 
the makers’ works appears in Fig. 6, on the opposite | 
page. This was taken when assembly was nearly com- 
plete, and gives some indication of how the connections | 
are made. As will beseen, the two sets of *bus bars are | 
run along the top of the structure in copper tubes, one 
on each side of the inspection gangway. From these 
bus bars connectionsare taken to the cable sealing boxes 
at the side of the switchgear and also to the circuit 
breakers, which are contained in tanks suspended in 
three-phase groups from the framework. Each phase 
of the switchgear is enclosed in its own metal casing, 
ind is separated from the other phases, so that there 
is no possibility that a fault on one phase will spread 
to the others. The circuit-breakers themselves are 
suspended, so that any three-phase group can be 
isolated for inspection or removed without disturbing 
the others. 

The details of the design employed will be made 
clear by reference to Fig. 3, which is a sectional view 
through one phase of the switchgear at a point corres- | 
ponding to that indicated by the arrows X and Y in 
Fig. 1. The incoming cable is connected to the sealing 
box A, the current passing to the ’bus bars E through 
the conductors B, the isolating contact C and the 
circuit-breaker contacts D. The isolating features 
embody a number of safety devices. To inspect the 
circuit-breaker, it is first switched off and then lowered 
bodily. This operation completely isolates it from | 
the supply, as shown on the left-hand side of Fig. 3, 





and makes all the conductors dead. Lowering is 
effected by an electrically-operated truck, which is 
part of the switchgear, and is visible in Fig. 6. This! 


truck is first run in under the circuit-breaker which 
is to be manipulated, and its platform is then raised | 
by a motor, until it takes the weight of the circuit- 
breaker. The cotter pins, which normally take the 
weight of the circuit-breaker, are then removed, the 
platform is lowered and the circuit-breaker is dis- 
connected the isolating contacts. As lowering | 
proceeds, the insulators F are withdrawn from the 
orifices G, and, as soon as the isolating contacts leave the 
latter, metal doors H swing round and close the open- 
ings. Thus, even when the circuit-breaker has been | 
withdrawn, all the live conductors are still enclosed in 
metal. The circuit-breaker can now be lowered further 
and taken away for inspection, or it may be supported in 
the isolated position by the cotter pins, which for this | 
purpose are inserted in slots in the guiding rods. Any | 
necessary work can thus be done in perfect safety. | 

When the circuit-breaker is raised to bring it back 
again to its operating position, a projection on its | 
carriage engages with a lever on the fixed portion of 
the equipment, and opens the doors of the orifices 
leading to the isolating contacts, so that the circuit- 
breaker insulators can pass in. 

All the conductors in the fixed portion of the switch- 
gear are insulated with bakelised paper, and, for addi- 
tional security, the chambers surrounding them are 
filled with insulating oil. Where long conductors are 
used, or where there is likely to be a concentration of 
electrical stress, condenser-type insulators are employed. | 
These contain a number of specially-shaped inserts | 
of metal foil, which are arranged so that the electrical | 
stresses are distributed as nearly as possible uniformly | 
throughout the insulation. 


at 


This method of construc- | 
tion, the makers claim, enables the insulators to be 
made considerably smaller then would otherwise be 
necessary. It also enables the material to be economic- 
ally disposed, so as to sustain the stresses to which it | 
will be subjected. Fig. 3 illustrates how the insulation 
on the conductor B has been graded according to the | 
stress, thus effecting an obvious economy in material. 
The use of oil ensures that there are no air spaces in 
the casings, and it is therefore claimed that all trouble 
due to ionisation in such spaces is avoided. The oil 
also carries away, by convection, the heat generated in | 
the conductors, and thus prevents local heating of the 
insulation. It is maintained under a slight pressure in 
all the chambers by conservator tanks, which also take | 
care of any expansion or contraction caused by a change 
in temperature. To eliminate the mechanical stresses 
which might be set up in the conductors and their casing | 
from the same cause, flexible links and bellows are 
inserted, as shown at J in Fig. 4. One end of these 
bellows is attached to the conductor casing and the 
other to the main framework. 

A comprehensive system of interlocking has been 
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introduced into the equipment to make the operation 
of the switchgear as mistake-proof as possible. For 
example, the carriage for isolating and moving the 
circuit-breaker is arranged so that it cannot be used 
unless it is in the correct and safe position for operation. 
The carriage itself consists of three platforms. One of 
these is used for moving the circuit-breaker vertically, 
the second for moving it sideways, and the third forms 
a base for the other two, as shown diagrammati- 
cally in Figs. 4 and 5. The last, or main, platform is 
operated from a controller, which is interlocked so 
that the motors driving it cannot be switched on until 
the traversing and hoisting platforms are respectively 
in their central and lowest positions. This ensures 
that the circuit-breaker which is to be moved is 
brought into the central gangway in its lowest position 
before it is transported along the line of the switch- 
board. It is impossible, therefore, for it to foul 
other parts of the switchgear while it is in motion. 
The traversing platform is also interlocked so that 
it cannot be moved unless the main platform is 
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| correctly located under a switch panel and the hoisting 


platform is in its lowest position. This ensures that the 
circuit-breakers will be in their correct position for 
raising after the traversing operation has been com- 
pleted, and also that the insulators on the top of the 
circuit-breaker will be clear of the fixed portion of the 
switchgear before the circuit-breaker can be moved 
sideways. A third interlock prevents the hoisting 
platform from being raised above the isolated position 
unless it is empty or is carrying a group of circuit- 
breakers. This interlock consists of four plungers, 
which, as shown in Figs. 4 and 5, normally project above 
the surface of the platform and engage with correspond- 
ing projections on the circuit-breakers. When all the 
plungers are up (i.e., when the platform is empty) the 
circuit to the motors is complete and the same is true 
when all the plungers are down (i.e., when a group of 
circuit-breakers is on the platform). If the plungers 
are not either all depressed or all raised, the circuit is, 
however, broken. The primary reason for this inter- 


lock is to prevent the operator from trying to remove 
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can be completely built up in the factory and subse- 
quently dismantled into a small number of parts and 
| transported to the site. Here it can be re-assembled 
| by means of the manceuvring truck, so that a separate 
overhead crane is unnecessary. 








| THE LATE MR. A. R. EVEREST. 


WE regret to record the death of Mr. Augustine 
| Robert Everest, which occurred at Rugby on Saturday, 
| July 15, at the age of 67. He had been connected with 
|the engineering activities of the British Thomson- 
| Houston Company, Limited, for many years, and had 
|carried out a great deal of useful research work on 
electrical machinery and insulating oils. 

| Mr. Everest was born at Lymington, Hampshire, 
in 1866, and received his early technical training at 
King’s College, London. He was then apprenticed 
to Messrs. Siemens Brothers and Company, Limited, 
Woolwich, after which he joined the engineering staff of 
the Peninsular and Oriental Steam Navigation Com- 
| pany, and served with them for two years. His next 
| position was in the United States, where he worked with 
| the Thomson Electric Welding Company, Lynn, until 
1896. In that year, he joined the Thomson-Houston 
| Company of America, which later became the General 
| Electric Company, of Schenectady. In 1905, he returned 
| to England to join the engineering staff of the British- 
| Thomson Houston Company, with which firm he was 
| still serving at the time of his death. He acted for 
some nine years as the chief designer of alternating- 
current apparatus as well as chief adviser on special 
tests and on the investigations made into the properties 
of insulating materials. In 1914, he was appointed 
consulting engineer to the engineering and manufac- 
turing departments. 

Mr. Everest was elected a member of the Institution 
of Electrical Engineers in 1907, and was also a member 
of the American Institute of Electrical Engineers, the 
Faraday Society, the Institute of Radio Engineers and 
the American Society for Testing Materials. He served 
on the Main Research and Education Committees of 
the British Electrica] and Allied Manufacturers’ Associa- 
tion and on the Electrical Industry Committee of the 
British Standards Institution. He was also a member 
of the Council of the British Electrical and Allied 
Industries Research Association and of the Inter- 
|national Relations Committee of the Institution of 
| Electrical Engineers. 











Tue Exarsition or INventIONS.—The ninth Inter- 
| national Exhibition of Inventions, which is organised 
s S £ : by the Institute of Patentees, 39, Victoria-street, London, 
Fie. 6. Gear IN, Buitpers’ Works, |S.W., will be held at the Central Hall, Westminster, 
| London, from October 4 to 14, 1933. 
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been isolated. If an attempt should be made to do |circuit-breakers. Although it is intended that the | Pottution.—At a conference of the National Smoke 
this, one of the plungers would rise as soon as the plat- | operations connécted with the switchgear should | Abatement Society, — tang 54 +e: =- riday, 
form was lowered slightly and thus break the lower- | normally be carried out electrically, manual equipment | oe awe Oe ee eee om Netionel Buildine 
ing-motor circuit. The interlock becomes inoperative is also provided, 80 that the procedure we have described | Stones ” was opened by Mr. R J. Schaffer, attention 
when the hoisting platform is below the position a | can still be carried out if the supply to the operating | being called to the damage caused to such structures 
circuit-breaker would occupy when fully isolated, so! motors fails. An advantage of this design is that it' in London alone by atmospheric pollution. 
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LABOUR NOTES. 

At a conference in Edinburgh on Thursday last 
week, representatives of the shipyard trade unions 
informed the Shipbuilding Employers’ Federation that, 
in the opinion of their national executive committee, 
there was no need for the creation of a new class of 
craftsmen to be known as ship welders, and if the 
evolution and development of ship welding necessitated 
structural alterations, the demand for craftsmen to do 
the class of work required could be met by an extension 
of the training of apprentices in the various sections 
affected. On May 25 last, it will be recalled, the Ship- 
building Employers’ Federation submitted proposals 
to the unions regarding the training and remuneration 
of ship welders and their constitution as a new class 
of craftsmen. After the employers had considered the 
reply of the unions, Mr. Hutchison, the president of the 
Federation, stated that it would be necessary to report 
the decision of the men’s representatives to the full 
board of the Federaton and also to its local associa- 
When that had been done, he said, the joint 
conference would reassemble. 


tions. 


Mr. Hutchison emphasised that the employers’ 
proposals had been framed after prolonged considera- 
tion of the needs of the industry and the development 
of structural welding that ahead. In their 
view, the industry was confronted with the prospect 
of changes as far-reaching as the transition from wood 
to iron, and to assist them to cope with the new condi- 
tions it was essential that new class of craftsmen 
should be created to do ship welding. The unions 
replied that they were in no way opposed to the 
development of new methods or the introduction of 
new tools, but they were unanimously of the opinion 
that the employers’ proposals would not meet the 
needs of the trade union organisations. 


loomed 


a 


Speaking at Beeston, Nottingham, last week, after 
the formal opening of a new factory for Messrs. Boots, 
Lord Trent said that while mechanisation in his own | 
firm had cheapened production, stimulated demand, 
and thereby steadily increased employment, that had 
not been the general practice. He was told that there 
were to-day 200,000 boys and girls without any chance 
of getting work, and that in two years’ time there | 
would be no fewer than 600,000 in that terrible position. 
If machinery was going to condemn men to penury, 
we should be better off without inventions and without 
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six-hour day in a manufacturing plant which introduced 
the system in December, 1930. The management 
reported, it is stated, that the six-hour day had led to 
increased daily production from the plant, an increased 
return from capital invested, decreased overhead 
expenses, and the elimination of the luncheon and 
refreshment room expenses. The change had caused 
reductions in pay for about three-quarters of the 
workers involved, but was nevertheless preferred by 
77 per vent. of the workers, the remainder preferring the 
eight-hour shift because they received more pay. 
The workers liked the system because they had more 
time for home duties, leisure, and study, and to work a 
home garden, less fatigue at the end of the day, a 
chance for outdoor pleasures, and time to buy more 
economically at a time when the shops were less 
crowded. 


The weekly organ of the International Labour Office 
at Geneva prints an interesting summary of the replies 
received to a questionnaire on the six-hour day sent 
out by the Department of Industrial Engineering of 
Cornell University. Companies employing about 
165,000 persons replied. Seventy-two per cent. of the 
replies expressed the personal opinion of the managers 
in favour of the six-hour day, and most of those opposed 
to the change based their opposition upon operating 
conditions in their particular businesses. Further, 
many of those opposed to the six-hour day did not 
object to a shorter working week. Sixty per cent. of 
those replying recognised that the general trend was 
towards shorter hours. Sixty-eight per cent. agreed 
that the six-hour day was feasible. A question was 


| also put as to whether a shift system would be intro- 


duced if hours were shortened. Sixty-seven per cent. 
of those replying were working only one shift, 7 per 
cent. two shifts, and 26 per cent. three shifts a day. 
With the introduction of a six-hour day, a significant 
number (25 per cent.) would apparently work two shifts, 
while 23 per cent. stated they would work four shifts a 
day. 


With regard to wages, the majority (66 per cent.) 
expected the hourly rate to be raised, though only 
38 per cent. expected the daily wage to be maintained. 
A study of the replies shows that many expected 
that the hourly rate would be increased but not enough 
to make the daily rate equal to the previous daily rate 
for a longer day. There was a general feeling on the 
part of those who predicted a decreased daily wage that 
this decrease would be only temporary and that in the 








mechanical Machinery must be used to 
cheapen production and to create more leisure. This 
was the meaning of the demand for the 40-hour 
week,” but there were innumerable variations of this 
method. Mr. Roosevelt in America had been quick 
to get at the heart of the unemployment problem. Hibs | 
aim was to distribute more money in wages, and so 
give the workers the pure hasing power that would 
enable them to buy what their labour produced. He | 
(Lord Trent) had recently suggested, as a beginning in 
this country, a compulsory month's holiday with full 
pay for all retail workers. This was merely an arith- | 
metical variation of the 40-hour week 


progress. 











scheme. 

According to la Journée Industrielle, the a 
ment Committee of the French Confederation of 
Commercial and Industrial Associations recently pro- 
tested to the Prime Minister against the proposed 
introduction of the 40-hour week. The statement | 
declared that the Prime Minister had deemed it to be | 
his duty, in spite of the views of manufacturers, mer- 
chants, and agriculturists, to uphold the reduction of 
weekly hours of work. While limiting hours of work 
to 40 in the week, he appeared to attach only secondary 
importance to the fact that most foreign countries 
did not yet observe the eight-hour day. They them- 
selves, however, had for over twelve years loyally 
submitted their production to a system which had 
resulted in increasing the cost of living and reducing 
French exports, but it was their duty to oppose any 
measure likely to increase poverty and unemployment 
in France. In the name of 550,000 members of the 
Confederation of Commercial and Industrial Associa- 
tions, and the multitude of workers and salaried 
employees whose fate was bound up with their pros- 
perity, they implored the Prime Minister not to make 
the present situation worse by pledges which they 
would be bound by their honesty to carry out to the 
letter, while other countries would not be much incon- 
venienced in this respect. It could not be forgotten 
that 10 of the French departments had been devas- 
tated, and that France had maintained and was still 
maintaining a large quota of foreign workers who 
would be the beneficiaries, against the interests of 
French labour, of provisions whose danger and 
unsuitability were only too obvious. 





| 
| 





The United States Bureau of Labour Statistics 
carried out some time ago a survey of the results of the 


long run a way would be found to increase the daily 
wage even above that formerly paid. 


An Act, approved by the President of the United 
States on June 6, provides for the establishment of a 
national system of public employment offices and for the 
co-operation of the States in its promotion. The Act 
sets up, in place of the existing employment service 
in the Department of Labour, a bureau, under a 
director to be appointed by the President, to be known 
as the United States Employment Service. The 
bureau is to promote and develop a national system 
of employment offices, to maintain services for the 
placing of veterans (ex-service men) and agricultural 
workers, and to assist in establishing and developing 
systems of employment offices in the several States. 


The Act authorises the appropriation of 1,500,000 
dols. for the year ending June 30, 1934, 4,000,000 dols. 
for each succeeding year up to June 30, 1938, and, 
thereafter, such sums as Congress may deem necessary. 
States which accept the provisions of the Act will be 
eligible to receive grants from the appropriations, based 
on the proportion which their population bears to the 
total population of the United States, provided that no 
payment will be made in any year until an equivalent 
sum (at least equal to 25 per cent. of the maximum 
possible grant according to population) has been made 
available by the State, or an agency thereof, for the 
purpose of maintaining public employment offices. 
The director is authorised to establish a Federal Ad- 
visory Council representative of employers and workers 
and of the public for the purpose of formulating policies, 
and to require the organisation of similar councils in 
the various States. 


President Roosevelt's “ blanket code’ appears to be 
encountering somewhat heavy weather. It is, for 
instance, being cited as indirectly the cause of the 
trouble in one of Pennsylvania’s important coalfields 
where 30,000 miners are on strike because the coal- 
owners are opposed to their organisation. Under the 
National Recovery Act, the men are, of course, entitled 
to organise. The National Association of Manufac- 
turers has, moreover, recommended its members not to 
sign the “ blanket code” until they have ascertained 
how the National Recovery Administration interprets 
the provision for workers now receiving wages higher 
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than the minimum, but working a longer week than 
that authorised by the code. According to General 
Johnson, the head of the Recovery Administration, the 
code does not affect existing labour contracts unless 
they are broken by mutual consent, and compensation 
now being paid to employees which exceeds the mini- 
mum wage specified by the code must not be reduced 
in order to offset the specified reduction in hours. 


In a bulletin which it has issued to members, the 
National Association of Manufacturers says :—‘‘ If the 
relative paragraph is interpreted to mean that hourly 
workers must be paid the same weekly pay for a 
reduced number of hours, then the contract in many 
cases becomes insupportable. Thousands of industries 
whose finances have been drained by three years’ 
operating losses cannot possibly finance greatly 
increased labour costs pending the certain delay in 
obtaining higher prices and greater sales. This would 
ruin and shut down small institutions, which would 
further add to unemployment.” The association, 
however, urges that where shorter hours would normally 
reduce the weekly pay, rates should be increased by 
“equitable adjustment.” 


Addressing the International Federation of Trade 
Unions—of which he is president—at Antwerp on 
Sunday, Mr. Walter M. Citrine said that two years 
ago the Federation had appealed for the acceptance 
by Governments of certain remedial measures. One 
was a curtailment of hours of work. Along with it was 
a demand that the purchasing power of the masses 
should be raised. World opinion had ripened con- 
siderably on these aspects of policy. Only one country, 
however, had been bold enough to apply the policy 
with the rigour and energy necessary. As a trade 
unionist, he had been impressed with the courage and 
vision displayed by the President of the United States 
in developing the policy of his Administration on these 
lines. He regarded it as significant and hopeful that 
he had brought the representatives of the American 
trade unions into consultation and administrative co- 
operation in pursuit of the ends he had in view. It was 
to be hoped that the vested interests, so strongly 
entrenched in American capitalism, would not frustrate 
his efforts. 


Unhappily, Mr. Citrine went on to say, it could not 
be said that the Governments of Europe had accepted 
the doctrine that reduction of working hours was a 
contributory factor in the solution of these problems, nor 
had much progress been made on the other aspect of 
the Labour policy—the increasing of consuming power 
by raising wages. It was true that wage-cutting was 
no longer publicly advocated by employers or Govern- 
ments as an intelligent measure in the present circum- 
stances, but with the exception of the United States, 
none had embraced the positive policy of increasing 
wages. 


In the course of a speech delivered at Doncaster on 
Saturday, Mr. E. Shinwell expressed the opinion that 
if industries were transferred from private to public 
hands without an adequate measure of workers’ repre- 
sentation on boards of management, they might be 
efficient, but social conditions would be ignored. It 
must never be forgotten, he said, that the primary 
purpose of national ownership was to secure a higher 
standard of social comfort for the workers, and efficiency 
was only a means to that end. On the other hand, 
to give the producer the complete control of industry 
without regard to the needs of consumers was not 
Socialism but Syndicalism, and could not be supported 
by the Labour Party. It was not so much workers’ 
control that was required as democratic control in 
which both producers and consumers could exercise 
their proper functions in relation to the needs of the 
community. Socialisation of industry meant what 
it said. It meant that industry should be socially 
owned and managed in the interests of the community 
and not in the interests of any one section. 


Industrial and Labour Information states that the 
National Federation of German Industry recently 
sent to its affiliated organisations a circular informing 
them that the efforts towards unification with a view 
to the establishment of a single organisation of German 
employers would not be continued for the moment. 
The circular was sent in agreement with the Federal 
Ministry of Economy. 


IMPROVEMENT IN THE GERMAN ENGINEERING INDUS- 
TRY.—According to a report by the Association of 
German Machinery Manufacturers, the improvement in 
the numbers of orders from home sources has been 
maintained, though export business has further fallen 
off. Some manufacturers have, however, been able to 
increase the working hours so that an average of 40 hours 
a week is now being worked. 
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THE SCANDINAVIAN SECTIONAL 
MEETING OF THE WORLD POWER 
CONFERENCE. 


Tue Sectional Meeting of the World Power Confer- 
ence, which was held in Scandinavia from June 26 
to July 9, was organised in nine sections covering ; 
Energy supply; power and heat combinations ; special 
energy problems of the heat-consuming industries and 
of the iron and steel industry; electric heating ; 
transmission and utilisation of power on industrial 
machinery; railways; city and suburban traffic and 
marine transport. The first section was further sub- 
divided into three, in which electricity, gas and 
forms of solid and liquid fuel were, respectively, dealt 
with. We have already published a report of the 
proceedings at the various meetings, and now intend, 
as is our usual custom, to give abstracts of a selection 
of the papers presented, beginning with those included 
in Section la. 


Evectricity Supe.y. 

The General Reporter of this sub-section was Mr. K. G. 
Ljungdahl, and the papers presented may be divided 
into two main groups, depending on whether they 
described the general position of electricity supply in 
the different countries or the technical problems to 
which the provision of that supply has given rise. 

In a paper on “ General Power Systems as Sources 
of Energy for Large-Scale Industry and Transport,” 
Dr. W. Borgquist pointed out that in countries where 
coal was the natural source of energy, the trunk lines 
connecting the stations distributed power to consumers 
within a comparatively small radius, and helped to 
equalise the output between the stations themselves. 
The average transmission costs were low, as only a 
small part of the power was transmitted any distance. 
In countries where the supply was based on water 
power, on the other hand—and the same applied in 
countries making use of brown coal—the stations 
were generally remote from the load, and power had 
to be transmitted over long distances, The trans- 
mitting costs were, therefore, high, and for that reason 
it was not so easy to replace local stations on economic 
grounds as in the former case. The factors which had 
made centralisation possible were the diversity of the 
consumers’ maximum demands, lower no-load losses, 
and reductions in the staff and stand-by plant. In 
addition, the cost per kilowatt of plant capacity and 
the load losses might be lower, and consumers were 
relieved of the necessity of finding capital for their 
own equipment, and could increase or decrease their 
demands according to their requirements. 

It might be taken as axiomatic that, in future, 
power supply would be based on both large and local 
plants. The question was whether the former would 
be able to retain their present share of the output, or 
whether the latter would regain some of the ground 
they had lost. The answer depended not only on 
technical developments, but on politics and _ tariffs. 
The advantages of the large station would become 
less pronounced as local stations were improved, and 
as the growth in their requirements made it worth 
while for large consumers and municipalities to estab- 
lish their own plants. Whether the large station 
would be able to compete under these conditions 
depended principally on the tariff it could offer. 
Generally it should be able not only to supply power 
at a price lower than that at which its consumers 
could, on the average, pfoduce it for themselves, but 
should also be able to maintain a lower price than a 
local plant for the whole of the power needed, whether 
on the base load or on the peak. To do this, it was 
sometimes necessary for the power concern, if competing 
with a local plant, to allow a moderate rebate. This 
might also be advisable, either because it had surplus 
power at its disposal, or because it anticipated a 
reduction in price in the near future. 

In a paper on “ Some Statistical Data on the Location 
and Energy Supply of the Basic Industries of Sweden,” 
Mr. E. Velander pointed out that 80 per cent. of the 
electricity utilised in Sweden was absorbed by the 
heavy industries. The country could be divided into 
four power districts: South, Central, Bergslagen, and 
Norrland. In the last two, almost all the consumption 
was for industrial purposes, while in the second and 
first, power represented about 60 per cent. and 50 per 
cent. of the total, respectively. In these two districts, 
most of the energy was obtained from the public 
networks. In Bergslagen, on the other hand, private 
plants predominated, while in Norrland, the position 
of the two sources was about equal. In Bergslagen, 
the home of the steel industry, almost all the energy 
was produced from water power, while in Norrland 
the percentage of thermal energy was rather high, 
owing to the use of saw-dust for firing. 

Mr. N. Forssblad presented a paper on “ Krangede, 
a Co-operative Power System.” This described a 
scheme whereby five large iron works in Central 
Sweden had acquired the Krangede falls on the 
Indalsalven river, about 350 km. from the load centre, 
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and had formed a company with other partners, 
including the City of Stockholm. The enterprise was 
organised as a joint stock company in which the six 
concerns mentioned held almost equal shares. These 
shares entitled the holders to receive the power genera- 
ted at cost price in proportion to their holding, any 
excess over their requirements being available to the 
other shareholders before it was sold to outsiders. The 
price was on a two-part basis, with a running charge of 
not less than 0-2 ére per kilowatt hour. This charge 
was increased by 100 per cent. during low-water periods. 
The remainder of the price charged was proportional to 
the demand. The station, which was now being built, 
would contain two 30,000-kW sets to begin with, and 
would have an ultimate capacity of 180,000 kW. Power 
would be transmitted at 220 kV to Horndal, a distance 
of over 340 km., where it would be stepped down to 
70 kV for distribution. A 220 kV line would also be 
run from Horndal to Stockholm. 

Dealing with “ The Utilisation of Electrical Energy 
in the Norwegian Industry,” Mr. T. Norberg Schulz 
said that real large-scale industry in Norway had 
started at the end of last century with the development 
of electro-metallurgy and electro-chemistry. In 1905 
there were 757 hydro-electric plants with an aggregate 
capacity of 70,246 kW at work, while at the end 
of 1931, the corresponding figures were 2,387 and 
1,759,078 kW. At present, about 95 per cent. of the 
developed water-power was converted into electrical 
energy and this could be taken as a measure of the 
expansion of the industries mentioned. About 70 
per cent. of the energy delivered was consumed in the 
manufacture of aluminium, carbide, carborundum, 
ferro-alloys, nickel, nitrogen products, iron, steel, and 
zinc. Most of these industries possessed their own 
power plants. About 11 per cent. of the output was 
consumed in the manufacture of wood pulp, cellulose 
and paper, and again about two-thirds of these factories 
utilised their own plant. The same was true of the 
mining industry, which consumed about 2-8 per cent. 
of the total output. On the other hand, the textile, 
shipbuilding, and general engineering industries drew 
90 per cent. of their power requirements from the 
public supply. The annual consumption per head 
employed was 23,000 kWh, this high figure being due to 
the fact that in the chemical industries, the number of 
employees was small compared with the consumption. 

In a paper entitled ““ Norwegian Water Power for 
Large Industries’ Mr. E. Svanée pointed out that the 
the reason for the surprisingly good position of Norway’s 
large industries, in spite of world over-production, was 
that they utilised cheap water power. Though there 
was still an abundance of such power available, only a 
small part of it would be utilisable by large industries, 
owing to the unevenness of its flow, the cost of its 
development, and the lack of suitable sites for factories 
in the neighbourhood. 

Private estates which have been converted into 
industrial enterprises constitute a form of undertaking 
which is peculiar to Sweden, and, at present, a typical 
concern of this kind produces timber, cellulose and 
iron and steel. In dealing with this subject in their 
paper on “ Power Supply of the Swedish Industrial 
Estates,’’ Messrs. C. Kleman and E. Upmark pointed 
out that such estates were generally self-supporting 
in the matter of power, the supply being usually 
obtained from water. At the beginning of 1932 the 
water power utilised in Sweden was equivalent to 
1,327,000 kW, of which 509,000 kW, or 38 per cent., 
was owned directly or indirectly by industrial estates 
and 350,000 kW, or 26 per cent., was operated by the 
State. For instance, the Swedish Pulp Company had 
an installed capacity of 101,000 kW, of which 68,000 kW 
was hydraulic and 33,000kW thermal. This concern 
was an amalgamation of several Norrland enter- 
prises and owned 1,500,000 hectares of forest land. 
The timber gathered was floated down the rivers 
and was converted into sulphite, sulphate and mechani- 
cal pulp. The distance between the southernmost and 
northernmost plants of the company was nearly 
200 miles, and as the latter was connected to the State 
network an interchange of energy over an area measur- 
ing 300 miles between Robertsfors in the north and 
Vifors in the south was possible. The electrical out- 
put was 265,000,000 kWh per annum, in addition to 
which a considerable amount of water power was used 
directly in the pulp mills. 

In a paper entitled ‘“‘ Zusammenarbeiten der Elek- 
trischen Kraft-Zentralen in Siidostnorwegen,” Mr. 
A. B. Bjerknes described the operation of the electricity 
undertakings in south-east Norway, the installed 
capacity of which was about 500,000 kW. As a result 
of the examination of flow charts, it was found that by 
operating the undertakings in Numedalslaagen and 
Glommen in parallel, instead of as two separate groups, 
a saving of about 10 per cent. in plant capacity could 
be effected and that the individual stations in each 
group could also be run more advantageously. The 
reason was that the low-water period on the lower 
part of the Glommen, where the larger stations were 


to be found, was considerably shorter than in Numedals- 
laagen, and that the plant capacity in the Glommen 
stations corresponded very closely to the minimum 
water flow. The large flow on this river during the 
spring and autumn could therefore be utilised to assist 
the Numedalslaagen stations. 

The network was controlled from a load-dispatching 
station equipped with a distance-recording system. 
This consisted of a precision clock in each of the four 
power stations and in the load-dispatching station, 
which controlled accurate indicating instruments 
through a frequency-operated clock, thus enabling 
the variation of the frequency-time from the normal 
time to be measured to within 1/100 sec. A change in 
frequency of this order, which, of course, did not affect 
the operation of the plant, could be utilised to signal 
changes in water conditions and other similar infor- 
mation. 

The problem of exporting power from Norway to 
other countries has been considered at previous Con- 
ferences from both the technical and economic points 
of view. As a result, a company consisting of repre- 
sentatives of the various interests concerned in Norway, 
Sweden, Germany and Denmark has now been formed 
with the object of investigating all the questions 
involved. In a paper entitled ‘ Kraftexportaus 
Norwegen,”’ Messrs. B. Stuevold-Hansen, S. Klouman 
and J. P. Nissen stated that this company had now 
commenced operations and had distributed its work 
between five committees, covering concessions, the 
development of water power, transmission, distribution, 
and sales and finance, respectively. 

Mr. R. J. Jensen presented a paper on “‘ The Third 
Stage of Development of the H. C. Orsted Power Sta- 
tion, Copenhagen.” This station, which was the 
largest in Denmark, was opened in 1920, the installed 
capacity consisting of one 6,000 kW and two 10,000 
kW turbo-alternators, which were supplied with 
steam at a pressure of 15 kg. per square centimetre, 
and a temperature of 350 deg. C. from ten boilers, 
each with a heating surface of 550 sq. m. In 1926, 
a 32,000 kV set, operating on steam at a pressure 
of 25 kg. per square centimetre and a temperature of 
375 deg. C., was put to work, while in 1930 a third 
extension to meet the increasing load was begun. This 
extension consisted of eight Stirling boilers, each with 
a heating surface of 1,597 sq. m., and fitted with super- 
heaters, economisers, air heaters and induced-draught 
equipment. As continuity of operation was considered 
to be more important than economy, the pressure of 
25 kg. per square centimetre was retained, though the 
steam temperature was raised to 400 deg. C. The 
generating plant comprised two 36,000 kW turbo- 
alternators, which supplied energy at 6,500 volts, 
this pressure being stepped. up to 30 kV in two 40,000 
kVA transformers. In addition, a Diesel-driven set 
with an output of 15,000 kW at 6,500 volts and coupled 
to a 19,000 kVA transformer was provided. 

In a paper entitled “* A Survey of Industrial Electric 
Power Supply in Great Britain,” Messrs. H. Hobson, 
F. Forrest and C. D. Taite pointed out that the per- 
centage of the occupied population of Great Britain 
engaged in manufacture was 73-5, compared with 57-8 
per cent. in Germany, 56-2 per cent. in the United 
States, and 46-8 per cent. in France. On the other 
hand, a comparison of the extent of the mechanical 
and electrical application of power in various industries 
in Great Britain and the United States showed that 
only 2-23 h.p. per worker was used in the former 
country, as against 4-6 h.p. in the latter Electric 
power had, however, been progressively substituted for 
mechanical power during the past quarter of a century, 
as shown by the fact that while in 1907 mechanical 
power directly used represented 84 per cenv. of the total, 
in 1930 the figure had fallen to 34 per cent. Again, 
while in 1907 public electricity supply was used for 
only 7 per cent. of the total power equipment, by 1930 
this figure had risen to over 43 per cent. This was due 
to the fact that, even under the system ruling before 
1926, electricity represented the cheapest and most 
satisfactory source of power in many districts. Among 
the reasons contributing to this were the large size of 
the units that could be employed by the supply authori- 
ties and that these authorities could raise their capital 
at rates which approached those applicable to Govern- 
ment long-date loans. Broadly speaking, these two 
factors represented a difference of from 4 to 5 per 
cent. per annum on the capital expenditure of public 
and private plant. In addition, a better thermal 
efficiency was obtainable in the larger stations, while 
a public supply offered greater security and obviated 
the necessity of installing plant which might be called 
upon to work below its full capacity during times of 
depression. Again, a factory taking a supply from the 
mains could extend its power-using processes at will, 
and was able to participate in the advantages arising 
from the diversity in the times of demand between 
different consumers and from the advances in technical 
design which were embodied in extensions to old and 





in new stations. As an indication of the cumulative 
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Fie, 2. Inrer1or oF SaLoon Coacu. 











Fic. 3. Intert1or oF Burret Car. 


in a few designs of dining cars. In the saloon cars, the | of East Cowes, in sizes up to 25 ft. long by 6 ft. wide. 
individual bucket-type seating is provided, on the lines |The teak framing has been designed to eliminate 
of road vehicles, while in the buffet car the seating is | rebating as far as possible. The floor boards are bolted 
on the most modern steel furniture lines. | direct to the underframing, without the intervention 

The company has built five trains of this type, each | of any cushioning. The face of all body framing in 
consisting of 12 vehicles, the total seating accommoda- | contact with panelling is covered with special Rexine, 
tion being 600. At the front end is a combined brake | the panels being bedded on chemical adhesive. The 
and saloon. This is followed by two articulated window frames are Alpax die castings, and are also 
saloons, behind which is a kitchen-buffet car, followed | bedded on chemical adhesive. The bodywork has 
again by two articulated saloons. The last half of the | thus been made exceptionally strong, weatherproof, 
train is similar, but in the reverse order. | and quiet running. Owing to the open character of 

The type of construction is quite novel in English prac- | the interiors, the stiffening effect of partitions is absent. 
tice. The vehicles are 52 ft. long, in the case of the articu- | In order to make up for this, steel stiffening ribs are 
lated saloons, the others being 61 ft. 6 in. Standard | introduced at the central doorways, as is best shown in 
L. and N.E.R. underframes and bogies are employed. | Fig. 2. 








Teak framing is used, but the whole of the exterior| The interiors are lined throughout with plywood up | 
panelling is of plywood, consisting of }-in. waterproof | to the cantrail, the ceilings being of millboard. Rexine 
boarding supplied by Messrs. Saunders-Roe, Limited, | has been used throughout for the interior, finish, with 
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different colour schemes in the several vehicles. In 
some, dark blue extends from floor to waist line, with 
silver blue above, the ceiling being of ivory. In others, 
dark brown, light brown and cream have been used, 
and again dark green, stippled grey and cream are 
employed in others. The saloon floors are of cork 
lino, those of the buffet cars being of “‘ Korkoid.” 

The seats in the saloons are upholstered in moquette 
and leather, the seat cushions being in some cases 
fitted with the Vi-Spring Company’s spring filling, and 
in others with the Dunlop Company’s Latex cushioning. 
The buffet car seats are of tubular steel chromium 
plated, and upholstered in Rexine. The table frames 
in the latter cars have tubular legs, are chromium 
plated, and have Korkoid tops. A buffet counter is 
arranged at one end of the car, as shown in Fig. 3, 
beyond which is a kitchen. The kitchen and buffet 
equipment includes gas cooker, tea and coffee auto- 
matic boilers, electrically-operated refrigerator, &c. 

The general interior fittings include frameless 
mirrors, chromium-plated luggage racks, hat brackets, 
light fittings, &c. Metal fitments below the waist line, 
and ceiling ventilators, are cellulose-finished to match 
the interior colour scheme. The lavatory accommoda- 
tion has been increased to give two compartments at 
each end of each saloon, so that when assembled four 
such compartments are adjacent at 7 points, with two 
at others. The trains are steam heated with radiators 
running the full length of the saloons on both sides. 
The exterior finish breaks away from the well-known 
plain varnished teak, green being used for the panelling 
up to waist-rail level, with cream above, the roofs being 
white. 

In view of the prominence often given, rather 
thoughtlessly and without regard to service rendered, 
to the question of weight per passenger, it may be 
interesting to state that the articulated saloons seat 
together 112 passengers, and weigh 51 tons 16 ewt. 

We are indebted for particulars of this interesting 
stock to Mr. H. N. Gresley, C.B.E., M.Inst.C.E., Chief 
Mechanical Engineer, to whose designs the trains have 
been built. 


THE VISCOSITY OF CELLULOSE 
SOLUTIONS. 


In every phase of industry it is essential to have 
standardised systems of tests of materials to safeguard 
the interests of all concerned. With cellulose solutions, 
viscosity is the most sensitive index to the extent of 
the chemical degradation of the dissolved cellulose. 
This, in turn, in a number of industries, is closely 
related to other properties of the material, of import- 
ance in the proper working of some process, or in the 
nature of the industrial product. As a result, the 
measurement of viscosity has become of vital concern 
to all industrial users of cellulose, but unfortunately 
the determinations have not always shown consistency, 
because the methods of testing, and of expressing the 
results, have varied. A sub-committee of the Fabrics 
Research Committee of the Department of Scientific 
and Industrial Research was therefore established to 
recommend some standard method of conducting the 
tests and of expressing the results for all industrial pur- 
poses, and thus to ensure uniformity and consistent 
interpretation of the results. The inquiry was directed 
to the determination of a method suited to immediate 
industrial application, and not necessarily of the 
greatest precision. The report on the system proposed 
bears the title “* The Viscosity of Cellulose Solutions,”’ 
and is published by H.M. Stationery Office, at a price 
of ls. net. 

Measurements of the flow properties of cellulose 
solutions are associated with many difficulties not 
encountered in ordinary viscosity measurements, 
which account for the variations in the methods used. 
The first difficulty is due to the fact that cellulose 
solutions are not simple, non-reactive, chemical sub- 
stances. Then, again, the most suitable solvent, 
cuprammonium hydroxide solution, is a ternary 
mixture of variable composition and is dependent upon 
its method of preparation and the conditions of its 
storage. In addition to these troubles, cellulose is 
oxidised by air in the presence of alkalis, and with 
particular ease in alkaline complex copper solutions. 
Even in the absence of air, illumination of the cellulose 
solution produces a gradual fall in its viscosity. Other 
difficulties are associated with the colloidal nature of 
cellulose solutions. 

In reviewing the work so far done, the authors of 
the report showed that there was no demand for a test 
of strict academic accuracy. In industry, the first 
use made of the viscosity measurement was as a 
control of the cellulosic raw material for nitration 
in the explosives industry. In textile manufacture, 
the significance of the test was found in its close 
relationship with the tensile strength of the solid 
fibre. In the pulp and paper industries, only the 
experimental stage of the use of the test had been 
reached, but interest was shown, as viscosity deter- 
minations afforded a convenient method of grading 
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rags for strength, and of controlling the cooking and 
bleaching processes, both for rags and wood. The 
classification of the original cellulose by its viscosity 
was of vital importance in the manufacture of cellulose 
esters for celluloid and cellulose lacquers. 

The sub-committee recommended a method com- 
bining reasonable accuracy with a very simple technique. 
This consists in making observations with 0-5 per cent. 
cuprammonium cellulose solutions at 20 deg. C. in 
a single standard capillary instrument of the type used 
by Clibbens and Geake. This viscometer consists of 
a wide glass-tube body on which are etched three 
rings at different heights. At the foot of the wide tube, 
a funnel-shaped seal provides the entrance to a short 
capillary tube, ground flat at bottom. The top of the 
instrument is closed with a rubber stopper, carrying 
a second short capillary tube, a short length of rubber 
pressure tubing, and a screw clip. The dimensions 
are strictly specified. The positions of the etched 
timing rings are such that, for a normal viscous fluid 
flowing slowly, the time of the fall of the meniscus 
from the top one to the second, is the same as that for 
the drop from the second to the third. The instru- 
ment is calibrated by measuring the time of flow of 
a glycerol solution of known fluidity at a temperature 
of 20 deg. C. 

The sample of cellulose is taken in its air-dry condi- 
tion, and of such a weight as to yield a solution of 
0-5 per cent. when introduced with cuprammonium 
into the instrument. With the solution, a measured 
amount of clean mercury is also introduced to assist 
in the agitation as the instrument is turned over, and 
thus aid in solution. A black cloth is put around the 
viscometer during this activity, to ensure freedom 
from the effects of light, and the agitation is carried 
out regularly by tying the instrument to one of the 
spokes of a wheel, revolving at 4 r.p.m. Much work 
has now been done in various cellulose-using industries 
to find what is the consistency of the results obtained 
with the standard viscometer, and the experiences 
have borne out the claims made for the instrument as 
one which affords information of sufficient accuracy to 
be valuable, and is, at the same time, suitable for use 
in any ordinary works laboratory. 


ENGINEERING TRAINING AND 
EDUCATION. 

South Wales and Monmouthshire School of Mines. 
The Calendar for the 1933-34 of the South 
Wales and Monmouthshire School of Mines, Treforest, 
Glamorgan, has recently been published. This contains 
particulars of the full-time courses available in mining, 
colliery and chemical engineering and cognate subjects, 
the part-time courses provided for colliery managers 
and other officials, and the evening courses in which 
instruction is given in mining, mechanical, electrical 
and motor engineering, foundrywork, building, and 
other subjects. Copies of the Calendar may be obtained 
from the principal of the School, at the address given 
above. The first term of the school year commences 
on Monday, September 18, for evening students and on 
Tuesday, September 19, for day students. 

Bradford Technical College.—Information regarding 
the diploma and special day courses available at the 
Technical College, Bradford, during the forthcoming 


session 





1933-34 session, is contained in the prospectus which 
has recently come to hand. Diploma courses are 
arranged in the departments of textile industries, 
chemistry, dyeing, civil, mechanical and electrical 
engineering and physics. These involve full-time 
attendance during a period of three or four years. 
The courses have also been arranged to meet the needs 
of students wishing to sit for honours degree examina- 
tion of the University of London. Special day courses 
are arranged in all departments to meet the needs of 
students who are preparing for special examinations, 
or for students who may require preparation for special 
sides of industrial work. Part-time day courses are 
arranged to meet the needs of individual students. 
Organised courses of this kind, however, have been 
arranged in many of the departments. Copies of the 
prospectus may be obtained from the principal, the 
Technical College, Bradford. The Michaelmas term will 
open on September 26, when the registration of day 
students will commence. The day classes begin on 
October 2. 


University College of Swansea.—We have recently 
received the prospectus of the Department of Engineer- 
ing of the University College of Swansea for the 1933-34 
session. The College provides degree and diploma 
courses, extending over three years, in each of the three 
main branches of engineering, namely, civil, mechani- 
cal, and electrical engineering. The prospectus contains | 
particulars concerning fees, the admission of students, | 
syllabuses of courses and other information of interest | 
to intending students. It may be obtained from the 
registrar of the College, Singleton Park, Swansea. 
The Michaelmas term of the 1933-34 session will begin 
on Tuesday, October 3. 





ENGINEERING. 


TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are given. Further details may be obtained on applica- 
tion to the Department, the reference number appended 
being quoted in all cases. 

Telephone Receivers and Parts.—The supply of tele- 
phone receivers and parts. The Post and Telegraph 
Department, Melbourne, Australia; September 26. 
(Ref. No. A.Y. 11,916.) 

Sewage-Treatment Plant.—The supply of sewage 
screens and treatment plant for pumping station, 
comprising grit chamber, mechanical screens and treat- 
ment apparatus to dispose of the retained matter auto- 
matically. The Egyptian Main Drainage Department. 
(Ref. No. A.Y. 11,915.) 

Telephone Cord Tags and Plates.—The 
supply of telephone cord tags and connection plates. 
The Post and Telegraph Department, Melbourne, Aus- 
tralia ; October 3. (Ref. No. A.Y. 11,917.) 

Steel Wire Ropes.—The supply of galvanised steel wire 
ropes required during the twelve months ending Decem- 
ber 31, 1934. The South African Railways and Harbours 
Administration, Johannesburg; September 11. (Ref. 
No. G.Y. 12,820.) 

Street Lamp Number Plates 


a 


Connection 


The supply and delivery 
for 


of enamelled number plates, frames and fittings 
clamping to lamp standards. The City of Cape Town 
Electricity Department ; September 6. (Ref. No. 
G.Y. 12, .) 

Insulated Staples.—Quotations, c. and f. Wellington, 


2,000 packets of insulated staples, best 


are invited for 
quality, § in. long, approximately %, in. inside with, 
the metal to be approximately 0-09 in. 0-06 in. 


tinned or coppered after cutting, packed in cardboard 
cartons. The Secretary (Stores Division), General Post 
Office, Wellington, C.1. ; October 2. (Ref. No. G. 12,824.) 

Technical School Engineering Equipment.—The supply 
of mechanical and electrical equipment for the Abbassia 
Technical School, Egypt. The Controller of Technical, 
Industrial and Commercial Education, Cairo; Sep- 
tember Il (Ref. No. A. Y. 11,920.) 

Tin Containers.—A firm in Toronto desires to receive 
quotations from United Kingdom manufacturers for the 
supply of small tin boxes measuring 1§ in. by 1} in. by 
fs in., with printed inscription on the hinged lid in 
accordance with a given sample. (Ref. No. G.Y. 12,823.) 


PERSONAL. 


Mr. R. H. Yarr has joined the staff, on the repre- 
sentative side, of Messrs. Thomas Smith and Sons (Rod- 
ley), Limited, Steam and Electric Crane Works, Rodley, 
near Leeds. 

The partnership which has obtained between the two 
brothers, Messrs. G. O. Donovan and W. Donovan, 
for the past 25 years, during which they have traded as 


Messrs. Donovan anp Company, 46 and 47, Great 
Charles-street, Birmingham, is being dissolved for 
purely family reasons, and the business is being con- 


verted into the Donovan Electrical Company, Limited. 
Messrs. G. O. and W. Donovan, as joint managing direc- 
tors, will continue to take the same interest in the new 
company as in its predecessor, while Mr. H. Varnom, 
who has been manager of the firm for the past 25 years, 
and Messrs. E. T. G. and J. W. Donovan, will be admitted 
to directorships. 


BOOKS RECEIVED. 


Steam Power Engineering. By E. Mac- 
Navueuton. Second Edition Re-written. New York : 
John Wiley and Sons, Incorporated. London : 
Chapman and Hall, Limited. [Price 3ls. net.] 

The Development of Physical Thought. A Survey Course 


of Modern Physics. By L. B. Lorn and A. 8. Apams. 


Elementary 


New York: John Wiley and Sons, Incorporated. 
London: Chapman and Hall, Limited. [Price 
238. net.) 

Heat. By J. M. Cork. New York: John Wiley and 
Sons, Incorporated. London: Chapman and Hall, 
Limited. [Price 18s. 6d. net.} 

Elements of Power Generation. By A. M. Greene, Junr. 
New York: John Wiley and Sons, Incorporated. | 
London: Chapman and Hall, Limited. [Price 20s. | 
net.] 

Power Plant Engineering and Design. By F. T. 
Morse. London : Chapman and Hall, Limited. 
[Price 30s. net.] 

India. Railway Board. Technical Paper No. 284. 
Wagon Repairs. Notes on Progressive System of 


Wagon Repairs as introduced in North-Western Railway 
Workshops at Moghalpura. By B.S. Stxpuav. Calcutta: 
Manager of Publications. [Price As. 8 or 10d.] 
Vorlesungen iiber Technische Mechanik. Vol. IV. 
Dynamik. By the late Dr.-Ine. Ave. Férrr. Eighth 








edition. Leipzig: B.G. Teubner. [Price 14 marks. ] 
The Mineral and Metallurgical Production of Roumania | 


according to Statistics Collected in June, 1932. Bucarest: 
Uncenea_ Industritilor Metalurgice si Mincere din 
Roumania. | 
Advanced Electrical Measurements. By W. R. SmytTHe 
and W. C. Micuets. London: Chapman and Hall, | 
Limited. [Price 15s. net.] 


Department of Scientific and Industrial Research. Fuel | 


Research. Technical Paper No. 38. Design of a Coal | 
Gas Induction Burner for a Horizontal Retort Setting. 
London: His Majesty's Stationery Office. [Price 
6d. net.] 
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CONTRACTS. 

Messrs. Mrrriees, BICKERTON AND Day, LIMITED, 
Mirrlees House, 7, Grosvenor-gardens, London, 8.W.1, 
have recently received numerous orders for their Diesel 
engines from the War Office, the London, Midland and 
Scottish Railway Company, and factories and electricity 
and other public-utility companies in the British Isles, 
India, Cyprus, Australia and Canada. 

Messrs. C. A. Parsons anp Company, LIMITED, 
Heaton Works, Newcastle-upon-Tyne, have received 
from the Royal Albert Institution, Lancaster, the order 
for a 100-kW back-pressure turbine of the pure reaction 
type, driving a level-compounded, 105-volt, direct- 
current generator at 3,000 r.p.m. by means of gearing. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MippLeEsBRouGH, Wednesday. 

The Cleveland Iron Trade.—Business is on a better 
scale than was expected during the holiday season, and 
the outlook for the autumn is regarded as quite encourag- 
ing. The very restricted make of Cleveland pig-iron is 
promptly taken up, and stocks are ata low ebb. Producers 
are thus in quite a strong position. Merchants do not 
possess much iron, and as their terms of contracts with 
makers still reserve to the latter the right to supply 
direct all requirements of principal home consumers, 
second-hand sales are not numerous or heavy. A few 
more parcels have been sold by merchants to Continental 
customers, but prices realised are understood to have 
been substantially below rates ruling for other business. 
Quotations for home trade are firm, and recognised 
market figures for delivery to districts in Scotland are 
readily obtained. For local use, No. 1 Cleveland is 
65s.; No. 3, g.m.b., 62s. 6d.; No. 4 foundry, 61s. 6d. ; 
and No. 4 forge, 61s. 6d. North-Eastern buyers beyond 
the Tees-side zone are charged 2s. above these figures. 
Delivery prices to the Glasgow area are based on No. 3 
at 65s. 3d., and to Falkirk at 3s. below that figure. 

Hematite.—East Coast hematite manufacturers have 
large accumulations at their yards, and the output is still 
slightly excessive, but more iron is gradually going into 
consumption, and the demand promises soon at least to 
absorb the limited output. Prices have for long been at 
a low level compared with quotations for Cleveland pig, 
and charges to home users may be advanced at any time. 
Export values are, however, weak, and unlikely to 
stiffen so long as continental hematite continues cheap. 
The f.o.t. and f.o.b. price of ordinary qualities of East 
Coast hematite is 59s., and No. 1 grade of iron is at a 
premium of 6d. 





Business in foreign ore is still confined 
to very narrow limits, but sellers are inclined to take a 
firmer stand, and would not enter into extensive con- 
tracts on the unremunerative terms obtainable. Rubio, 
of 50 per cent. quality, is put at 15s. 6d., c.i.f. Tees. 
Blast-Furnace Coke.—Most of the Durham blast- 
furnace coke going into local use is made at consumers’ own 


Foreign Ore. 


| ovens, so that market transactions are few, but upward 


movement in prices is expected as the supply is far from 
plentiful. For delivery to Tees-side works, 15s. 6d. is 
the minimum figure for good average qualities. 

Manufactured Iron and Steel. 
better is noticeable in one or two branches of manu- 
factured iron and steel, and in certain semi-finished 
departments there is considerable activity. Orders for 
shipbuilding material are still much needed, however, 
and further contracts for railway requisites would be 
greatly appreciated. Constructional steel producers 
have a good deal of work on hand, and sheet makers are 
better employed than recently. Principal market 
quotations are : Common iron bars, 91. 15s. ; best bars, 
101. 58.; double-best bars, 10/. 15s.; treble best bars, 
lll. 58.; packing (parallel), 8l.; packing (tapered), 
101. ; steel billets (soft), 51. 7s. 64. ; steel billets (medium), 
6l. 12s. 6d.; steel billets (hard), 71. 2s. 6d.; iron and 
steel rivets, 111. steel ship plates, 81. 1l5s.; steel 
angles, 8l. 7s. 6d.; steel joists, 81. 15s.; heavy sections 
of steel rails, 81. 10s. for parcels of 500 tons and over, 
and 91. for smaller lots; fish plates, 12/. 10s.; black 
sheets (No. 24 gauge), 101. for delivery to home cus- 
tomers, and 9. f.o.t. for shipment abroad: and gal- 
vanised corrugated sheets (No. 24 gauge), 12. 10s. for 
delivery to home customers, and 111. f.o.t. for shipment 
overseas. 

Imports of Iron and Steel.—Import duties have almost 
eliminated foreign competition in iron and steel in the 
home markets. Statistics issued this week show that 
imports to Middlesbrough during July totalled only 
366 tons, composed of 8 tons of pig-iron and 358 tons of 
plates, bars, angles, rails, sheets, and joists, not a single 
ton of crude sheet bars, billets, blooms, and slabs having 
been unloaded. June imports totalled 1,204 tons, 
comprising 95 tons of pig-iron, 610 tons of crude sheet, 
bars, &c., and 499 tons of plates, bars, angles, &c., and 
July, 1932, unloadings totalled 5,940 tons, comprising 
1,072 tons of pig-iron, 4,750 tons of crude sheet bars, &c., 
and 118 tons of plates, bars, angles, &c. 

Shipments of Iron and Steel.—Aggregate shipments of 
iron and steel from the Tees last month amounted 
to 35,655 tons, of which 12,972 tons were pig-iron, 
2,917 tons manufactured iron, and 19,766 tons of steel. 
The outstanding feature of the returns is the business 
with Wales. More pig-iron was sent to Wales in July 
than in any month for several years past, the quantity 


Some change for the 


5a. ; 


sent thither totalling 5,470 tons. Scotland accepted 
2,760 tons of pig-iron. The Union of South Africa, 
with an import of 1,156 tons, was the largest 
customer for manufactured iron. Chief purchasers of 
steel were: India, 2,466 tons, and South Africa, 2,088 
tons. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel and Iron Trades.—With the annual 
holiday period in the West of Scotland now over, a start 
has again been made with production. A fair amount 
of work has been booked during the stoppage, which, 
when coupled with other orders already in Rand, has 
ensured quite a good restart. The demand is of a very 
general character, but the tonnage from the shipyards is 
limited mainly on account of the lack of orders in hand for 
new tonnage. The black-steel sheet makers, who have 
been doing moderately well of late, have enough business 
booked for both heavy and light gauges to ensure steady 
running for a week or two, and are rather optimistic of 
the future. Galvanised varieties are in poor request. 
In the malleable-iron trade there is still a dullness exist- 
ing, but at present the makers are better off for work 
than they were a few months back, although the outlook 
is not too promising. The re-rollers of steel bars have 
been booking rather more freely during the past few 
weeks, and the higher prices asked by Continental pro- 
ducers has played into the hands of the home makers. 
Should there be no break in these prices, the prospects 
for the autumn months of the local re-rollers are very 
encouraging. Prices remain generally steady, and at a 
meeting of the steelmakers held in London last Thursday, 
it was decided to make no change in prices, and the 
following are therefore the current rates :—Boiler-plates, 
9l. per ton; ship plates, 81. 15s. per ton; sections, 
8l. 7s. 6d. per ton ; black-steel sheets, 4 in., 8l. per ton, 
and galvanised corrugated sheets (No. 24 gauge), 12/. 10s. 
per ton, all delivered at Glasgow stations ; Crown bar 
iron, 91. 15s. per ton for home delivery, and 91. 5s. per ton 
for export ; and re-rolled steel bars, 7/1. 58s. per ton for 
home delivery, and 61. 10s. per ton for export. 


Scottish Pig-Iron Trade.—Little change has taken 
place in the demand for Scottish pig-iron of late, and 
the production has decreased by the recent damping 
down of several furnaces. Not only have two at Gart- 
sherrie ceased to operate, but two others, both at 
Clyde Iron Works, have also been damped down, so that 
the number now in operation is only three. The overseas 
demand continues on small lines,’and home consumers 
are the best customers at the moment. Prices are un- 
changed, and are as follows :—Hematite, 66s. r ton, 
delivered at the steel works; and foundry iron, No. 1, 


67s. 6d. per ton, and No. 3, 65s. per ton, both on trucks 
at makers’ yards. 
Scottish Pig-Iron Shipments.—The shipment of 


Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, July 29, amounted to 362 tons. 
Of that total, only 44 tons went overseas and 318 tons 
went coastwise. During the corresponding week of last 
year, the figures were 345 tons overseas and 4 tons coast- 
wise, making a total shipment of 349 tons. 


Wages in the Manufactured Iron Trade.—Sir John M. 
MacLeod, Bart., C.A., Glasgow, has made the following- 
ing intimation to Messrs. Thomas Petrie and John Brown, 
joint secretaries of the Scottish Manufactured Iron 
Trade Conciliation and Arbitration Board :—~‘‘ In terms 
of the remit, I have examined the employers’ books for 
May and June, 1933, and I certify that the average net 
selling price brought out is nine pounds thirteen shillings 
0-24 pence sterling (91. 13s. 0-24d.).” This means that 
there will be no change in the wages of the workmen. 

Scottish Shipbuilding.— Quietness has ruled in the ship- 
building industry during the past month owing to the 
holidays, but there has been a gratifying increase in the 
number of men finding employment, and as two or three 
new contracts have recently been booked the outlook 
is rather better. Orders for the larger class of cargo- 
carrying vessels continue scarce, and bookings of late 
have mostly been for smaller or speciality vessels, and 
amongst those reported are two dredgers to be built 
by Messrs. Fleming and Ferguson, Paisley, for Portu- 
guese owners, and one special type of dredger to be 
built by Messrs. Henry Robb, Limited, Leith, for service 
at Nassau. There are a number of inquiries in the market 
at present, and from the nature of these it is highly prob- 
able that business will result. The Clyde output during 
the past month has been very small and consisted of 
two vessels with a total of 2,815 tons—one vessel by 
Messrs. Harland and Wolff, Limited, Govan, and one by 
Messrs. Lithgows, Limited, Port Glasgow. The total 
output on the Clyde for the year to date is now only 
10 vessels of 16,055 tons. There were no launches in 
any of the other districts during July. 


NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 


The Outlook in the Iron and Steel Industries.—Now 
that the Central Pig Iron Producers’ Association have 
allayed the fear recently entertained by consumers of an 
increase in rates, by deciding at their meeting last week 
to leave prices at their old levels, demand, which in the 
North-Western area had shown a marked improvement 
of late, has again fallen off. Even in the most optimistic 
circles it was realised that the driving force in the 
foundry-iron buying interest was the possibility of higher 
prices rather than any increased consumption in the 
foundries, and the position now is that buyers who have 
placed contracts for supplies extending over the next 
two or three months, and in some cases right up to the 
end of the year, will not be again in the market for some 
little time. In consequence, conditions in this section 
are likely to be unusually quiet for some time to come. 
The release of a few orders for structural steelwork is 
being reflected in rather heavier demands for materials, 
but generally conditions in the local steel industry are 
still far from encouraging, and much new work will have 





to accrue before any material improvement can be 
reported. 

Recent Engineering Contracts.—It is announced that 
Messrs. Simon-Carves, Limited, Cheadle Heath, near 
Manchester, have booked an order from Messrs. The 
Grassmoor Company, Limited, Chesterfield, for a battery 
of twenty coke ovens, a coal-handling plant, and a coal- 
storage bunker. The ovens will be of the twin-flue 
“ Underjet ” regenerative type, designed to produce a 
maximum of surplus gas and will be capable of carboni- 
sing 380 tons of coal per day. The Company is at 
present constructing a similar battery of thirty ovens 
for Messrs. Manvers Main Collieries, Limited. Messrs. 
Bell Brothers (Manchester, 1927), Limited, have been 
favoured by the Douglas (Isle of Man) Corporation with 
an order for the supply of a filtration plant; and a 
Lancashire textile machinery firm has secured a £15,000 
contract for cotton machinery for new mills to be erected 
in Persia. Work will be provided both for the Preston 
and Bradford works of Messrs. English Electric Company, 
Limited, following the receipt of an order from the Black- 
pool Corporation for twenty-four single-deck tramway- 
cars. The trucks are to be made at the Dick Kerr works, 
Preston, and the electrical equipment will be supplied by 
the Pheonix Works, Bradford. Structural engineers 
in the Trafford Park district of Manchester report a slight 
improvement in inquiry and the receipt of a number of 
contracts entailing small tonnages. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—The improved demand on home 
account for open-hearth steel is reflected in a livelier 
inquiry for several kinds of steel-making materials. 
Full production is maintained at Sheffield and district 
furnaces, which are finding a lot of work for neighbouring 
rolling mills, forges and foundries. After a comparatively 
quiet period, more inquiries are circulating for steel- 
producing scrap, particularly in the case of the better- 
guaranteed grades. Consumers are not only taking 
heavier supplies under contract, but are negotiating for 
the placing of forward deliveries. Prices show an 
upward tendency, notably with regard to acid scrap, 
which, according to distributors, had maintained an 
uneconomic level over a considerable period. The 
latest quotations for basic acid are 10s. to 12s. 6d. per 
ton higher than those prevailing four or five months ago. 
Increased firmness is also shown in heavy basic scrap, 
which is now quoted at 41s. per ton, as against 37s. 6d. 
at the beginning of the year. Steady deliveries of 
steel-making hematities are coming into this district, 
but distributors have ample supplies upon which to 
draw, and prices, while firm, do not show an upward 
tendency. Quotations are: Hard basic billets, 71. 15s. 
soft basic billets, 61. 5s.; West Coast hematites, 83s. 6d. ; 
East Coast hematites, 75s.; Lincolnshire No. 3 and 
Derbyshire No. 3 foundry iron, each 63s. 9d. ; Lincolnshire 
and Derbyshire forge iron, each 59s. 6d. ; bars, 101. ; and 
sheets, 11/. 10s. Slightly more movement is to be found 
in the armament branches. Foreign orders are con- 
tributing to this improvement. The demand for ship 
steel is expected to expand with the placing in hand of 
the delayed British Naval Programme for 1932.  En- 
couraging reports are received from producers of special 
steels and numerous products therefrom. Preparations 
are being made locally for the manufacture of wire 
netting, barbed wire, and related materials. This 
development will introduce an industry that is new 
to Sheffield. More inquiries have been received this 
week for machinery and steel products for distributors 
who formerly have bought abroad. Grinding machines, 
coffee mills, and fruit presses are wanted for Baghdad. 
From the same quarter comes an inquiry for machinery 
used in milk production, and butter and cheese-making 
apparatus. 

South Yorkshire Coal Trade.—House coal sales have 
shrunk to one of the lowest levels on record within 
recent years. Distributors are offering special prices, 
but fail to make appreciable headway against the joint 
effect of continued warm weather and the holiday season. 
Though collieries are working short time, stocks are 
accumulating at pitheads and depots. A keen canvass 
for new business is proceeding. Steam coal is steady, but 
quiet. Expanded needs on inland account are being 
met from contract deliveries, while export business is 
only moderate, inquiries for forward delivery yielding 
little of an outstanding nature. Washed singles and 
smalls are in short supply, owing to restricted output, 
and values are firm. Gas coal meets with a better 
inquiry. Quiet conditions prevail in furnace and 
foundry coke, prices generally being steady. Quota- 
tions are: Best branch hand picked, 25s. 6d. to 26s. 6d. ; 
Derbyshire best house, 20s. 6d. to 22s. 6d.; Derbyshire 
best brights, 16s. 6d. to 18s. 6d.; best screened nuts, 
16s. 6d. to 17s.; Yorkshire hards, 16s. to 17s.; Derby- 
shire hards, 16s. to 17s. ; rough slacks, 8s. to 9s. ; nutty 
slacks, 7s. to 8s. 6d.; smalls, 5s. to 6s. 











Tue Nepean Dam, New Soutn Waves—After sus- 
pension for two years, work on the Nepean Dam, in New 
South Wales, has n resumed, and is expected to 

rovide work for 3,000 men for 12 months. The dam 
is situated on the Nepean River, near Bargo, and forms 
part of the water supply of Sydney, the whole scheme 
including the Cordeaux, Cataract and Avon dams. The 
Nepean is not intended to be used as a storage reservoir 
like the others named, but will be utilised as a service 
reservoir. The height of the dam will be 246 ft., and the 
area covered by the impounded water 1,000 acres, the 
capacity being 17,905,000,000 gals. The catchment area 
above the dam is 123 sq. miles. 





NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

Omnibus Centre for Cardiff.—Cardiff City Council 
has decided to send a deputation to the Ministry of 
Transport and the Ministry of Health, proposing to 
proceed with the scheme for a new "bus centre outside 
the reconstructed Great Western Railway station under 
the Public Works’ Facilities Act of 1930, so that the 
centre may be in use as soon as possible. The City 
Council recently decided to proceed by Parliamentary 
Bill. The Western Welsh Omnibus Company, who were 
negotiating, and had expressed willingness to contribute 
1,000l. per annum towards the work of the "bus centre, 
thereupon intimated that as it would be impossible to 
start construction under a Parliamentary Bill, they 
would not proceed with further negotiations at present, 
but would be prepared to consider proposals from the 
Corporation when the details of the Bill had been worked 
out. In view of this, the Corporation decided to accele- 
rate the scheme if the Ministries will sanction the proce- 
dure suggested. 

Welsh Ore for Welsh Iron Works.—The South Wales 
Miners’ Federation are again appealing to the Imports 
Duty Advisory Committee to obtain preference for Welsh 
hematite iron ore. The Llanharry Mines, which produce 
suitable ore, employ only 130 men, whereas if the iron 
works used only 25 per cent. of home-produced ore, 600 
men could be fully employed. While the Welsh iron- 
masters are using ore from Spain, North Africa, Egypt, 
Norway and Russia, a large number of Welsh iron-ore 
workers are out of employment. 

Swansea Aerodrome Scheme.—tn view of the recent 
decision of the Swansea Corporation not to engage experts, 
at a fee of 3501., to advise as to a suitable site for an aero- 
drome at Swansea, until the financial results of the half- 
year ended September 30 were available, the Swansea 
Chamber of Commerce and other bodies have protested. 
The Swansea Corporation Parliamentary Committee 
have asked the directors of the Cardiff Aerodrome to 
discuss with them the project of an aerodrome for 
Swansea. 

Carmarthen Bridge Scheme.—Controversy over Car- 
marthen Town bridge is still going on. The Carmarthen- 
shire County Council have asked the Ministry of Transport 
to receive another deputation to point out the reasons 
why the Mesmnatientiies County Council cannot agree 
to the suggestion that the Ministry of Transport scheme 
for a new bridge across the River Towy at Carmarthen 
Town would be more advantageous than the County 
Council scheme, which is somewhat more costly, but would 
give greatly improved approach to the town from the 
east. 

Mid-Glamorgan Sewerage.—Further efforts have been 
made to induce the urban councils of Bridgend, Ogmore, 
and Garw to join the Maesteg Urban Council and the 
Penybont Rural Council in the revival of a drainage 
scheme for mid-Glamorgan areas, which was prepared 
in 1929 and deferred. The estimated cost is 340,0001., 
which will provide for an ultimate population of 120,000 
and, without considering grants, would cost about 10d. 
in the pound in rates over thirty years. It has been 
suggested that the formation of a county borough 
embracing the four councils might be desirable. 


INSTITUTION OF ELectTRICAL ENGINEERS. —It 
announced that 487 members of the Institution 
Electrical Engineers subscribed the sum of 335/. 12s. 
for the testimonial to Mr. R. H. Tree, the retiring chief 
clerk. A cheque for 300 guineas has been handed over 
to Mr. Tree, who will also be presented with a silver 
tea set for Mrs. Tree by the president at the first meeting 
of the new session on Thursday, October 26. 
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Evectric THERMAL STORAGE INSTALLATION AT BANK- 
stpE.—The new control room and offices of the Central 
Electricity Board at Bankside, London, are provided 
with heating from a horizontal storage cylinder, 6 ft. 
in diameter and 20 ft. long, in which four banks of 
immersion heaters with a total rating of 160 kW. are 
installed. The current is available for 12 hours, and 
the capacity of the storage provides the heat require- 
ments necessary during the remaining period. The 
water is heated to a maximum temperature of 230 deg. F. 
and is supplied to the warming system at 110 deg. F. 
through a magnetic-type modulator, which works in 
conjunction with a multiple-type thermostat. The 
warming coils are embedded in the ceiling. A storage 
cylinder, with a capacity of 300 gallons, and fitted with 
10-kW immersion heaters, is provided for the hot-water 


supply. The equipment was installed by Messrs. 
Richard Crittall and Company, Limited. 
Sea Water Corrosion Tests.-The mud flats 


on the Essex coast form an ideal site for a sea-corrosion 
testing station, and we are informed that such a station 
has been established by Mr. F. E. Robinson on Mersea 
Island, about 10 miles from Colchester. The station 
was originally started to test materials and component 
parts for use in apparatus manufactured by Messrs. 
Marconi’s Wireless Telegraph Company, Limited, at 
their Chelmsford works, but by the courtesy of the 
Company, Mr. Robinson will, in future, be able to carry 
out tests for all firms desirous of having materials or 
products tested under natural conditions. In these 
tests the specimen may be totally immersed in sea 
water indefinitely ; immersed at each tide and then 
exposed to the action of sunlight and ozone ; exposed to 
sea air and sunlight without being splashed by sea spray ; 
or exposed to sea air alone without being exposed to sun 
or spray. Further particulars can be obtained from 
Mr. F. E. Robinson, Old Heath House, Old Heath, 
Colchester, Essex. 
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UNEMPLOYMENT. 


Ir was Dr. Talmage, a preacher popular in 
America forty years ago, who in the course of a 
sermon declared that Heaven would not readily 
pardon those who by their inventions were depriving 
the workman of his livelihood. Three centuries 
earlier a much greater personage, Queen Elizabeth, 
made a similar reproach to the inventor of the 
stocking frame. As proved in the masterly and 
comprehensive report on Unemployment just pub- 
lished by the Engineering and Allied Employers 
Federation, itis, however, just those branches of trade 
in which mechanisation has been least in evidence 
which show the largest proportion of men out of work. 
In no other industry has this been so serious as it is 
in shipbuilding, and mechanisation has most cer- 
tainly not been the responsible cause here. Indeed, it 
may be argued that the depression has, in fact, been 
deepened by the persistent opposition of the ship- 
building operatives to the introduction of improved 
tools and methods, and by their insistence on un- 
reasonable rules regarding the demarcation of work. 
Whether the unions concerned will prove less short- 
sighted with regard to the introduction of welded 
work is as yet uncertain, though past history affords 
little basis for optimism. As one result of the 
shipbuilding collapse, marine-engine makers were in 
March, 1933, employing only 28-8 men for every 
100 they had at work in 1928. On the other hand, 
corresponding figures for trades in which mechanisa- 
tion has been specially prominent, show an actual 
increase of employment. Thus, in motor-car 
building, 109-7 were at work last March for 





every 100 similarly employed in 1928, while the 


corresponding figure for electric-lamp makers was 
159-2. Taking the engineering trades as a whole, 
the numbers employed last March were only 73-3 
for every 100 employed in 1928, which was rela- 
tively a good year in spite of a total unemployment 
roll of more than 1,250,000. 

An important point brought out in the report 
under review is that up till 1929 the total number 
employed was greater than in any pre-war year. 
It was not until the world crisis developed that the 
aggregate fell below pre-war records, and it is to 
this world crisis that the report attributes 43 per 
cent. of the unemployment to-day. Thus in the 
occupations covered by the Census of Production, 
925,000 more were employed in 1924 than in 1907, 
and even in 1930 the figure was higher than in 
1907. It is important to note that the investiga- 
tions made, in preparing this report, go to show that 
during the past sixty years there have been several 
occasions in which the unemployed percentage was 
as high as it is to-day, when it is estimated at 
4-5 per cent. of the total population. Matters have, 
moreover, been aggravated by the fact that immi- 
gration is now actually in excess of emigration, In 
the decade 1881-1891, 819,000 persons left the 
country. On the present population the corre- 
sponding figure for the decade 1921-1931 would 
have been 1,181,000, while actually it was but 
568,400, and in 1931 there were 71,382 immigrants 
and only 34,310 emigrants. 

In some other countries the proportion of unem- 
ployed is much higher than with us. In America 
it appears to be fully 10 per cent. of the population, 
and in Germany, 8 per cent. 

The compulsory establishment of a 40-hour week 
has been suggested as a solution of the unemploy- 
ment problem. The report quotes Mr. Colin Clark, 
statistical lecturer at Cambridge, as asserting that a 
44-hour week would bring some 600,000 more into 
employment, while a 40-hour week would bring in 
no less than 1,300,000. This calculation is based on 
the assumption that output would remain unaffected. 
Unfortunately, statistics cannot be treated simply as 
a problem in the rule of three; the basic assump- 
tion is exceedingly improbable, and it is by no 
means unlikely that the actual effect of a compul- 
sory 40-hour week would be to increase rather than 
diminish the numbers at work. 

Even an international agreement would probably 
prove ineffective, since each nation puts its own 
interpretation on the terms. Thus France is stated 
to permit of a 54-hour week, while still claiming to 
comply with the terms of the Washington Conven- 
tion of 1919, which was supposed to establish an 
international 48-hour week. Of course, past expe- 
rience warrants the belief that ultimately a shor- 
tening of hours will be one of the benefits made 
possible by increasing mechanisation, but as matters 
stand a compulsory 40-hour week would be ruinous. 

Actually, only 65-5 per cent. of our engineering 
establishments are running on full time, while 
15-9 per cent. are now working 40 hours or less 
per week. The new proposal, it is important to 
note, is that the weekly wage shall remain unaltered. 
It is claimed that the increased spending power 


’| due to the greater number employed would cause a 


revival of trade. The national spending power is 
not, however, enhanced by increasing the number 
on full wages unless these wages are earned. The 
railway operatives, for example, are at present 
receiving more than they fairly earn, while the 
owners of ordinary stock are receiving less than is 
fairly earned by their capital. There is thus merely 
a transfer of spending power from one section of the 
community to another, but no increase in the total 
volume of trade. 

In pre-war times wages in the engineering trades 
compared favourably with those in all other indus- 
tries; To-day, pay either as high or but little less, 
is procurable in other occupations, making a much 
smaller demand for skill. 

In the last Census of Production the leading posi- 
tion, both with regard to the valueof its products and 
to the numbers employed, was assigned to engineer- 
ing. In the report under review the further claim 
is made that the engineering trades are so interwoven 
with all branches of industry that they constitute 
quite a good barometer of national progress and 





prosperity. As buyers of raw materials and sellers 
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of their finished products, the engineering trades 
have special facilities for securing information and 
founding thereon a sound judgment on questions of 
industrial economics. One point brought out in 
the report is the large percentage of total costs, 
which in the engineering trades are represented 
by labour employed either directly or indirectly 
in those industries from which the engineer derives 
his raw materials.. The percentage is stated to be 
84 per cent., leaving but 16 per cent. for all other 
charges. 

It has at times been asserted that men are being 
displaced by women, but this is not borne out by 
the actual facts. It is just those branches of industry 
in which the number of women has increased most, 
which show also the largest increase in the number 
of men employed. The women, in fact, supplement 
the men rather than replace them. Motor-car mak- 
ing involves much light upholstery of the kind long 
recognised as woman’s work, and women are also 
specially well fitted for carrying out certain opera- 
tions in electric-lamp making. In the latter industry 
employment is now higher even than in 1928. It 
is curious and instructive to note that the propor- 
tion of women to male workers, in our industries, 
keeps remarkably constant ; it was 29-2 per cent. 
in 1901 and 29-6 per cent. in 1921. 

In all but a few exceptional branches there are 
more skilled men employed in the engineering 
trades than any other class. The general ratio 
is three skilled men to two semi-skilled and one 
labourer. In the non-ferrous group and _ hollow- 
ware trades, however, the semi-skilled men are 
most in demand, whilst women take the first place 
in electric-lamp and telephone making. 

It the labourers who have suffered most, 
relatively. Taking 100 as representing the number 
employed in 1928, then the engineering trades 
employ now but 60-8 labourers, 74-2 semi-skilled 
men, and 67-8 skilled men. The proportions vary 
much, however, in different branches. Lift makers, 
for example, now employ 104-9 labourers for every 
100 they had at work in 1928, while the corre- 
sponding number of skilled hands has fallen to 
68-5. 

The report protests against the 
taxation by which much-needed 
withdrawn from productive work and dissipated 
unprofitably. It is suggested that at least the 
unemployables should transferred from the 
roll of insured persons and become a direct charge 
on the Treasury instead of on the industry con- 
cerned. To-day this has to contribute as a minimum 
about 8/. per annum per adult male employed. 
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ROAD ACCIDENTS AND TRAFFIC 
SIGNS. 

The quarterly return of street accidents in the 
Metropolitan Police District, which was issued on 
Saturday, July 22, shows that, during the first six 
months of 1933, there were 73 more fatalities and 
1,877 more personal injuries than during the corre- 
sponding period of 1932. During the quarter itself, 
338 persons were killed and 15,676 persons injured. 
If such a death rate were to occur during an equal 
period either on the railways or at sea, it is not 
difficult to imagine the outcry there would be or to 
conceive that the Government would find it impos- 
sible to resist an exhaustive inquiry with a view to 
discovering some means of improvement. This 
would be the more likely to happen if, as in the 
case of street traffic, it appeared that these accidents 
were largely avoidable. The only reasons why 
such figures pass almost without comment are that 
both drivers and pedestrians are equally to blame 
for the position and that the public’s sense of horror 
has long since been dulled, so that in the majority 
of cases motor accidents are no longer news. 

At the same time, it is realised, at least in official 
circles, that “it cannot possibly be necessary for 
people to be killed in the streets of London at the 
rate of three or four every day,” and it may be 
that this was one of the reasons which led to the 
appointment by Mr. P. J. Pybus in December, 1931, 
of a committee to consider the existing systems of 
traffic signs and to make recommendations as to 
the exercise by the Minister of Transport of his 


powers under that section of the Traffic Act, 1930, | | 
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in which those signs are defined. This committee, 
of which Sir Henry Maybury was chairman, included 
representatives of the Ministry of Transport, the 
Home Office, the Scottish Office, the police, the 
highway authorities, and of all classes of road users. 
It has recently issued a report,* in which a complete 
policy for the installation of these signs is laid down. 
The Minister in a circular letter to local authorities 
throughout the country states that he has decided 
to make regulations covering a number of the 
recommendations, and expresses the hope that the 
points raised will be taken into the closest con- 
sideration when schemes for the better signposting 
of their areas are prepared. We hope so too; for, 
while it is probably true that the majority of 
motoring accidents are avoidable, there are degrees 
of avoidability as in everything else, and if the 
motorist, no less than the pedestrian, is given a 
series of intelligible and properly placed warnings 
at strategic points, and if the motorist, no less 
than the pedestrian, pays heed to these warnings, 
it should not be impossible to achieve an 
improvement. 

The report recommends that traffic signs should 
be so designed and sited that they attract the 
attention of those for whom they are intended ; 
that their significance is clear at a glance; that 
sufficient time is available for their warnings to be 
heeded ; that they should be erected on a uniform 
system, and that they should not be used unneces- 
sarily. If these sound recommendations are to be 
adopted, it is obvious that a change in the present 
conditions will be necessary in many parts of the 
country. By way of corollary, it is recommended 
that an artificial background should be provided 
where the sign would not otherwise be sufficiently 
conspicuous, and that the symbols should be well 
known or self-explanatory and be accompanied by 
explanatory lettering. For these reasons, it is 
suggested that the signals should be given in three 
different forms: Rectangular to convey informa- 
tion; triangular for warnings; and circular discs 
for prohibitions. Both the triangles and the discs 
should be coloured red and should be illuminated at 
night. In the case of prohibitions, which are also 
orders, ¢.g., “ Turn Left,”’ the disc should be replaced 
by a circle and all signals should also bear a sign 
indicating the nature of the danger ahead. On 
open roads, warning and informative signs should 
normally be placed about 100 yards in advance of 
the place to which they relate, though in towns 
this distance may be reduced to 100 ft. On the 
other hand, prohibitory and mandatory signs should 
generally be erected at the place where they are 
intended to take effect. Signs for pedestrians 
should usually be placed only at points where the 
traffic is controlled by the police or by light signals 
or where there are street refuges. 

Most of the existing signs are accepted, and a 
few new devices are added, the most important being 
that which informs drivers on a by-road, or road of 
less importance, that they are approaching a main 
thoroughfare. A new system of directive signs, 
which is intended to give drivers details about 
their route, is also recommended. This system, 
in which the use of place names is subordinated 
to that of classification numbers, provides for the 
use of route identification signs, approach signs, 
alternative route signs and temporary diversion 
and direction signs. The Ministry of Transport 
classification letters and numbers should, it is 
stated, be displayed at suitable intervals along it, 
especially on through routes through large towns. 
Signs directing to public buildings should only be 
used where there is a real need for them, and should 
not be easily confused with traffic signs, while 
advertising signs should not be allowed on tramway 
standards or other posts on the highway. As an 
aid to increasing the usefulness of signs and to the 
removal of confusion, it is proposed that highway 
authorities should review all signs in their areas as 
soon as possible, and should remove all those which 
are unnecessary and misleading. In this connection 
signs indicating speed limits which are no longer 
in force are specially mentioned, though those 
indicating the neighbourhood of houses of refresh- 
ment, garages, and private drives might well be 


* Report of Departmental Committee on Traffic Signs. 
ondon : H.M, Stationery Office. Price 3s. net. 


added. The use of mirrors at cross roads is also 
deprecated. 

Another section of the report deals with white 
lines. These, it is stated, should only be used 
where it is clear that they will reduce danger or 
otherwise be useful, i.e., as stop lines at controlled 
intersections. Where the camber of the road falls 
from the centre to both sides, a greater space should 
usually be allocated to traffic on the outside of the 
curves and on curves; lines should not be laid so that 
a driver proceeding with ordinary caution would be 
liable to cross them. White lines used as stop lines 
should be continuous, while those employed as guide 
lines should consist of 3 ft. of solid line interrupted by 
gaps of 6 ft. No lines should be less than 4 in. or 
more than 5 in. wide, and may be either white or 
yellow. Where plates or studs are used for this 
purpose they must be bevelled so that their edges are 
flush with the carriageway and the total projection 
must not be more than } in. Signs, such as “ Look 
Right,” in the roadway should consist of 12-in. 
letters parallel and near to the kerb. The word 
“Stop ’ should never be marked in the carriageway. 

As regards light signals, the following sequence 
should be adopted universally: Red means stop 
at the stop line, and remain stationary until green is 
shown ; amber with red indicates that traffic should 
prepare to move. It does not alter the prohibitory 
significance of the red signal. Green means that the 
drivers may proceed subject to the safety of the 
other users of the road, and to the policing direc- 
tions. It does not imply a right to proceed without 
taking ordinary precautions. Amber alone means 
stop at the stop line, except when it appears after 
the green and the driver is so close to the inter- 
section that he cannot stop with safety. If it 
should be necessary to allow the traffic to proceed 
in any particular direction notwithstanding that 
the red signal is showing, an additional lens showing 
an illuminated green arrow on a black ground 
should be provided. Turning to the left against a 
red signal should not be permitted. Pedestrians 
are warned not to rely solely on the signals and not 
to cross when the amber signal is showing towards 
them. Light signals should not be substituted for the 
police on economic grounds where they would be 
less effective, and when they are switched off at 
night their position should be indicated by a 12-in. 
yellow globe. The use of the word “Stop” on red 
traffic lights is approved, but that of the word “‘Go”’ 
on the green light is rejected as absolving the driver 
from due care. The difficulty of reading lighted 
signals in bright sunshine by certain classes of persons 
is not referred to, nor is that arising from the exces- 
sive multiplication of lights in certain thoroughfares. 

On the whole, the report has been well received, 
criticism being principally directed to the designs 
of the signs themselves, and to the fact that in 
certain instances they differ from the recommenda- 
tions of the European Conference on Road Traffic. 
Neither of these points seems to us to carry any 
great weight. So long as the signs are visible and 
intelligible, artistry is a secondary matter, while 
so long as we continue to drive on the left, the fact 
that we differ in certain other particulars from 
Continental practice is of minor importance. The 
principal thing is that the report should be imple- 
mented without delay, so that its effect on the 
incidence of accidents can be studied. 


STANDARDS OF LENGTH AND 
MASS. 


THE law requires that every ten years there shall 
be a fresh comparison of the Imperial Standards 
of length and mass with their parliamentary copies. 
Last year was one of the appointed dates, and the 
work has been for some time past in progress at 
the National Physical Laboratory, under the direction 
of Mr. J. E. Sears, the Superintendent of the Depart- 
ment of Metrology. The whole operation, it may 
be added, takes about a year to complete. So far, 
complete comparisons have been made of the 
Imperial Standard yard and four of its copies, of 
four other Board of Trade standards and of two 
reference standards belonging to the Laboratory. 
Corresponding comparisons of the metric standards 





also form part of the programme. The instrument 
|used is the one-metre laboratory comparator, 
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which is erected in a room the temperature of which 
is thermostatically controlled within + of 1 deg. C. 
As a further precaution, only two observations are 
made per day, one of which is made in the morning 
after the whole apparatus has had time to settle down 
during the night. The second observation is made 
in the evening when matters have again become 
quiet. The mean of the observations on the yard 
is stated to be accurate to sx,5'so0-in. 

The Laboratory, we may note, has recently 
constructed apparatus for determining the yard 
and metre in terms of the wave-length of the red 
cadmium ray, and last year the yard was thus 
measured for the first time. Extraordinary pre- 
cision is attainable. Roughly speaking, there are 
about 1,500,000 wave-lengths in the yard, yet 
determinations can be made with accuracy to 
less than +}; of a wave-length. It is of interest 
to note that a similar measurement of the Labora- 
tory’s copy of the metre agreed within one part in 
60,000,000 with the latest of the Paris determina- 
tions. 

As originally defined, the metre was an end 
measure, but the technique of the day was incapable 
of making the ends of the standard bar truly square 
and parallel. Hence, later on, a line standard was 
adopted for the international metre. Of recent 
years, however, means have been devised for finish- 
ing off the ends of a bar with optical precision, and 
end measures are now more reliable and easier to 
check with precision than are line measures. 

For the comparison of the measures of weight, 
the new precision balance recently constructed at the 
Laboratory has been brought into use. It is erected 
in an inner vault forming part of the old wine 
cellars of Bushey House. This balance was designed 
to measure to one part in a million when carrying 
one pound in each pan. It is, of course, controlled 
entirely from outside the chamber in which it is 
erected, and the readings are made by means of 
a spot of light reflected from a mirror carried by the 
beam and focussed on a scale 7 m. distant. The 
weights to be compared are mounted on carrier 
plates which, by means of gearing actuated from 
outside the room, can be gently lowered on to the 
scale pans. During this operation each of these 
pans rests on a three-point support. These are 
next gently lowered, thus transferring the weight 
to the scale pans; but during this operation the 
pans are each carried by a two-point support, and 
not by the beam of the balance. These two sup- 
ports are next gently lowered till the scale pans are 
carried by the beam. This done, the beam is, in 
its turn, gently lowered until it is carried by its 
knife edge. Provision is also made by which the 
weights can be transferred from one pan tc 
another, a frame being raised under their carrier- 
plates and then rotated round the axis of the 
machine through an angle of 180 deg. 

The balance is mounted on a foundation of which 
the bottom layer consists of a thick bed of com- 
pressed felt and cork. On this rests a hollow brick 
pier. This is filled up with sand, and on the top 
of this sand rests the thick slab of slate which 
directly supports the casing of the balance and its 
operating gear. The casing can be evacuated so 
that weighings may be made in vacuo when desired, 
and provision is also made that in other cases the 
air inside the casing shall be of standard quality. 
Weighings made last year give some indication of a 
minute change in the relative weight of the standard 
pound and the standard kilogramme. The former 
is of platinum and dates from many years back, 
whilst the kilogramme is a platinum-iridium alloy, 


NOTES. 


OF THE NEW GRAVING 
SOUTHAMPTON. 


THE OPENING Dock AT 


THE new graving dock at Southampton, of which 
an illustrated account was given in ENGINEERING, 
vol. cxxxv., page 696 (1933), was opened by H.M. 
the King on Wednesday, July 26, in the presence 
of a large number of people. Some comment must 
be made on the size of this work, for, although 
it would be a justifiable source of national pride 
to think that Great Britain possessed. the largest 
graving dock in the world, such a claim is hardly 
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likely to pass without challenge. It is undoubtedly 
the longest, but there are others elsewhere either 
wider or deeper over the sills or blocks. Of the eight 
dry docks over 1,000 ft. in length situated in different 
countries, the Southampton dock with its length of 
1,200 ft. heads the list, its nearest competitor being 
the U.S. Navy Dock at Boston, whichis 1,170 ft. long. 
As regards width, the combined lock and dry dock at 
St. Nazaire comes first with 164 ft., and Southamp- 
ton takes second place with 135 feet. France also 
has the deepest dry dock, viz., that at Havre, which 
is 52-5 ft., though Southampton is again second, 
with 48-5 ft. Ifa comparison is made by approxi- 
mating the cubic contents of the several docks 
i.e., by multiplying length, width and depth 
together, that at St. Nazaire works out to 
8,189,832 cub. ft. as against the 7,857,000 cub. ft. 
of Southampton, the remaining six docks ranging 
from 4,765,860 cub. ft. to 6,713,437 cub. ft. on the 
same basis. As regards the opening ceremony, the 
Royal Yacht Victoria and Albert glided into the 
basin on a rising tide, breaking a silk ribbon across 
the entrance, and was moored to the east wall just 
within it. The Royal Party, consisting of Their 
Majesties the King and the Queen, with H.R.H. the 
Duke of York and the Duchess of York, then dis- 
embarked and were received on landing by the 
Lord Lieutenant of the County of Hampshire, the 
Rt. Hon. Lord Mottistone, and others representing 
the district. After the guard of honour had been 
inspected, the party walked along the dock side to 
the head where a dais had been erected. The chair- 
man of the Southern Railway, Mr. G. W. E. Loder, 
then read an address of welcome from the company, 
and H.M. the King, after referring appreciatively to 
the enterprise displayed by it in undertaking such a 
work in the present difficult times, declared the dock 
open and named it the King George the Fifth 
Graving Dock. H.M. the Queen then stepped 
forward and, receiving from Mr. Loder a silver cup of 
Empire wine, poured it into the dock, as a christening 
ceremony, at a point enclosed by floating wreaths 
of flowers in the national colours, A short religious 
service conducted by the Rt. Revd. the Lord 
Bishop of Winchester followed, after which the 
directors of the Southern Railway and the officials 
responsible for the construction of the dock were 
presented to their Majesties. The Royal Party 
then returned along the wall and the spectators 
remained standing until the Victoria and Albert 


left the dock. 


Tue CocKFosTERS EXTENSION OF THE PICCADILLY 
RalILway. 


The opening, on Monday, July 31, of the Enfield 
West-Cockfosters section completed the Southgate 
extension of the Piccadilly Railway, which has 
been under construction since the autumn of 1930. 
The main features of this extension, which comprises 
44 miles of twin tunnels, and 3 miles of viaduct, 
embankment and cutting, were described in 
ENGINEERING earlier in the year, when the section 
from Finsbury Park to Arnos Grove was put into 
service, but it may be mentioned that the line 
from Enfield West to Cockfosters, a distance of 
7 furlongs, passes under the East Barnet road, the 
bridge carrying the station at this point being a 
reinforced concrete structure. Thence the railway 
rises by an easy gradient in a cutting on to a low 
embankment, until the approach to Cockfosters 
station, which is also in a shallow cutting, is reached. 
Practically all the way between Enfield West and 
Cockfosters depot tracks have been laid alongside 
the main tracks, and these are skirted on the south 
byan 18-ft. road, which terminates at the Cockfosters 
substation. At the Enfield West end of the depot 
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the north of the sheds, and these are flood-lighted 
by projectors placed on spun-concrete poles about 
41 ft. above ground level and equipped with 500-watt 
lamps. Electricity for operating this section is 
supplied from a substation, which is equipped with 
six 550-kW transformers and two 1,500-kW mercury 
rectifiers. This, like other substations on the 
extension, is.remote-controlled from Wood Green. 


THE NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 97.) 


Mechanical Properties of Materials at High Tem- 
peratures.—The high-temperature testing equipment 
has been fully occupied throughout the year, and 
protracted tests have been completed on a number 
of materials obtained commercially. These include 
three magnesium alloys, creep-tested at 150 deg. to 
350 deg. C., and a normal cast-iron, a _nickel- 
chromium cast-iron and a high-silicon cast-iron, 
creep-tested from 370 deg. to 540deg.C. Comparative 
creep tests on a number of steels by short-time and 
long-time methods have been conducted in co- 
operation with Dr. Pomp, of the Kaiser-Wilhelm 
Institut fiir Eisenforschung. An examination of the 
creep properties of an austenitic alloy cast-iron was 
started last year, and work on a representative 
silicon-aluminium alloy is also contemplated. Creep 
research of a more fundamental character includes 
a study of the stress-rate of creep relations associated 
with creep-rates of the order 10-* in. per inch per 
hour. A specimen of forged carbon steel, which 
has been stressed at 4 tons per square inch at 400 
deg. C., for over three years, exhibits a continuously 
decreasing creep rate. At 1,000 hours, the strain 
per hour was 3 x 10°‘; now the rate is less than 
0-5 x 10-8. Astudy is also being made of the influ- 
ence of the initial conditions of metals on their 
behaviour during creep, and on their structural and 
dimensional stability under prolonged heating. 
A creep test of a specimen of 3 per cent. nickel steel 
has exhibited the interesting and important pheno- 
menon of negative creep (i.e., contraction), which 
occurs as the result of partial unloading after a 
period of positive creep (i.e., extension), under load, 
the temperature remaining unaltered. With the 
specimen in question, a stress of 3 tons per square 
inch at 400 deg. C. for 2,000 hours, caused an exten- 
sion of 0-0006 in. per inch; during a subsequent 
period of 500 hours, also at 400 deg. C., a reduction 
of stress to 0-4 ton per square inch brought about 
a continuous contraction of 0-0001 in. per inch. 

Lifting Gear and Driving Belts.—It is now some 
considerable time since, as the outcome of a recom- 
mendation made by the Home Office Department 
Committee on Accidents in Shipbuilding and Ship 
Repairing, the general problem of failures in chains 
and lifting gear was made the subject of a joint 
research by the Engineering and Metallurgical 
Departments of the Laboratory. It may be recailed, 
as having a bearing on the present trend of the work, 
that the first subject of investigation was wrought- 
iron chains, and it was established that a prevalent 
source of failures not arising from such obvious 
causes as faulty welding or gross overloading, was 
surface embrittlement of the chain links due to 
impacts suffered in service. It was found that this 
surface embrittlement can be entirely removed by a 
low-temperature annealing at 650 (or preferably 750) 
deg. C., or by normalising from slightly above the 
critical point. Whilst this procedure is satisfactory 
with wrought-iron chains subject to embrittlement 
by interlink action, impact with the ground or with 
hawse pipes, or by de-rusting “ rumbling ”’ in a rota- 
ting drum, it is byno means certain that such heat 





is a washing house for the cars, while adjacent to 
this is a cleaning shed, with tracks for three eight- 
car trains, and a car shed. Both the cleaning and 
car sheds are 450 ft. long, their widths being 100 ft. 
and 190 ft., respectively. Repair shops, stores, and 
accommodation for the staff have also been erected | 
at this point. Between the tracks in the car shed 
are concrete footwalks at intervals, along which 
are hoppers for the reception of the rubbish 
that is swept from the cars. These hoppers are | 
connected by ducts to a vacuum plant, which, in 
turn, leads to an incinerator. Stabling tracks, with 
accommodation for about 250 cars, are provided to 











treatment may not be less adequate, if not actually 
deleterious,when applied to lifting gear fittings made 
of steel or to the pitch or calibrated chains which run 
over sprocket wheels where constancy of link length 
is an important factor. Accordingly, the research has 
been extended to investigate the effects of various 
heat treatments in such cases. A number of steel] 
fittings, including hooks, shackles and plate clips, of 
known history, have been drawn from service and 
subjected to tensile-impact tests; or, with the larger 
fittings, notched-bar tests have been made on speci- 
mens cut from the points of maximum stress. 
Comparison of these results with metallographic 











I22 


ENGINEERING. 


examination leads to no very definite conclusion on | which slip takes place round the entire arc of contact 
the effects of low-temperature annealing, save that jis markedly different when determined by the | by an examination of the actual weld metal produced 
a fitting of satisfactorily-normalised structure is not | stroboscope from the limit deduced from the relative | by the electrodes employed in the fabrication of the 
usually in a brittle or notch-brittle condition, whereas | speeds of the driving and driven pulleys, and the| main series of test specimens. This constitutes an 
one in which the cementite is spheroidised may be.| cause of this unexpected disparity is now under! appraisal of the various types of electrodes commonly 
| in use, and the electrode manufactures themselves 
Structures, Electric Welding, Wind Pressure.—The | are preparing the specimens of deposited weld metal 


The effect of periodic annealing at 650 deg. C. on 
the screwed parts of lifting gear components is found 


investigation. 


to be somewhat deleterious, and this bad result is | attractive possibilities of fabrication, as an alter- 
native to riveting, in steel frame construction are | ing determination of the limit of proportionality and 
Repeated-loading tests, carried out in a machine | naturally receiving the earnest consideration of the | elastic modulus), together with butt and fillet welded 


enhanced if the annealing takes place at 750 deg. C. 


specially designed for the purpose, have shown that 
prolonged annealing of swivels is very injurious to | 
the threaded portion. In the case of a set of 
shackles, by one maker, unannealed specimens 
successfully withstood 400,000 lifts of the safe 
working load, whereas two shackles, annealed at 
750 deg. C. after every 50,000 lifts, broke in the 
pin before 400,000 lifts were completed, and the | 
same thing happened to one shackle annealed at 
650 deg. C. 

The effects of periodic annealing on the pitch of | 
ix-in. calibrated chains have been investigated, at a 
load of § ton and a speed of 6 ft. per minute, in| 
the machine shown in Fig. 7,* in which hand-made 
wrought-iron and_ electrically-welded mild - steel | 
chains are run over sprocket wheels to the end of | 
their useful life. The results of comparative tests 
with and without periodic annealing at 650 deg. C. | 
and 750 deg. C., indicate that annealing greatly | 
reduces the useful life of chains of both materials, 
owing to the abrasive action of the scale causing 
excessive wear of the sprockets, and also to the 
stretch resulting from the softening action of the | 
heat treatment. With no intermediate annealing 
the chains do not acquire any marked increase of | 
brittleness during the running test. 

During 1932, further technical assistance, parti- | 
cularly of an analytical character, has been afforded 
to the Committees of the British Standards Institu- 
tion engaged on the preparation of standard designs 
and specifications for lifting gear components. Rings, | 
flat links, egg-links and intermediate links for two-, | 
three- and four-leg slings have been designed, and | 
subsequently (as a check on the calculated stresses) | 
tested under repeated and snatch loading. Two 
proposed standard designs of “ Liverpool” or 
“ safety ’’ hook have also been prepared. In these, 
the working portion is of trapezoidal section but, in 
order to prevent the point from catching in obstruc- | 
tions, each hook is furnished with a lip projecting | 
downwards from the eye towards the To 
provide for the arduous conditions of service in the | 
building and shipping industries, for which this type 
of hook is chiefly intended, a lower value of the 
maximum stress developed at the working load has 
been adopted than in the commoner forms of 
standard crane and sling hooks designed in the | 
previous year. At the request of the Home Office, 
fatigue tests are being carried out on chains, rings, 
shackles, and various forms of hooks. 

Anather research, also of great potential value to 
the engineering industry, is concerned with belts 
for power transmission. From preliminary static 
and running tests with leather belting, it has clearly 
emerged that the results of static not 
afford a reliable indication of the performance of a 
belt under running conditions. The trend of the 
work has accordingly been towards devising a simple 
form of running test from which the behaviour of a 
belt under all conditions may be assessed. A machine 
of the regenerative type, illustrated by Fig. 8, has 
accordingly been developed for this work, in which 
simultaneous measurements can be made of the 
tensions in the two halves of the experimental belt 
and of the difference in speed between the driving 
and driven pulleys. A stroboscope, shown above the 
right-hand wheel in the photograph, comprising 
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nose, 


tests do 


rubber-tyred discs pressed by light springs directly | 


on to the belt and pulley, respectively, can be applied 
in any position over the are of belt contact and 
serves to measure creep. It is found that the belt 
creeps on the surface of the pulley at a rate which 
increases steadily from the slack to the tight sides, 
the increase of rate of creep being accompanied by 
an increase in the effective friction force available 
for turning the pulley. The limiting condition at 


* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 
illustrations from the Report included in this review. 
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Steel Structures Research Committee of the Depart- 
ment of Scientific and Industrial Research. 
behalf of this body, an extensive programme of work 
is now in active progress at the Laboratory, com- 
prising a series of tests for the statistical examina- 
tion of welded joints, an investigation into the 
fatigue-resisting properties of butt and fillet welds, 
and an experimental study of certain types of non- 
destructive tests for welds. Under the first of these 
heads, the reliability of workmanship is perhaps the 
most important factor, and a number of representa- 


On|} 





test-pieces. For the section of the work relating 
to fatigue-resisting properties, an electromagnetic 
fatigue-testing machine is in use, cycles of repeated 
stress being applied at moderately high frequencies. 
Some results have already been obtained for fillet 
welds, and they show, as was perhaps to be expected, 
that the right-angled isosceles triangular shape of the 
weld section encourages objectionable stress con- 
centrations which may lead to failure under com- 
paratively low repeated loadings. Rotating-bending 


| fatigue tests are also showing that the fatigue 


tive firms are accordingly preparing electric arc | 


(metal arc) welded specimens, the types and dimen- 
sions of which have been decided by the Steel Struc- 
tures Committee as the outcome of the preliminary 
work described last year. Each welderis to make 


| same tensile strength. 


resistance of specimens composed entirely of 
deposited weld metal is appreciably lower, doubtless 
as the result of stress concentration near local 
imperfections, than that of structural steel of the 
The possibilities of a non- 


three transverse-fillet and three longitudinal-fillet destructive test, of a magnetic type, for fillet welds, 
pieces, which will be tested to destruction. In addi-| are having the joint consideration of the Engineer- 
tion, he is to make a large butt-welded specimen | ing and Electrical Departments. 

from which three tensile and three bend test-pieces | 


A further interesting structural investigation 


will be prepared at the Laboratory and subsequently | concerns the testing to destruction of two cast-iron 
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girders, each nearly 40 ft. long, 3 ft. in maximum 
depth and weighing over 2-5 tons. Three such 
girders, cast in the year 1834, were removed intact 
from the British Museum during the reconstruction 
of the Egyptian Rooms a year ago. Being beyond 
the capacity of available equipment, they necessi- 
tated a special rig, and were tested in pairs with the 
plane of bending horizontal, two girders being placed 
back-to-back whilst resting on a ground frame. 
The reaction was taken at the centre by short joists 
bedding upon the loading brackets, and the ends 
were pulled together by hydraulic jacks operated 
by asingle pump. Extensometers attached to cali- 
brated steel rods connecting the jacks to the ends of 
one of the girders served to measure the loading. 
In this way one girder was broken and the experi- 
ment repeated with the remaining unbroken pair, 
the breaking loads being about 10 tons or 12 tons 
and the corresponding values of stress in the tension 
flanges being estimated at only 3-25 and 4 tons per 
squareinch. The cause of failure was not, however, 
any essential weakness in the cast iron of which the 
girders were composed, but local unsoundness, of 
which the chief contributory factors were cracks in 
the tension flanges, blow holes, and the presence of 
wrought-iron hooks used in the casting process to 
retain the moulding cores in position. Tensile and 
transverse mechanical tests of small specimens cut 
from the main girders showed that the mechanical 
properties of the iron were satisfactory. The 
chemical and metallurgical analyses showed graphite 
flakes of somewhat large size, but indicated no 
features to render the iron unsuitable for use in 
castings of this nature. 

Another aspect of structural research is illustrated 
by the Engineering Department’s studies of wind’ 
pressure. A series of explorations over the roof of 
a large exposed shed, at Manchester, has now been 
completed. and the results are being published as a 
‘Selected Engineering Paper” by the Institution 
of Civil Engineers. As an extension of this work 
an investigation is in progress to determine the 
effects of adjacent buildings on wind pressure distri- 
bution. These experiments are being carried out 
ina wind tunnel, with models set in various positions 
relative to that over which pressure is being ex- 
plored. It is hoped, from the results, to acquire data 
bearing on the design of new buildings in densely- 
built areas, and applicable, in particular, to the case 
of multiple roofs. Records obtained along the span 
of the Severn Bridge at Sharpness furnish valuable 
information as regards the structure of the natural 
wind and the extreme conditions to be countered in 
exposed situations. Recent readings over a portion 
of the bridge, 1,340 ft. long, show peak velocities of 
nearly 60 m.p.h., with an average of just over 
40 m.p.h. The peak of average velocity seldom 
coincides with the peak at the centre of the bridge, 
indicating that the width of a gust is generally less 
than 1,340 ft. At the request of the Air Ministry, 
comparative full scale and wind-tunnel tests are to 
be made relative to a large hangar at Manston Aero- 
drome, Kent. The hangar, 400 ft. long, 100 ft. wide, 
and 50 ft. high, is oriented with one long side fully 
exposed to the prevailing S.W. wind. The full- 
scale experiments demand a careful study of the 
form of the advancing wind front, and for this 
purpose several Dines anemometers, coupled to a 
multimanometer, and electrically-recording direc- 
tion indicators, are now in process of erection at 
Manston. 

(T'o be continued.) 


ORE AND Coat DISCOVERIES BEYOND THE ARCTIC CIRCLE. | 
Large deposits of high quality graphite, copper ore, | 
felspar, anthracite, and other kinds of coal have been 
discovered about 50 miles from Igarka, in Siberia, and a 
graphite concentration plant has been built in the town. 


Igarka was established about three years ago; it lies 
within the Arctic circle, at the mouth of the Yenisei 
river. The graphite produced by the concentration 


plant in Igarka will be offered on the world market. 


NortH-East Coast INsTITUTION OF ENGINEERS AND 
SHrpBurILDERS’ Awarps.—The Engineering Gold Medal 
of the North-East Coast Institution of Engineers and 
Shipbuilders has been awarded to Mr. W. T. Bottomley, 
associate member, for his paper entitled “* Reduction in 
Boiler Furnaces,”’ read last January. The Council has 
also made awards to the following graduates for papers 
read during the current session: W. 8S. oe A. T. 8. 
Sheffer, L. P. Gibson, N. M. Hunter, 8. G. Irving, J. C. 





Dixon, A. Hendry,’L. H. W. Wright, and N. H. Denholm, 


ENGINEERING. 


NOTES ON NEW BOOKS. 


Tue Bradford Engineering Society has done a notable 
service in arranging for the publication of the late 
Professor G. F. Charnock’s work on mechanical power 
transmission. The material was originally prepared 
for presentation as a paper to the Institution of 
Mechanical Engineers, but the subject proved of so 
wide a range that Professor Charnock decided to deal 
with only one aspect of it in that connection, and the 
actual paper was on “ Bearings for Line-shafting.” 
Unfortunately, however, Professor Charnock’s death 
prevented even this being presented in person, and the 
paper was, in due course, read by Mr. Frank Wiggles- 
worth.* Mr. Wigglesworth, who had been in close con- 
tact with Professor Charnock during the compilation of 
the work, has edited the posthumous book now under 
consideration, The Mechanical Transmission of Power, 
published by Messrs. Crosby, Lockwood, Limited, at 
8s. 6d. net, and the paper referred to has, by permission 
of the Institution, been incorporated in it, as one of 
the chapters. In addition to this and an introduction, 
there are now chapters on shafting, belt-driving, 
types of pulleys, rope driving, chain driving, 
toothed gearing, friction clutches, and variable speed 
gears. All these subjects are copiously illustrated, 
and the amount of information contained in the 
book would be surprising if it were not for the admir- 
able way in which it is presented. The style is a model 
of clarity and conciseness, and the reader is not left in 
doubt as to the reasons for adopting a particular con- 
struction or the validity of this or that argument. 
Authorities are quoted and some popular opinions are 
shown to be based on fallacies. It is impossible to deal 
with the various chapters in detail, but perhaps that 
on toothed gearing may be referred to as characteristic 
in embodying an explanation of current workshop 
practice as related to theory. The preface states that 
the work should form a valuable and unbiased treatise 
for the practical man and technical student, a con- 
clusion with which we unhesitatingly agree. 

The ordinary stoker and boiler attendant learns the 
methods of his work usually by the long process of 
trial and error, although some of the means of ensuring 
better combustion may be passed on to him by more 
enlightened fellow-workers. In his everyday work, he 
may be the cause of a very indifferent utilisation of the 
heat-producing potentialities of the coal, with resulting 
loss to his employer, or his actions may result in the 
emission of black smoke, the creation of a nuisance, 
and the possibility of his employer being fined. Fortu- 
nately there are people who have considered these 
matters, and have established schemes of training to 
remedy the conditions. The West Riding Regional 
Smoke Abatement Committee, for instance, has 
established a scheme of training for stokers and has 
instituted an examination scheme and arranged for the 
issue of certificates to the qualified. On this subject 
there is very little technical literature readily available 
in such a form as to be useful to workers of this class, 
and at a price proportionate to their resources. Mr. H.J. 
Hodsman, of the Department of Coal Gas and Fuel 
Industries, at the University of Leeds, has met the 
situation by preparing a booklet entitled Combustion 
in the Boiler Furnace, which is published by Jowett 
and Sowry, Limited, Albion-street, Leeds, at a price 
of 1s. post free. The subject is not one easy of treat- 
ment for readers lacking preliminary training, but 
the author has performed his task in such a way as to 
ensure clear understanding. Emphasis is given to 
those matters that enter into the consideration of 
winning of the utmost possible advantage in heat pro- 
duction and usage, and the elimination of the smoke 
trouble. 


The offer of prizes for essays on actual experiences in 
the solution of the problems associated with the appli- 
cation of some comparatively new workshop process 
has led to the publication of much useful informa- 
tion. When the inducements are as large as they were 
in the Lincoln Welding Prize Competition, the results 
might well be expected to be outstanding, but even 
more modest examples of such schemes have resulted 
in the production of communications of considerable 
value. Evidence of this is afforded by the recent action of 
the Institution of Welding Engineers, of 30, Red Lion- 
square, W.C.1, in publishing in book form, at a price of 
3s. 6d. net, under the title Welding and Cutting on Rail- 
ways and Tramways, the three papers that received 
awards in such a contest. The merits of the papers 
selected are considerable. The prize-winners were Mr. 
George A. Mozley, gold medal; Mr. William Hart, 
silver medal; and Mr. J. K. Jolly, honourable mention. 
Mr. Mozley, who describes a visit to a locomotive work, 
incidentally gives a very good impression of the 
magnitude of the application of welding in modern 
engineering industry and the different classes of work, 
for which the gas or electric processes are preferred. 


* See ENGINEERING, vol. exxviii, pages 802, 811, and 
836 (1929), 1933. 
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Particularly interesting features relate to boiler-tube 
reclamation plant; the assembly of superheater 
units and the welding of a spoke of a wheel to ensure 
that no distortion results when the metal has cooled 
down. A description is given of the welding of a 
locomotive frame without dismantling, a job which has 
to be done in such a way that perfect alignment results 
after completion. Chain studding serves a useful 
purpose, particularly with cast-iron parts, and examples, 
both of suitable cases and of the methods of tackling 
them, are cited. Copper welding also has its place 
in this survey. Mr. William Hart provides descriptions 
of actual repair work in the London Midland and 
Scottish Railway works, first taking 25 examples, 
in which oxy-acetylene welding is used. Then follow 
descriptions of seven representative cases in which the 
electric arc is employed, and a series of others in which 
both processes are put to service. Oxygen cutting, 
to a former, or template, in a machine, has received 
special consideration, the examples chosen for descrip- 
tion being the formation of horn-patches, reversing 
shafts, smoke-box fronts, and barrel rings, and loco- 
motive and tender frames. In the third paper, 
Mr. J. K. Jolly gives some interesting examples of 
repairs on locomotive frames, hornblocks, and smoke- 
box saddles, as well as on the motor carcases of electric 
trains. Though the practice referred to by the authors 
of the various contributions is confined to railroad 
service, every operative welder will find much to 
interest him in this publication, no matter in what 
field he applies the processes. 





If the engineering student of to-day finds it a difficult 
matter to learn to draw it is not because adequate aids 
are absent, since many books of instruction are pro- 
vided for him. A fresh example may be quoted in a 
work entitled A First Year Engineering Drawing, by 
Mr. A. C. Parkinson, published by Sir Isaac Pitman 
and Sons, Limited, at 5s, net. This book is described 
on the title-page as “‘ covering the First Year National 
Certificate Course in Mechanical Engineering,” and 
it does so thoroughly, there being over 260 figures 
and a very large number of exercises and examination 
questions. The method of instruction adopted is the 
modern one of giving incomplete views of machine 
parts, sometimes dimensioned isometric sketches which 
are not to be copied but are to be used in building 
up views of the parts so as to produce working drawings. 
In order to enable students to acquire drawing-office 
technique and practice as they learn, free use has 
been made throughout the book of the recommendations 
embodied in the Report of the British Standards 
Institution entitled Engineering Drawing Office 
Practice,” though the author has wisely pointed out 
that, in spite of this, drawing office practice is not, at 
present, altogether uniform. The style of the intro- 
ductory section on instruments, scales projection and so 
forth is pleasantly informal, and elsewhere the author 
has here and there relieved purely technical description 
by bits of interesting information. The book is there- 
fore quite readable, using the word in an appreciative 
sense. At the same time a little more care in expres- 
sion would have been an improvement. What, for 
instance, is a student to make of this sentence: ‘ The 
light cylindrical pistons used on petrol engines are of 
varied design, all, however, are more or less square in 
section.” Again, in speaking of diametral pitch the 
statement “A pinion with 18 teeth and 1 in. pitch 
diameter has a pitch of 1 D.P.”’ should not have been 
allowed to pass. In spite of such small blemishes, 
however, the book may be commended for the purpose 
for which it is intended. The format is attractive, and 
the quarto size adopted makes the book not as incon- 
venient to handle as works on drawing are apt to be. 


+ 


In the dawn of civilisation, Chinese craftsmen learned 
the art of veneer and put it to good service, while 
the contents of the recently-opened royal tombs of 
Egypt bear witness to the fact, that the knowledge 
early became widespread, throughout the then-known 
world. The invention of cross-banding to reduce 
troubles due to shrinking, warping and twisting has 
been employed throughout the ages, and been put to 
service in a way, under new conditions, that even the 
most far-seeing of the early users of the process could 
never have anticipated. Plywood is the lineal descendant 
of this early practice, although most people would re- 
gard it as certainly one of the original discoveries of our 
time. Manual skill, in cutting thin strips from timber 
logs has given place to mechanical production, through 
Garand’s devising of a means, in the ’sixties, of cutting 
a plank by means of a stationary knife, and employing 
travelling gear for the movement of the timber. The 
rotary veneer-cutter followed in the ’seventies, due to 
the same inventor, and the plywood industry, as it is 
known to-day, became a practical possibility. With 
the coming of the means of utilising the waste in the 
wood pulp industries, came also the means of ensuring 
economical production, and the gigantic industry we 
know to-day was founded. Even now, the knowledge 
relating to the properties of plywood is largely in the 
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ken of those concerned with its production, but Mr. A. 
Mora, by preparing a work on Plywood, its Production, 
Use and Properties (published by Timber and Plywood, 
Middlesex-street, London, E.1, at 7s. 6d.), has done 
much to remove the ignorance of the outside world 


on the many valuable results to be obtained by the | 


more extended application of the material. Within the 
compass of this volume is a most comprehensive dis- 


cussion of the properties of plywood, the means of its | 
production, and its thousand and one applications. | 


From small beginnings, the industry has grown, until 
we now find in shipbuilding, to take but one example, 
that the internal fittings of all the latest passenger 
liners are built up of the fabricated boards. Partitions 
between cabins, the linings covering steel bulkheads, 
and the decorative panels of reception rooms, all afford 
scope for the application for the material. Other 
industries, where the uses have not been carried out on 
80 generous a scale, may be suffering the disadvantages 


incurred through insufficient consideration being given | 
concludes | 


to its economic value. Mr. Mora’s book 
with statistics relating to the trade, and an index of 
manufacturers, which may serve a useful purpose to 
the potential user. 


From time to time we have called attention to the 
somewhat erratic entitling of books. A further case 
has recently me to notice, which seems to us to 
be peculiarly faulty. It is called Production Planning, 
and is from the pen of Clifton Reynolds, joint honorary 
secretary of the British Works Management Associa- 
tion, 
Sons, Limited, at 10s. 6d. net. 
minds 
and the methods to used in, the actual work of 
production. The author states in the preface that 
“the book is not devoted to the special work of the 
so-called Planning Department.” Presumably, this 
reference may apply to some planning departments 
with which the author is acquainted, but this, of 
course, does not necessarily justify such a remark. Ex- 
amination of the book bears out the author’s statement. 


most is 


be 


It is divided into three parts under the titles of 
“planning for sale”; “ planning for economy ” ; 
planning for co-ordination.” Under these heads, 


an attempt is made to deal with all the functions in- 
volved in the running of a works. Among these, the 
following are noticed :—-Receipt of customers’ order 
and getting action taken; packing, despatch and 
delivery ; invoicing; correspondence, shipping; pur- 
chasing; rece ipt of produc tion, direct and 
indirect; costing; stores stock-taking ; 
progress; labour; planning of operations and budge- 
tary control. While many matters are mentioned, the 
treatment given is somewhat elementary, but, bearing 
in mind the range of the subject, 226 pages will hardly 
allow more. At the same time it interesting to 
note the detail in which the author, under the heading 
of costing, refers to the discrepancies sometimes found 
between actual and recorded stocks; these are treated | 
as somewhat important possibilities. The following 
are amongst the recommendations mad “ To replace 
the people responsible for weighing and recording the 
acceptance of materials and the deliveries out- 
wards. Persons whose conscientiousness is beyond 
doubt must do the work for at least one month. Change 
the locks on doors and take all other precautions against 
pilfering. Where waste is produced, tighten up all 
safeguards against its illicit disposal.” If these steps 
fail, ‘‘ experts at detection must be called We 
are glad to be able to think such steps are not often 
required. To enter into the spirit of the book 
perhaps, ought to consider the works manager or, 
perhaps, the managing director as being chief planner. 
While there would be no objection to this, neither 
would there be any advantage. A label a name, 
and to call works management “ production planning ’ 
is merely to alter a label; to suggest a distinction 
where there is no difference. We find little of value 
that is new in the book, but it is probably as good 
an introduction to works management as other similar 
books on the subject. 
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Tue Portucurse Stoor “ Gongatves Zarco The 
second-class sloop Gongalves Zarco, which has been built 
by R. and W. Hawthorn, Leslie and Company, 
Limited, Hebburn-on-Tyne, ran successful trials off the 
Cyne on the llth, 12th and 13th ult., and will be shortly 
handed over to the Portuguese authorities. The 


Messrs 


vesse| 


is a sister ship to the Gongalo Velho, constructed by the 


same builders and delivered to the Portuguese Govern 


ment in March last 

INSTITUTION OF ELECTRICAI ENGINEERS As a 
result of the ballot 
Council of the Institution of Electrical Engineers in 
September next, the following have been elected 
President, Mr. P. V. Hunter; Vice-President, Mr. R. P. 
Sloan; Hon. Treasurer, Mr. P. Rosling; Members of 
Council, Dr. P. Dunsheath, Mr. W. MeClelland, Mr. G. C, 
Morley New, Mr. C. Rodgers and Mr. Johnstone Wright, 
members’; Mr. E. W Mr. 


V. Z. de Ferranti, associate. 


Moss, associate member, and 





The book is published by Sir Isaac Pitman and | 
Production planning to | 
connected with the arrangements for, | 


| consist 


to fill vacancies which occur on the | 


ENGINEERING. 


| LOCOMOTIVE - TESTING STATION 


AT VITRY-SUR-SEINE, PARIS. 


THe securing of accurate data on the performance of 
locomotives presents very considerable difficulties. Tests 
carried out under service conditions can never be entirely 
satisfactory, owing to the constant variations in atmos- 
pheric conditions and in the gradients encountered, and 
to the necessity of following the schedule prevailing as 
regards stops. In addition, unexpected checks may 
seriously interfere with the test programme, and at the 
best, the delicate apparatus required to obtain full 
performance particulars cannot be employed to advan- 
tage under the arduous conditions imposed on the 
instruments and operators. If the test be restricted 
to measuring the coal and water consumption in con- 
junction with the draw-bar pull, valuable information 
can be obtained by the employment of a dynamometer 
car, but full data can only be secured by running the 
locomotive ona testing plant. Owing to the size of the 
plant required for a powerful main-line locomotive, 
such installations are very expensive to construct, and 
the only one in this country is that built by the Great 
Western Railway Company at Swindon in 1905.* 
Several others are, however, in existence, and were 
described by Mr. H. N. Gresley in his paper on “* Loco- 
motive Experimental Stations,” read before the Institu- 
tion of Mechanical Engineers in 1931. The most impor- 
tant of these plants are possibly that of the Pennsyl- 
| vania Railway Company at Altoona, laid down in 1904, 
| and that of the German State Railways at Grunewald, 

brought into use in 1930. In the paper referred to, 
Mr. Gresley described the new plant then under con- 
struction at Vitry-sur-Seine, near Paris, to designs pre- 
pared by the Office Central d’Etudes de Matériel de 
Chemins de fer. This plant has just been completed, 
and was formally inaugurated on Thursday, July 27. 

Before describing the station, which is illustrated in 
Figs. | to 6, opposite, and on page 118, a brief reference 
may be made to the earlier plants. In all of these, the 
driving and coupled wheels of the locomotive rest on 
supporting rollers, which are connected to some form of 
brake to afford the necessary resistance, the engine 
being anchored to a drawbar provided with means for 
determining the pull. Subsidiary apparatus is available 
for determining the fuel and water consumption, 
together with other data, the more recent plants being 
more fully equipped in this respect than those of earlier 
construction. Of the two essential elements, the brakes 
and the drawbar dynamometer, three types of brake and 
two types of dynamometer are in use. In the Swindon 
plant. the braking effect is obtained partly by driving 
an air compressor and partly by band brakes, while 
brakes of the Alden type are employed in the plants at 
Purdue University and at Altoona. These brakes 
of a steel rotating between two copper 
diaphragms, the outer sides of the latter being subject 
to a variable hydraulic pressure. The power 1s absorbed 
by friction between the diaphragm and disc, the sur- 
faces being constantly lubricated. Froude water brakes 
ire fitted to the Grunewald plant. As regards the 
dynamometer, a mechanical system of compound 
levers and weights is employed at Swindon, Purdue and 
Altoona, and a hydraulic dynamometer at Grunewald. 
The various plants also differ in the method of support- 
ing the non-driven wheels of the locomotive. In 
general, these are carried on a fixed track, but in the 
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case of the Swindon plant, rollers are provided under | 


all the axles, all the rollers being coupled together, 
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behind this a separate machine shop. The main testing 
bench, with the control] station and instrument room 
at the far end, can be seen in Figs. 1 and 6. The instru- 
ment room is provided with large glass windows giving 
a clear view of the test bench, as shown in Fig. 3, the 
photograph reproduced being taken from inside the 
room looking towards the test-house entrance. The 
run-in rails for the locomotive are at floor level, the 
brakes being located in a commodious pit on each side 
of the bench. There is a gangway running along each 
side of the bench and also along one side of the building, 
the former being shown in Fig. 1, and the latter in 
Fig. 6. Accommodation is provided for locomotives 
awaiting test, and for four dynamometer cars con- 
structed in 1932 by the Office Central d’Etudes de 
Matériel de Chemins de fer. The buildings erected to 
date only occupy a small proportion of the ground 
reserved for the station, as the possibility has been kept 
in view of establishing a general centre for all types of 
tests and researches in connection with railway work. 
In addition to the measurement of the draw-bar pull, 
and the fuel and water consumption, the station is 
equipped with apparatus for determining the tempera- 
ture of the steam, of the exhaust, and of the feed 
water. Apparatus is also provided for measuring the 
boiler and steam-chest pressures, together with the 
exhaust pressure, and the vacuum in the smoke-box, 
the furnace and the ash pit. A small chemical labora- 
tory is available for the analysis of the products of com- 
bustion, and also of the coal and ash, so that a com- 
plete and detailed balance sheet can be drawn up. 

The test bench differs from those referred to, with 
the exception of the one at Swindon, in that all the 
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wheels of the locomotive are carried on rollers or 
| supporting wheels. Eight pairs of rollers are available, 
as shown in Fig. 6, sufficient to accommodate any 


locomotive on the French railway systems, six of the 
pairs being arranged for coupling up to the brakes as 
required. As shown in the same illustration, provision 
is made to add to the number of brakes and to fit supple- 
mentary pairs of rollers, should this prove necessary 
in the future. The platform is 24 m. (79 ft.) long, but 
the foundations permit of an extension of 8 m. (26 ft.) 
should this prove necessary in the future. 

When run on to the bench, the flanges of the wheels 
come into contact with special rails, visible in Fig. 1, 
supported on a series of levers, the height of these rails 
being adjusted so that the wheel treads are clear of the 
rollers. 

After the locomotive is coupled up to the drawbar, 
the centres of the roller axles are adjusted exactly 
to coincide with the locomotive axle centres, and 
the rails referred to are then lowered a few centimetres 
until they are clear of the wheel flanges, the wheel 
treads then resting on the rollers. The levers regula- 
ting the height of the rails are of the bell-crank type. 
their upper arms being connected to right and left-hand 
screwed spindles at right angles to the main bench axis. 
The corresponding nuts are formed in worm wheels, 
and a number of worms engaging with these wheels are 
mounted on a longitudinal shaft which can be driven 
by an electric motor to raise or lower the rails. The 
roller axles are mounted in pedestals fitted with two 
roller bearings on each side, and are fitted with 
Wellmann-Bibby spring couplings so that the brakes 
can be connected with one or both ends. The bearing 
pedestals are traversed along their supporting platform 
by a rack-and-pinion gear. Cross-shafts, passing 
through the lower part of each pair of pedestals, carry 





and to the brakes, by means of belts. As a result of 
this arrangement, all the wheels of the locomotive 
rotate, and the plant can therefore be used for running 
in the engine bearings after an overhaul. This particu- 


lar plant is unsuitable for testing powerful modern | 


engines at full load, as the brakes have a limiting 
capacity of about 500 brake horse-power. 

Turning now to the new testing station at Vitry- 
sur-Seine, it may be mentioned that the construction 
of such a station in France has been under consideration 
for some considerable time. The Office Central 
d’ Etudes de Matériel de Chemins de fer (O.C.E.M.) 
undertook an investigation of the most suitable form 


of plant to be employed in 1920, and this study was | 


taken up again in 1929. The site selected at Vitry- 
sur-Seine belongs to the Compagnie du Chemin de fer 
de Paris & Orléans, and offers considerable advantages 
for the required purpose. While being within a con- 
| venient distance of Paris, it is sufficiently far out to 
| secure an isolated position, so that no inconvenience 
can be caused to the occupiers of neighbouring buildings 
by the noise resulting from the tests. In addition, the 
site is in close proximity to the electrified lines of the 
Paris-Orléans railway so that, if required, the station 
may be conveniently employed to test the electric 
locomotives employed by this company. The building, 
of which an external view is given in Fig. 5, is about 
180 ft. long by 80 ft. wide, and comprises the testing 
bench proper, with an elevated contro] station and room 
containing the measuring instruments at one end, and 


* See ENGINEERING, Vol. lxxxiv, page 20, 1907. 








a worm in the middle, and a pinion encased in the 
pedestal at each end, these pinions engaging with 
racks mounted on the upper surface of the supporting 
platform. As in the case of the rail gear above, the 
worms engage with a series of worm wheels mounted 
on a longitudinal shaft running through the bench, 
|and coupled to an electric motor at one end. The 
cross-shafts on which the worms and pinions are 
mounted are provided with universal couplings at 
en end, and these are connected, as required, through 
| shafts fitted with a second universal coupling, to 
| spindles carried through the base of the brake frames. 
| Pinions encased in these frames, and keyed to the 
| spindles, engage with racks mounted on the brake 
| platforms, the arrangement ensuring that the brakes 
| move with the pedestals of the roller axles to which 
| they are coupled up. 

| The success or failure of the plant as a whole depends 
to a greater extent on the brakes than on any other 
| item in the equipment, as it is extremely important 
| that stable conditions should be obtainable at all speeds 
| and loads, with an entire absence of hunting or racing. 
|In the plants already referred to, difficulty has been 
| experienced in keeping the locomotive speed reason- 
| ably constant, fluctuations of plus or minus 17 per 
| cent. having been experienced on a plant in Russia. 
|In another of the earlier plants, the load proved so 
| unstable as to cause severe hunting, resulting in the 
| formation of flats on the driven rollers supporting the 
locomotive driving wheels. These points were given 
careful consideration by the designers of the Vitry 
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plant, and no surprise will be felt by those having any 
extended experience of testing large engines of different 
types that brakes manufactured by Messrs. Heenan and 
Froude, Limited, of Worcester, were finally selected. 


The brakes of this firm possess inherent self-governing | 


characteristics which eliminate any tendency to violent 
fluctuations of load and speed, and have come into 
almost universal use for testing large engines. Apart 
from this characteristic, they were the only type of 
brake available which could be designed to absorb the 
power developed by modern locomotives within the 
limitations of space imposed by the close centres of the 
driving wheels, without severe overheating. The 
Froude gear is, in fact, of such small proportions in| 
comparison with its power-absorbing capacity that it| 
was easily possible to arrange the brakes sufficiently | 
close together to permit closely-coupled locomotives to | 
be tested. The principle on which these brakes operate 
is now exceedingly well known, and hardly requires 
description. It is important to point out, however, that 
in the case of the brakes fitted on the Vitry plant, and 
shown in Figs. 1, 2, 4 and 6, a centrifugal pump is 
incorporated in the design. 
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be seen in Fig. 4, is positively driven from the brake 
shaft, and thus rotates at a speed proportionate to that 
of the brake and of the locomotive driving wheel. The 
brake casings are supplied with water through this 
pump and, as a result, any momentary increase in 
locomotive power, which results in a rise in speed, 
automatically causes the brake load to increase in a 
higher proportion, owing to the augmentation of the 
rate of water supply to the power-absorbing cups. 
The converse effect takes place when the power of the 
locomotive momentarily diminishes. In these circum- 
stances, the brake load decreases in a greater propor- 
tion, with the net result that the variation in speed 
caused by any fluctuation in the power output of the 
locomotive is reduced to a minimum. At the same 
time, the brake setting can be instantly adjusted while 
running to give any load within the capacity of the 
brake, so that it becomes an easy matter to test the 
locomotive conveniently over a wide range. 

-As already stated, a total of six brakes is installed, 
thus enabling tests to be taken upon locomotives having 
any number of driving axles up to six. Each of the 


This pump, which can! brakes is capable of absorbing up to 1,200 h.p., the 
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maximum permissible rim speed of the rollers being 
160 km. (100 miles) per hour, and the maximum 
permissible weight per roller being 15 tons. There 
is thus a very ample margin available for testing 
heavier and more powerful locomotives than are in 
existence at the present time. It will be noted from 
Figs. 2 and 4 that the brakes are direct coupled to the 
roller axles, the plant in this respect differing from 
that at Grunewald. In the latter case, there is one 
brake at the centre of each axle, and geared to the 
latter to increase the efficiency at low speeds. This 
arrangement was not considered to be necessary in 
the Vitry plant and, in addition, sanding gear, which 
was also incorporated in the Grunewald plant, was 
omitted in that at Vitry. Each brake at Vitry is 
controlled by one inlet valve, placed between the 
pump discharge and the casing inlet, and one outlet 
valve. Each valve can be independently regulated 
at the brake itself, and in addition, the six inlet valves 
and the six outlet valves are under the respective control 
of two hand-wheels on the control panel, so that the 
whole of the power-absorbing units can be controlled 
simultaneously. A similar system is incorporated for 
speed indication, each brake carrying its own tacho- 
meter, with the addition of six tachometers on the 
control panel, one for each brake. These are of the 
electric pattern, and consist in principle of large volt- 
meters supplied with direct current from small 
generators, one of which is fitted on each brake and 
positively driven from its shaft, as shown in Fig. 4. 
The generators give a voltage which is strictly pro- 
portional to the speed of rotation, and instead of 
being calibrated in volts, each tachometer dial is 
graduated in revolutions per minute, and in the peri- 
pheral velocity of the rollers in kilometres per hour. 
Numerous tests undertaken on the site have clearly 
demonstrated the excellent qualities of the hydraulic 
brakes as regards the ease of control and their property 
of maintaining constant conditions of load and speed, 
and the difficulties experienced on previous smaller 
plants, not fitted with Froude brakes, have been 
entirely overcome. The water required for the brakes 
is obtained in the first instance from the town supply 
of Vitry, and is stored in two reservoirs of 400 cu. m. 
(14,000 cu. ft.) capacity, and a charging reservoir of 
30 cu. m. (1,060 cu. ft.) capacity, in which the water 
is kept at a constant level. The two main reservoirs, 
which can be seen to the right of the main building 
in Fig. 5, also serve as cooling towers. They are used 
alternately, and are of sufficient capacity to permit 
of a long test being made without changing over. The 
actual water for the brakes is drawn from the charging 
reservoir, which is introduced to give a uniform head 
of water on the brakes at a low pressure. 

The draw-bar dynamometer is generally similar 
in construction to that employed on a dynamometer 
car, and is of the Amsler hydraulic type. The recording 
table, which is shown in Fig. 3, is provided with four 
pens. The first of these traces a continuous record 
of the peripheral speed of the locomotive wheels, 
corresponding to the actual speed of the locomotive 
on the road. The second pen records the draw-bar 
pull, the third the power developed, and the fourth the 
actual work done by the locomotive. The design of 
the entire testing plant was studied by the permanent- 
way department of the Paris-Orléans Company, the 
same authority being responsible for the erection. The 
actual construction of the test bench was carried 
out by the Société des Forges et Aciéries de la Marine 
et d’Homécourt, who, with the collaboration of the 
Office Central d’Etudes de Matériel de Chemins de Fer, 
prepared all the detail and working drawings. The 
Company have had considerable experience in the con- 
struction of large plants calling for a high degree of 
accuracy, and as indicating the precision with which 
the test bench is constructed throughout, it may be 
mentioned that the teeth on the 24-m. lengths of rack 
for moving the roller axles and brakes are cut to an 
accuracy of the order of ,;-mm. The dynamometer 
was supplied by Messrs. Alfred J. Amsler and Company, 
Schaffhausen, Switzerland. Both the design and 
execution of the whole plant reflect the greatest credit 
on all concerned in its construction. In conclusion, 
it may be mentioned that, in his paper already referred 
to, Mr. Gresley made a strong plea for the establish- 
ment of a station on similar lines in Great Britain, 
and it can only be regarded as very regrettable that 
no active steps have yet been taken in this direction. 
The position offers a fairly close parallel with that of the 
new Cunard vessels, and it is difficult to believe 
that it is other than false economy to allow other 
nations to take the lead in directions in which we have 
hitherto held a pre-eminent position. 


GENERATION OF ELECTRICITY IN GREAT BrITAIN.— 
Official returns show that 885,000,000 units were gene- 
rated by authorised undertakers in Great Britain in 
June, an increase of 7-5 per cent. on the corresponding 
month a year ago. The first six months of this year 
showed an increase of 6-4 per cent. on the figure for 
the corresponding period last year. 
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THE SAMPLING AND ANALYSIS 
OF COKE. 


An important British Standard Specification on | 
The Sampling and Analysis of Coke (No. 496-1933, price 
2s.) has just been published by the British Standards 
Institution. In the preparation of the Specification, | 
representatives of the Chemical Divisional Council, 


with the production and use of coke, collaborated. As 


a preliminary to setting up a fixed code for procedure 22 


in testing a coke for its moisture contents, a number 
of experiments were made to find the extent of its 
variation throughoutaload. It was found that building 
up @ total sample by taking less from each batch than 
2} lb. was unsatisfactory. Another decision was that, 
as the variability of the moisture content in coke 
depends largely on the proportions of the different 
sizes present in the total, provision should be made for 
the sampling of two classes of the fuel. In the first 
were included all screened, or unscreened, cokes 
containing not more than 10 per cent. below 2 in. | 
at the place of manufacture, and not more than 5 per 
cent. of moisture. Graded coke, for example, coke | 
nuts, cobbles, &c., come within this category. The 
second class is simply defined as covering all other | 
cokes. A table was then prepared to show the number 
of increments to be taken, one from each batch, approxi- 
mately equal in weight and not of less than 2} Ib., to 
make up the gross sample. Regular sampling from, | 
say, a wagon load, is provided for by the stipulation of | 
the way in which it should be effected, as also are the 
cases of sampling from coke chutes or hoppers, and | 
from band or plate conveyors. The method of reducing 
the sizes of the particles in the gross sample, mixing, 
spreading and quartering in turn, until a laboratory 
sample is obtained, is definitely stipulated. 

The determination is then made of the moisture 
in the air-dried sample by heating it, in a shallow 
weighing vessel with a well-fitting cover, at a tempera- | 
ture of 105-110 deg. C. The loss in weight, determined 
after cooling in a desiccator, is the moisture content. | 
When moisture must be assessed “as received,” a 
spread sample of not less than 2 Ib. is used, and is| 
heated on a metal tray of known tare weight. The 
heating is continued at 200 deg. C. until the weight | 
remains constant. The loss is regarded entirely as 
moisture. Ash determinations are to be made by 
heating a powdered sample in a shallow porcelain, 
silica, or platinum dish at a temperature of 750-800 deg. | 
C. in an oxidising atmosphere, until constant weighings | 
result. Calorimetric determinations with a Berthelot- | 
type of bomb calorimeter are prescribed. The methods 
of performing the tests are strictly specified, as well as 
the methods of analysis for the determination of the | 
sulphur and arsenic contents. Physical tests, such as | 
those relating to shatter, bulk density, true and appa- | 
rent specific gravity, have also received consideration. 
The use of this specification should reduce the disputes 
between buyer and seller caused through the previous 
methods of sampling and analysis. It should also 
facilitate the sale of coke to specification. 


Lonpon To CatcutTtTa Arr Rovute.—The London to 
India air service of Messrs, Imperial Airways, Limited, 
which hitherto had terminated at Karachi, has now | 
been extended as far as Calcutta, thus embracing a 
further stage of the ultimate scheme of an air route to 
Australia. The air-mail, leaving London on July 1, | 
proceeded to Jodhpur where it arrived on July A its 
further stages being Delhi, Cawnpore, and Allahabad, and 
the destination, Calcutta, being reached on the afternoon 
of July 8. The first return machine left Caleutta on 
July 11. 


LovensorovucnH CoLtece ScnHo.arsuirs.—British | 
Empire Scholarships in the Faculty of Engineering at 
Loughborough College have been awarded to Messrs. 
A. E. Hawke, M. Soar, C. E. Surman, M. G. Sayer, J. W. 
Norris, A. A. Young, J. Hollingshead, H. M. Sarstedt, 
F. J. W. R. Muller, and K. H. Clowes. These scholar- 
ships are tenable for the full period of the Diploma Course. 
Scholarships of the value of 751. per annum have also 
been awarded to Messrs. A. Evans, J. O. Kent and M. 8. 
Spickernell. 


Goip Propvuction tn Canapa.—The gold produced | 
in Canada in the first four months of this year amounted | 
to 958,851 oz., a decrease of 0-3 per cent. compared with 
the same period last year. A recent feature of industry, | 
according to the Royal Bank of Canada Monthly Review, 
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DIAGRAMS OF THREE MONTHS’ METAL PRICES. 
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Nore.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations 


is that whereas all shipments of gold had been going | of the London Metal Exchange for “fine foreign” and “ standard” metal, respectively. The prices shown 
to the United States to the exclusion of Great Britain, | gor Jead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted 
the position has now been reversed. In May, 8,717,616 | to. steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case of 


dols. in gold were sent to the latter country, and only 


119,983 dols. to the former. steel plates, 


Tue ScaANDINAVIAN SEcTIONAL MEETING OF THE 


Wortp Power Conrerence; Erratum.—Towards | box, but in all other cases the prices are per ton. 


are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 
silver is per bottle, the contents of which vary from 70 lb. to 80 lb. The price of tin-plates is per standard 
Each vertical line in the diagram represents a market day, 


the end of the final instalment of our account of the recent | and the horizontal lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which they 


Scandinavian Sectional Meeting of the World Power represent 1s. each. 


Conference, which appeared on page 70 ante, we quoted 
Mr. Dunlop as stating that “ this was the first occasion 


on which the World Power Conference had invited official | us that official delegates, nominated by Governments 
delegates. The secretary of the International Executive | and by National Committees, have attended previous 





| fact that the Scandinavian Sectional Meeting constituted 
the first occasion upon which invitations had been issued 


Council of the World Power Conference has informed ' conferences, and that Mr. Dunlop was referring to the | to other international organisations to be so represented. 
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RENEWABLE TIP STENCIL BRUSH. 


ALTHOUGE the stencil brush illustrated in the accom- 
panying figures has been designed primarily for use 
in decorative stencilling, as its trade name “ Non- 
smudge Art Brush ” implies, it is likely to be of service 
in the drawing-office, particularly when different 
colours are employed. The working tip of the brush 
being renewable and easily changed, no cleaning is 
necessary, the soiled tip being merely discarded and 
a fresh one inserted. The body of the brush is of 
black vulcanised material similar to that of a fountain 
pen, and, like a pen, protective caps are provided so 
that the brush may be carried in the pocket if desired. 
The brush is shown without the caps in Fig. 1, i.e., 
ready for use, the caps being shown separately in Fig. 2. 
The construction is simple. The body is a cylinder 
with a bore parallel throughout, except for a short 
length at the top. A closely-fitting rod with a tapered 
end is inserted in the bore. This rod presses against 
the tip, which is of ordinary cotton-wool or some similar 
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absorbent material, and is expanded against the 
cylinder walls by the taper end. To prepare the 
brush for use a piece of cotton-wool is inserted in the 
bell-mouthed end of the body, and is then pushed 
down by the rod, becoming compressed in the process 
into a compact wad which projects slightly from the 
body as shown. The brush, which in this condition is 
about 4 in. long over all, is used as shown in Fig. 3, 
the forefinger being kept lightly in contact with the 
rod so as to maintain pressure on the wad. The wad 
is moistened with ink or water colour, as the case may 
be, and the brush is used with a dabbing action on 
the stencil. 

The thinnest materials can be employed for the 
stencils without risk of tearing or smudging. When 
it is required to change the wad, it is simply pushed 
out by the rod. Powdered coloured chalks or similar 
materials can be used, in which case the method of 
operation is that of rubbing. In this connection it may 
be mentioned that when tinting drawings or tracings 
with coloured chalks the brush may be used as a 
“stump” for rubbing the surface to uniformity of tint. 
The cleanliness of the brush, both in operation and as 
regards the operator’s hands, is a marked feature. The 
brush is the invention of Mr. C. Mancha Bennett, 
Ergon House, Horseferry-road, Westmins‘er, S.W.1. 


University CoLtece, Lonpon.—A Goldsmid entrance 
scholarship at University College, London, has been 
awarded to Mr. D. A. Collis, Bablake School, Coventry. 
The L. F. Vernon-Harcourt Prize in Civil Engineerin 
has been gained by Messrs. N. Cockle and K. E 
Mackenzie, the Archibald P. Head Memorial Medal and 
Prize in Mechanical Engineering by Mr. H. E. Cooper, 
and the Chadwick Medal and Prize in Municipal Engin- 


7 
ue 


THE RAWSON DIAL EXTENSOMETER. 


TABLE I.—Tensite Test or Mitp Steet. Gauce Lenots, 5 ry. Lyrrrat DIAMETER, 0-638 IN. 

















Load .. tons | 0:5 1-0 | 1-5 | 2-0 | 2°5 3-0 3°5 | 4-0 
Extension in. 0-0047 0-0052 0-0058 0-0065 0-0071 0-0077 0-0083 0-0087 
” ’ 0-0048 0-0053 0-0060 0-0068 0-0073 0-0079 0-0084 <_ 
9 > 0-0052 0-0057 0-0064 0-0070 0-0077 0-0082 0-0087 





Derived modulus of elasticity = 13,200 tons per square inch. 


TABLE II.—Compression Test or Miup-STeet ANGLE Bar 1} IN. BY 1$ IN. By } rN. AcTUAL AREA OF 


SEecTION 0-672 sq. IN. 
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Load .. . tons 1 | 2 | 3 4 | 5 6 | 7 8 
Ae | | I | 
’ | | any 
Compression os in. 0-0012 0-0018 0-0024 0-0031 0-0037 0-0042 | 0-0048 0-0054 
° o” 0-0012 0-0020 0-0027 0-0032 0-0038 0-0043 0-0049 | <_ 
» | -_> 0-0018 | 0-0025 0-0031 0-0037 0-0042 | 0-0048 | 0-0054 
| 
Derived modulus of elasticity = 12,450 tons per square inch. 
} —  g “ 
Fig.2. Fig.4, — 
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A.M.I.Mech.E., Head of the Engineering Department, 
Municipal College, Smethwick, and was made in the 
college engineering shop. The design has been put into 
production by Messrs. W. and T. Avery, Limited, 
Birmingham. 











LEAD ALLOYS FOR BUILDING 


Fig. 1. 
APPLICATIONS. 
THE RAWSON DIAL EXTENSO- Some time ago the British Non-Ferrous Metals 
METER. | Research Association was confronted with the problem 


of dealing with the cracking of the lead sheathing 
used on electric cables. This trouble was experienced 
when the cables were subjected to excessive vibration 
on board ship, in submarine cable applications, and in 
railway service on bridges and in tunnels. It was 
also sometimes found to occur in the transport of new 
cable overseas. Alloy sheathing with four times the 
resistance to vibration of pure lead was developed and 
proved a complete solution. At the present time large 
quantities of such alloys are used for the sheathing of 
cables on naval ships, and by the Post Office for sub- 
marine cables. The interest of those concerned with 
|other applications of lead where vibration causes 
trouble was aroused, and further fields of service 
for the alloys have been found. The Building Research 
Board of the Department of Scientific and Industrial 
Research has now issued a report entitled “ B. N. F. 
Ternary Alloys of Lead—their Use in Buildings,” 
recently published by His Majesty’s Stationery Office, 
at a price of 9d. net. 

Investigation has now shown that, on the score of 
economy, as well as on account of resistance to damage 
from vibration, the lead-cadmium-antimony and 
lead-cadmium-tin alloys can be used with advantage 
in a number of building operations. These alloys 
have the compositions :—No. 1, 99-25 per cent. lead, 
0-25 per cent. cadmium, and 0-50 per cent. antimony ; 
and No. 2, 98-25 per cent. lead, 0-25 per cent. cadmium, 
and 1-50 per cent. tin. 

The cracking of lead used as sheathing generally 
started on the inside, and thus did not become visible 
until complete breakdown had occurred. Investiga- 
tion established that vibration alone could cause the 


THE accompanying figures illustrate a dial extenso- 
meter which has been designed for quickly and easily 
determining the modulus of elasticity, the elastic 
limit, and the yield point of common constructional 
materials. Fig. 1 shows how the instrument is attached 
to the test specimen by two strong screw clamps 
having hardened pointed steel screws engaging with 
two pairs of light punch pops. The clamps are shown | 
in detail in Fig. 2 and 3. The correct initial gauge 
length and the correct attitude of the screw clamps is 
easily obtained by means of the simple setting gauge 
shown in Fig. 4. This setting gauge fits on to the 
fixed pegs in the two clamps. The change in gauge 
length is registered on a standard dial indicator which 
has been slightly modified as shown to fit on the two 
clamp pegs. It will be noted that the dial indicator 
has spring three-point contact with both pegs so that 
there is no lost motion. 

The dial indicator is a well-known standard instru- 
ment, is extremely sensitive, and has a degree of 
precision equal to that of a high-grade micrometer 
gauge. The divisions on the scale read 0-0005 in. 
(half a thousandth) and the pointer can be easily read 
to a fifth of a division or 0-0001 in. This extensometer 
is equally handy for either tension or compression 
tests. The initial gauge length is 5 in. and the clamps 
will take specimens up to 1-5 in. section. Tables I and 
II, above, give the results obtained in actual tests. 

With this instrument, the modulus of elasticity of 
steel tubes, cast iron, concrete, and various kinds of 
timber are easily determined from simple compression 
tests. The dial can also be read simultaneously by | 
several persons. The dial extensometer has been | 





eering and Hygiene by Mr. P. E. L. Fellowes. 





designed by Mr. E. Rawson, B.Sc. (Lond.),| cracking, and was in most cases the primary cause of 
































































TABLE OF ESTIMATED COSTS BY 


breakdown. It was clearly demonstrated that there 
was a quantitative relationship between the periodic 
variations in stress and the failure, and thus this was 
proved to be due to fatigue. After a study of the 
binary alloys, constituting the well-known hard leads, 
the ternary alloys were considered and the solution 
to the trouble was found. Both the No. 1 and No. 2 
alloys are possessed of greater mechanical strength 
and resistance to fatigue than lead, while they retain, 
to a surprising degree, the fine working properties of 
lead. 

These properties suggested the use of much lighter 
pipes for the same water-carrying capacity, and 
resistance to hydraulic bursting, and the consequent 
possibility of an economic, as well as a technical, 
advantage. Full-scale experiments were conducted 
to establish whether, in practice, and without serious 
modification of established processes, pipes could be 
made on a commercial scale possessing the anticipated 
advantages of strength and weight. That the results 
were satisfactory may be judged from the fact that the 
British Waterworks Association has approved the use, 
above ground, of ternary alloy water pipes of weight 
30 per cent. less than ordinary lead pipe. A number of 
leading water authorities in the country have already 
acted upon this recommendation. 

Difficulties were sometimes experienced with lead 
in situations where the metal was subjected to stresses, 
not high in the absolute sense, but great relative to the 
low strength of the metal. Such cases were found 
where lead was used in ground carrying considerable 
traffic, and where vibration stresses of varying ampli- 
tude and frequency were produced. Such alternating 
stresses quickly caused cracking, through fatigue, the 
fractures being of an intercrystalline character. In 
such cases the use of B.N.F. ternary alloys is to be 
recommended. Lead coverings of metal glazing bars 
are frequently subjected to alternating stresses, and 
failures have resulted from this cause. The use of the 
alloys produces a sheathing having 60 per cent. greater 
tensile strength, and about four times the resistance 
to vibration of a lead sheath of equal thickness. 
Increased road traffic and vibration, and the common 
use of mechanical appliances in buildings, have greatly 
increased the hazards to which lead is subject due to 
repetitive stresses, and emphasises the value of the 
new alloys. 

For many applications lead is introduced into build- 
ings primarily because of its resistance to corrosion. 
In general there are two main causes of corrosion : 
alkaline, by contact with lime or cement mortar, and 
acid, by contact with unseasoned timber, or some 
types of soil. Tests have shown that the resistance 
of B.N.F. ternary alloys to the corrosive conditions, 
of common occurrence in buildings are at least equal 
to those of pure lead. For the time being the use of 
smaller thicknesses for pipes of ternary alloys embodied 
in the soil is not advocated, as where corrosion may be 
anticipated a full wall-thickness is considered desirable. 
To remove any doubts experiments are now in progress 
with ternary alloy pipes embedded in various types of 
soil. No difference between lead and alloy pipes has 
been found in their resistance to the action of frost. 

A serious difficulty encountered in the use of lead 
on sloping roofs is its characteristic of flowing and 
distorting, eo that it buckles and tears from its fixings. 


COSTS OF PULVERISING COAL ON LAND. 


Reference Letter \ b ( D E F G H I J K L M N 
Type of grinding mill Ball Ball Ball High- | Roller Roller Tube Ball Roller Ball - Impact Bal! 
speed | and Ball 
System of plant Central Unit Central Unit Unit Central Unit Unit Central Unit Unit - - 
Condition of air in mill Cold Hot Hot Hot Cold Hot Hot Hot Hot 


Coal Analysis, per cent 

Moisture 1-6 5-5 4-0 15-0 3to13 9-0 2-5to5-5 | 2-5to05-5 16 6-5to11-5 12 a 12 

Ash 14 14 22 16 5 to 23 15 9 to 12 9 to 12 18 4-5to8-0 16-5 18 

Sulphur 2-5 2-0 0-7 to 2-3 1-5to2-0 | 1-5to2-0 1:6 0-8to1-6 1-5to2-0 . 

2.9 

Total installed grinding capacity, tons of coal 

per year 766,500 109,500 94,840 876,000 117,000 | 1,314,000 53,470 43,100 (394,200) 117,320 | 79,000 | 157,680 | 66,880 394,200 |177,830 
Operating load, per cent. of installed grinding 

capacity 51-3 43-8 40 2-5 32 25 65 12 13-2 28 31 20 28-6 22-1 25-5 
Assumed cost of power, pence per unit 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 
Power used per ton of coal pulverised, kW-hours w-4 27 23 24 28 20 34-4 25-4 18 28 25 20-1 26 21-4 28-7 
Degree of fineness of pulverised coal, per cent 

through 200 mesh 74 75 72 63 65 to 72 75 77 73 75 70 73 65 to 70 40 69 68 
Capital cost, per ton-year, of total installed 

grinding capacity, pence 72-5 64 21°7 68 64-5 16 - ~ 43-2 
Coats (pence per ton) 

Power 6-1 5-4 4-6 4-8 6 1-0 6-9 1 3-6 | 5-6 5-0 4-0 5-2 4-3 7 

Operating wages 2-9 2-6 1-8 1-0 0 11-3 3-3 3-3 2-5 3-3 5-7 1-4 7:8 8-4 4-1 

Maintenance and lubricants 4-8 2-1 5-7 3-5 f $2 2-7 6-4 3-6 4-7 3°6 2-1 14-2 8-8 

Total running costs 13-8 10-1 12-1 9-3 10-6 15-6 13-4 11-1 12-5 12-5 15-4 9-0 15-1 26-9 18-6 

Obsolescence, at 5 per cent. on plant and 

2 per cent. on buildings 6-1 7-2 8-7 10-6 6-5 6-5 6-0 6-1 *7-0 *7-0 *7-0 *7-0 ‘7-0 

Total cost 19-9 19-3 18-0 21-2 19-9 17-6 18-5 18-6 22-4 16-0 22-1 33-9 25°6 


__ 1AUG. 4, 7933- 






































































UTILISATION-OF-COAL COMMITTEE OF INSTITUTION OF MINING ENGINEERS. 


* This figure has been assumed 


From a consideration of the relative properties of | and general charges incurred during erection. Taking 
lead and these alloys, it appeared wise to specify the | the first seven installations, it will be seen that the 
use of No. 2 alloy for roofing. Although it appears |‘ capital cost, per ton-year, of total installed grind- 
reasonable to use the ternary alloys in weights equal | ing capacity,” is about the same for all the stations 
to two-thirds the weight of lead, to obtain equal! except station D. This figure was obtained by 
service, the factor of possible corrosion through contact | dividing the total capital cost by the total installed 
with the timber has to be considered. In place of | grinding capacity, except for station D, which figure 
7 Ib. or 8 Ib. lead for roofing sheets, 6-lb. ternary alloy| was arrived at by adding 50 per cent., repre- 
sheet is suggested in this Report, and for flashings of | senting the cost of erection, to the figure available 
| 5-lb. or 4-Ib. lead, alloy sheets, of 4-Ib. or 3-lb., respec- | for the bare cost of the plant and materials exclusive 
tively, are mentioned as all that is necessary, but it is | of buildings. The figures for “degree of fineness of 
pointed out that it might be better practice to use the | pulverised coal” are rather uncertain, as there are 
same weight for the very light flashings to get improved | at present no standardised methods of sampling and 
seiving the fuel. As the degree of fineness obtained 
——SSSS— _ has an important bearing on the power required for 
| grinding, this want of uniformity of practice is some- 
THE COST OF PULVERISING COAL what unfortunate. Under the olin “ costs (pence 
ON LAND. | per ton)” rates and insurance are not included for 
Avruoven there are a number of boiler plants, large | @7y Of the stations. For stations A, B and C “ operat- 
and small, now being fired with pulverised coal in this | ing wages” include supervision but not managers 
country, there is a paucity of reliable information salaries. It is uncertain whether these items are 
concerning the cost of preparing the fuel on the site. | included for the other stations. 
Possibly one reason for the discrepancies between such Taking the table as a whole, the outstanding features 
figures as have hitherto been available is that there | are the low operating loads of the plants and the rela- 
exists difference of opinion as to what items should | tively high proportion of the “ total cost” contributed 
properly be included in such statements of cost. In| by obsolescence. Selecting the best figures, an idea 
providing a number of estimates of the probable | of the minimum cost under the best conditions of 
minimum costs on a common basis, the Institution of | pulverising coal can be arrived at. Taking the lowest 
Mining Engineers has, therefore, done useful work in | figure reported for the cost of power, 1.e., 0-108d. 
clarifying a somewhat confused position. The esti-| per unit, and the lowest power consumption, ‘.e., 
mates have been framed on statistics obtained from | 18 kW-hours per ton of coal pulverised, the total 
reliable private sources by the “ Utilisation of Coal| minimum running cost works out to 5d. per ton. 
| Committee” of the Institution and are tabulated above. | This is made up as follows: power, 1-9d.; operating 
Particulars are given of 14 installations, one of which, | wages, 1-0d.; maintenance and lubricants, 2-1d. 
however, as it consists of two different plants, gives | Though this is, perhaps, too ideal a figure, it may be 
an additional set of figures. The kind of plant and | taken as a standard at which to aim by those con- 
the nature of the coal pulverised are given in the | structing new plant, whilst it may be suggested that 
| upper part of the table, then come figures of capacity | those persons responsible for other present plants 
| and load factor. All these data are actually recorded | than those dealt with in the table would find it worth 
figures, &c., but to enable the estimates made from | while to examine their costs on a similar basis. At all 
them to be easily compared, the cost of power at the | events, it is to be hoped that the work of the Institution 
pulverising mills has been taken to be the same in each | of Mining Engineers in this direction will be assisted 
case, viz., 0-2d. per kilowatt-hour. This cost is| by the contribution of further data. As regards 
| assumed to include: (1) Actual cost of generation, i.e., | obsolescence, the lowest capital cost is that of station H. 
raw materials, labour, maintenance and services; | This is very much lower than the others, but a reason- 
(2) administration and supervision; and (3) obsoles- able figure for obsolescence plus a charge for general 
cence on plant and buildings. It does not include | management would seem to give 7d. per ton as the 
interest on capital. The figures furnished by the | minimum total cost of pulverising coal. Of the 13 
different undertakings for the cost of power range | examples given, the lowest cost is more than double 
between 0- 108d. and 0- 19d. per kilowatt-hour, but there | this and the highest nearly five times as much. The 
is some uncertainty as to whether they include all| figures do not apply to marine installations. 
the items just mentioned. ae. ae 
The line “* total installed grinding capacity” of the | é : : 
lant is the nominal rated capacity of all mills installed, | 7 iz 4 
Including any stand-by asi onl the plant is assumed | !933.—Messrs. Jordan and Sons, Limited, company 
ting for 24 hours per day for 365 days of the | TsistTation agents, 116, Chancery-lane, Landen, WS, 
as Operauing “a I . clit »» | have recently issued their statistical report, showing the 
year. The line “ power used per ton of coal pulverised ” | new companies that have been registered during the 
includes all power required between the coal storage | half-year ending June 30, 1933. From this it appears 
bunkers and the pulverised-fuel burners. The figures | that 5,640 such companies, with an aggregate capital of 
for capital cost are, perhaps, not as truly comparable as | 42,325,9691., were registered, of which 155 were public 
they might have been, as with some of the stations | 2nd 5,485 private, the corresponding figures during the 
‘the grinding plant forms part of other plant, with | first half of 1932 being 108 and 4,985. The capital 


- : . inv r i 46,2751. 
common foundations and housing. The following | 26279,0041.,  reepectively. Of ‘the companies formed 


service. 


ComMPpaANY REGISTRATIONS DURING THE First HALF or 


items, as a general rule, have been included in the | during the past six months, engineering accounted for 307, 
| capital cost: (1) The cost of plant, foundations and | electricity, gas and water for 235, mines and quarries 
| buildings ; (2) the cost of erection; and (3) salaries | for 79, and shipping for 53. 
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PORTABLE RAILWAY AIR-COMPRESSOR SET. 


MESSRS. BROOM AND WADE, LIMITED, ENGINEERS, HIGH WYCOMBE. 

















PORTABLE RAILWAY AIR -COM- pressor is of the firm’s sleeve-valve type, in which the 
PRESSOR SET | passage of air into and from the cylinder is controlled 
° | by means of a single reciprocating sleeve. An _ illus- 
THE repair and maintenance of railway tracks in | trated account of this type of compressor is given in 
sparsely-populated countries presents difficulties which | ENGINEERING, vol. cxxxii, page 327 (1931), from which 
can only be satisfactorily solved by mobile equipment, | the construction and principles of operation can be 
an example of which is illustrated in the accompanying | made out. The compressor on the plant under con- 
figure. This shows a portable air-compressor set | sideration has three cylinders, each 64 in. in diameter 
designed to run on the railway track. It is not, of | by 5}-in. stroke. At its designed running speed of 
course, self-propelling, and is, in general, similar to | 1,000 r.p.m., the displacement is 303 cub. ft., and the 
the road sets which are now such familiar features | actual delivery of free air is 255 cub. ft. per minute. 
wherever contractors are at work. At the same time, |The compressor is coupled to the engine by an auto- 
it possesses several special features of interest, the | matic centrifugal type clutch. The engine is of the 
chief of which is, perhaps, the attachment of air- | high-speed airless-injection type, working on Solar, 
operated jacks for rapidly transferring the plant from | Diesel, or other suitable oils, made by Messrs. Ruston 
one parallel track to the other, or removing it clear of |and Hornsby, Limited, Lincoln. It is of the firm’s 
the railway line altogether. The plant has been |4VQ type, and has four cylinders, each 5% in. in 
supplied to the Buenos Ayres Great Southern Railway | diameter by 8-in. stroke. The power developed is 
Company, Limited, by Messrs. Broom and Wade, | 70 brake horse-power at 1,000 r.p.m. Starting is 
Limited, High Wycombe. Its primary function is to | effected by compressed air, but a starting handle is 
supply air to the Broomwade pneumatic tool, known | also provided for emergency use. An illustrated 
as the tie tamper, that is, a tool for settling sleepers | description of this type of engine is given in ENGINEER- 
on the road-bed. Eight of these tampers, with the | ina, vol. cxxx, page 247 (1930). As this plant normally 
necessary hoses, form the normal equipment, though | runs at the designed speed of both engine and com- 
the plant would easily operate 10 to 12 of them under | pressor, maximum efficiency is secured, whilst a test 
-normal working conditions. Apart from this duty, | showed an absence of vibration and smooth and silent 
however, Broomwade pneumatic tools are available | running which was remarkable for this type of plant. 
for spike driving, nut-tightening, drilling, wood-boring, | The fuel consumption at full load is about 3 gallons 
rock drilling, clay digging and concrete breaking, as | per hour. 





well as for riveting and chipping and scaling. The 
plant is therefore likely to be of considerable service 
in facilitating the many miscellaneous operations 
arising in railway extension, repair and maintenance. 

The underframe is made of deep channels, to the 
underside of which are attached the axle bearings. 
There are four flanged wheels, 18 in. in diameter on 
the tread. The wheelbase is 6 ft. 6 in. and the gauge 
5 ft. 6 in. The lifting attachment consists of four 
compressed-air cylinders bracketed out from the frame 
and outside the wheels. The pistons of these cylinders 
carry a flanged roller, which is normally kept in a 
retracted position by springs. The axis of the rollers 
is parallel to the railway lines. 

When it is required to move the plant from one track 
to another, or clear it out of the way of the traffic on 
both tracks, two lengths of rail are laid across the 
tracks under the rollers. Air is then admitted to the 
cylinders, and, by the pressure on the pistons, the 





Both the engine and compressor are provided with 
efficient suction-air filters, and both are cooled by 
series water circulation, there being separate circulating 
pumps foreach unit. The radiator is exceptionally large 
to meet the semi-tropical conditions under which the set 
works. Cooling is effected by a cased-in belt-driven fan. 
The air is delivered to a cylindrical receiver 2 ft. in 
diameter by 4 ft. 6 in. long, and having a capacity of 
124 cub. ft. Thence it passes through an aftercooler 
to a manifold pipe with eight }-in. take-off connections. 
The end of this pipe is fitted with a plug, so that it 
may be coupled up to a length of 500 ft. of steel piping 
24 in. in diameter, fitted with tee pieces at convenient 
points. These are provided with cocks and hose con- 
nections, and the equipment forms an alternative 
method of using the set, as it can be placed alongside 
a busy section of the track, and thus permits of effective 
work being done over a considerable stretch during 
the intervals between trains. The manifold pipe is 


undercarriage is raised high enough to lift the wheel | supported on the top of the undercarriage, the same 


flanges clear of the track. 
moved as required on the jack rollers. Release of 


The plant can then be | position on the opposite side of the plant being occupied 


by the compressed-air bottle for starting the engine. 


the air lowers the undercarriage on to the other track | The fuel tank is carried on the top of the air receiver, 
or the ground, as the case may be. Special attention | and has a capacity of 36 gallons. Next to the receiver is 
has been paid to keeping the weight of the installation | g tool box sufficiently large to accommodate the pneu- 
down to the minimum, and a noticeably compact unit | matic tools, as well as the tool kit for the plant. The 
has been produced. Should it be necessary to lift it| engine and compressor are protected by a sheet steel 
by @ crane at any time, a lifting loop is permanently | canopy having detachable side panels with padlocks. 

fitted at the centre of gravity, a device which removes 








the delay and risk attendant upon using loose slings. 
The undercarriage is fitted with a draw-plate at each 
end. The total length of the machine over the draw- 
plates is 14 ft. 34 in. The width over the axle ends, 
6 ft. 24 in., and the total height from the top of the 
lifting loop to the rail surface is 6 ft. 6 in. 

The engine and compressor are carried on a channel 
foundation riveted to the undercarriage. The com- 





Motor Venicte ReoisTrRations.—In the six months 
ending May 31, 1933, the motor vehicles licensed num- 
bered approximately 2,130,000, compared with 2,078,000 
in the same period a year ago. In May this year, 7,200 
more vehicles were licensed than in May, 1932, practically 
the whole of this difference coming under the heading 
of cars taxed on horse-power. There was a drop of 
1,000 in goods vehicles licensed. 





CATALOGUES. 


Foundry Flux.—A pamphlet issued by Messrs. Imperial 
Chemical Industries, Limited, Millbank, London, 8.W.1, 
gives a very full and clear statement of the methods of 
using soda ash in the production of iron and steel 
castings. 

Spray Painting.—Spray painting apparatus in several 
forms for different conditions of work are shown, with 

articulars and prices, in a catalogue to hand from 
Messrs. B.E.N. Patents, Limited, 92, Tottenham-court- 
toad, London, W.1. 

Conveyors.—We have received from Messrs. The Steel 
Band Conveyor and Engineering Company, Limited, 
Barker-street Works, Parade, Birmingham, 1, a folder 
illustrating a large number of applications of conveyors 
in various industries. 

Welding Rods.—Messrs. Hadfields, Limited, Sheffield, 
have issued a circular explaining the qualities and 
methods of using their “‘ Hadmang”’ welding rods for 
welding, or depositing on, manganese and other steels 
by are or oxy-acetylene processes. 

Gas Heaters.—Messrs. Blackman Export Company, 
Limited, 374, Euston-road, London, N.W.1, have issued 
a catalogue of industrial gas burners suitable for drying 
ovens, crucible furnaces, boiling vessels, soldering irons, 
hot-water supply, and other applications. 

Electrical Fittings.—Messrs. W. T. Henley’s Telegraph 
Works Company, Limited, Holborn-viaduct, London, 
E.C.1, have issued catalogues and several circulars 
describing their new “ Iscos”’ insulated service cut-out 
and a frame and cover for openings in the footpath. 

Rock Drills—Messrs. Holman Brothers, Limited, 
Camborne, Cornwall, have issued a very useful pamphlet 
on drills, shanks and chucks used in rock-drilling, giving 
information on the construction and proper maintenance 
of these tools and the selection of the most suitable steels. 


Worm Gears.—Messrs. the Moss Gear Company, 
Limited, Tyburn, Birmingham, have issued a catalogue 
of worm reduction gears in housed units with single, 
double and triple reductions. Dimension tables are given 
and also much technical data. This catalogue is marked 
price 7s. 6d. 

Metal Shears.—A catalogue of a rotary-cutter shearing 
machine is to hand from Messrs. Henry Pels and Com- 
vany, Limited, 32-38, Osnaburg-street, Euston-road, 

ndon, N.W.1. The machine is suitable for trimming 
metal plates from }in. to } in. in thickness, producing a 
straight, bevel or other form of edge for caulking, 
welding, &c. 

Cutting Tools.—Messrs. Alfred Herbert, Limited, 
Coventry, have sent us a catalogue of cutting tips made 
from a new alloy named “ Ardoloy”’ and capable of 
cutting soft or hard metals at very high speeds. The 
tips are brazed on mild-steel stocks or shanks. The list 
of comien and planing tools is extensive and some drills 
and milling cutters are shown. 

Clutches.—We have received from Messrs. Crofts 
(Engineers), Limited, Thornbury, Bradford, a catalogue 
of clutches, with sections devoted to couplings, slipping 
devices and operating gears. Six types of clutch are 
described, viz., detachable slide rim friction, hinged 
crown friction, heavy duty friction, dise friction, centri- 
fugal, and band, and ample information is given in all 
cases. 

Switchgear.—Messrs. George Ellison, Limited, Perry 
Bar, Birmingham, have issued new leaf catalogues of 
“loom ” switches for looms, machine tools and other 
plant requiring frequent operation ; and of slip-ring motor 
control panels with air-cooled starters. A catalogue of 
air-break flame-proof gate-end circuit breakers, suitable 
for coal-cutting machines in mines and similar conditions 
of service, has also come to hand. 

Pneumatic Handling Plant.—Messrs. Henry Simon, 
Limited, Cheadle Heath, Stockport, have issued a new 
edition of their catalogue of pneumatic handling plant, 
containing a brief description of the mechanism and 
numerous illustrations of plants in operation. The 
installations include floating, travelling, and fixed plants 
dealing with grain, coal and ashes. A special plant is also 
made for handling oxide at gas works. 

Special Steels.—Messrs. — 9 Steel Corporation, 
Limited, Sheffield, have issued a special catalogue of 
heat-resisting and stainless steels, describing their 
physical properties, uses, heat-treatment, and methods 
of welding, forging, and working. These steels are 
intended for use at temperatures of 700 deg. C. to 1,150 
deg. C., intermittent or continuous, and are suitable for 

arts of furnaces, firebars, superheaters, case-hardening 

xes, etc. 

Electrical Apparatus.—A new catalogue of electric fans, 
of table, bracket, ceiling and other types, is to hand 
from Messrs. The General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2. Catalogues 
of parts and materials for wiring systems and of electric 
furnaces have also reached us. 
full and well arranged information, both technical and 
commercial, and prices are stated to the fullest extent 
practicable. 

Research and Testing Equipment.—Messrs. Metro- 
politan Vickers Electrical Company, Limited, Trafford- 
park, Manchester, have issued a special catalogue of 
research and testing machines, instruments and appa- 
ratus which have been designed for use in their own 
laboratories. Some of the main headings are: vacuum 
equipment, electrical and magnetic testing, alternating- 
current bridge for power measurement, portable four- 
element oscillograph, high-voltage testing, noise measur- 
ing, lubricating and insulating oil testing, &c. Several 
machines and instruments of each class are included, 
so that the catalogue forms a fairly comprehensive list. 


All these contain very 
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ENGINEERING ** ILLUSTRATED ”’ 


PATENT RECORD. 

SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case; where none is mentioned, the Specification is not 

illustrated 


Where inventions are communicated from abroad, the Names, £c., 
of the Communicators are given in italics. 

Copies o Speci fications may be obtained at the Patent Office Sales 

ranch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ** Sealed” is appended. 

Any person may, at any time within two months from date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a | 
Patent on any of the grounds mentioned in the Acts. 


MOTOR ROAD VEHICLES. 
374,065. J. Brockhouse and Company, Limited, 





of West Bromwich, and A. T. C. Dear, of West | cated from the 
| lubrication of the bearing than would be the case if the | 


Bromwich. Couplings. (4 Figs.) February 24, 
1931. This invention relates to couplings for connection | 
trailers to towing vehicles \ fixing-plate carries a 


! which terminates in a ball a* 
This member is bolted to a 


cranked bracket-arm a 
of substantial dimensions 
towing vehi le 
a locking device and of 
attachment to the draw-bar of a trailer 
bracket is formed with a cup 6! so disposed that, when 
the said member is assembled with a draw-bar, this cup 


consists a fixing-plate 6 for 


may be engaged over the ball a? in a manner that permits | J 


of a practically universal movement between the two mem- 
bers of the coupling and between the towing vehicle and 
the trailer. The locking device consists of a rotary pin 








(374 065) 


6? mounted in transverse bearings behind and below the 
socket and is loaded by a spring 5° tending to maintain 
the pin in its locking position. The pin is provided at 
the side of the socket with a handle 64 by which the 


pin may be turned against the spring to release the cup either side thereof. 


from ita engagement with the ball. One half of the 


so that it fits closely round the outside. Both the inside | 
and outside of the tube 10 are thus covered by the wick. | 
The end of the part of the wick which is outside the tube | 
10 reaches to the bottom of the chamber 1, whilst the | 
other end of the wick 11 within the tube 10 rests on the | 
top of the plug 7. A double metal tube having an inner 

tube and an outer tube connected together at their 
upper ends by a securing ring 14, is fitted over the inside | 
and outside of the wick which has previously been | 
saturated with lubricant, so that the wick fills the annular | 
spaces between the tube 10 and the inner and outer | 
tubes. Between the securing ring 14 and the upper | 
portion of the wick passing over the top of the tube 10 | 
is a felt washer 15, and holes are drilled through the | 
securing ring 14 to allow the escape of air from the annular | 
space between the inner and outer tubes when these 

are fitted over the wick. The lubricant from the chamber | 
1 is delivered from the depending end of the wick 11 | 
at the required rate of flow on to the felt pad. The rate | 


| of flow may be regulated by varying the size of the holes | 


in the securing ring 14. The axle bearing is thus lubri- 
low pressure side, ensuring more complete | 
from the side. 


lubricant introduced 


(Sealed.) 


374,196. B. G. Mason, of Workington, and The 


were opposite 


The socket member of the coupling has | United Steel Companies, Limited, of Sheffield. 


Rail Chair. (3 Figs.) April 10, 1931.—The invention 


One end of this | felates to railway rail chairs for supporting bull-headed 


rails on the railway sleepers. The chair is formed from 
a single piece of rolled steel plate with two upstanding 
aws 2 and 3. The jaw 3 is shaped internally to accom- 
modate one side of the rail, and the jaw 2 provides an 
abutment for a wooden key to secure the rail in position. 
The inner surface of the jaw 2 is provided with several 
horizontal serrations 11 to assist in retaining the key in 











| place. Each of the jaws 2 and 3 is flanged outwards 
ees 
) 
\ 
(374.1396 
at either side to form buttresses 4 and 5 which serve 


to stiffen and strengthen the jaws, and these buttresses 
terminate at their lower ends in portions of the base | 
which extend beyond the width of the jaws 2, 3 on| 

The sleeper which is of rolled steel | 
trough section has formed in its upper surface two raised 


middle portion of the locking pin, when the coupling bolsters between which the seat of the chair is accom- 


is in use, engages under the ball-head and prevents the 
separation of the ball and the socket, but without 
interfering with their relative movement, 


side of the pin opposite the head-engaging part is formed | between the 
with an are shaped clearance having substantially the | sleeper being welded so as to 
same curvature as the ball, so that when by movement | admission of moisture. 


of the lever, the pin is positioned to bring the clearance | 
into register with the wall of the cup, the cup may freely 
be lifted off, or re-engaged with the ball. (Sealed.) 


RAILWAYS AND TRAMWAYS. 


374,173. R. Bell, of Sheffield, H. G. White, of 
Sheffield, and Associated Electrical Industries, 
Limited, of Westminster. Lubricator. (2 figs.) | 
March 13, 1931.—The invention relates to lubricators | 
for suspension bearings of electric traction 
1 is the lubricant chamber which is provided over the 
In the bottom of the chamber 

| 


of 
| Steam Generator. 


bearing bush of the axle 





Spee ie m 


Srse 











window 5 in the bush, in which 
window a felt pad A hollow plug 7 provided with 
a flange fits into hole, the flange abutting against 
a lead washer 9 within a circular recess in the bottom 
of the oil chamber | and concentric with the hole, the 
joint being made oil-tight with white lead. 
10 is sweated at its lower end on to the plug 7. 


18 a hole leading to a 
13 


A steel tube | 
A | level of the water in the boiler, with which it connects 


motors. | 


| 


modated. The inner faces of the buttresses 4 and 5 fit 
snugly at their lower ends against the sides of these 


whereas the | bolsters and the chair is welded to the sleeper, the joint 


and the surface of the 
provide a seal against | 


base of the chair 


(Sealed. 


STEAM ENGINES, BOILERS, &c. 


374,179. The Stirling Boiler Company, Limited, 

London, and G. Summers, of Harrow Weald. 
(1 Fig.) March 20, 1931.—9 and 10 
are the front and rear steam and water drums and below 
is the mud drum of a usual tri-drum Stirling boiler with 
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of tubes 14. The combustion chamber is 
formed with water cooled side walls and with a front 
water-cooled screen. The screens are connected at their 
upper ends to a separate drum | arranged at the normal 


a front bank 


tubular woven-cotton wick 11 is inserted inside the | 80 that the steam and water discharged from the screens 


tube 10 and then doubled back over the top of the tube’ are delivered into said drum 1. 


The side wall screens 





| blocks 1, by engagement with the lips 6. 


j}ahead and 


are connected by the upper headers 7a, and the tubes 7 
with the drum 1, while the tubes 3 and 6 of the front 
screen are also connected with the drum 1. The lower 
header of the front screen is supplied with water from the 


front drum 9 of the boiler and from the mud drum 
of the boiler. The water from the drum 1 is recir- 
culated to the lower header by the tubes 6. The steam 


space of the drum 1 is connected with the steam space 
of the front drum 9 of the boiler by way of cross 
tubes, while the water space is connected by cross 
tubes 5 with the water space of the drum 9. At the 
ends of the tubes 2 in the drums 1 and 9 are arranged 
deflecting plates 2a and 2b. The recirculating tubes 6 
connecting the drum | to the lower header are in the same 
longitudinal row as the tubes 5, the tubes 5, 6 being in 
the same longitudinal row as the tubes connecting the 
header to the drum 9. The steam generating tubes 3 
of the front screen enter the drum 1 above the tubes 5. 
The tubes 7 extending from the upper header 7a of the 
side screen or Bailey wall enter the drum 1 external to 
the furnace walls on each side. (Sealed.) 


373,961. Babcock & Wilcox Limited, of London, 
and H. J. Taylor of Hatch End. Furnace Arch. 
(2 Figs.) February 25, 1931.—The invention relates to 
furnace arches built of refractory blocks. The refractory 
blocks 1 are suspended from a beam 2 which is cast 
with webs at the required centres to suit the widths of 
the refractory blocks used. Each web has a pair of 
pivot pins 4 for the pawls 5, which engage under the lips 
6 of the blocks 1. Each pawl 5 has a lug resting on the 
flange 8 of the beam 2 to hold the pawl 5 in position, 
while it is supporting the refractory blocks 1. The blocks 
1 are formed with diverging side walls and the diverging 
side walls of adjacent blocks serve to engage and support 
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a wedge-shaped block 9 which is interposed between 
them in order to protect the supporting beam and 
associated parts from the heat of the furnace, even should 
serious spalling of the blocks occur. Each block | is 
pushed into position from below, the pawls 5 being pushed 
upwards to clear the wide top portion of the block 1, 
and then returning to normal position to support the 
The wedge 
blocks are then inserted. The blocks 1 are shaped to 
allow sufficient clearance to permit of the blocks being 
raised for the purpose of removal. Any number of pawls 
may be supported on a common pivot pin 4. (Sealed.) 


367,770. The Late The Honourable Sir C. A. 
Parsons, O.M., K.C.B., of Newcastle-on-Tyne, 
S.S. Cook, of Newcastle-on-Tyne, and A. P. Bennett, 
of Newcastle-on-Tyne. Turbine. (2 Figs.) October 
13, 1930.—The invention relates to turbine units having 
astern sections within a common casing, 
the turbines being separated by a packed diaphragm. 
The high-pressure ahead turbine A is of the reaction 
type, steam being admitted at one end of the rotor and 
exhausted at the other end. The astern turbine B of 
the impulse type is mounted on the same rotor as the 
ahead turbine and within the same casing at the inlet 
end of the ahead turbine, the astern steam admission 
being shown at 6. A conical diaphragm 8 integral with 
the casing and provided with packing in relation to the 
rotor is interposed between the ahead and astern turbines, 
A and B, and between this diaphragm 8 and the high- 
pressure blades 10 a dummy is provided to balance the 
steam pressure, the dummy proper taking the form of 





x —d 
{ Mars 
a Sa , 
a hollow cylinder 11 having an internally-projecting 
flange bolted to the rotor and rotating within a corres- 
ponding cylinder with an externally-projecting flange 
bolted to a cylindrical projection from the diaphragm 
8 and integral with it. An annular leak-off space C 
more or less triangular in cross section is thus formed 
between the dummy and the conical diaphragm 8 and 
on the inner side of the latter, this space being connected 
to the condenser while a corresponding space on the 
outside of the diaphragm receives the exhaust from 
the astern turbine B. When going ahead or astern 
there is no leakage of steam into the idle turbine, since 
the pressure on both sides of the diaphragm gland, when 
going ahead and of the dummy gland 11 when going 
astern is the same. Any steam leaking into the space C 
between the dummy 11 and the diaphragm 8, when 
going ahead and across the diaphragm gland, when 
going astern passes direct to the condenser. (Sealed.) 
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By A. E. Wriu1aMs, F.C.S. 
Some idea of the great variety of articles now 


|machinery and the delicate mechanism for type- 
writers, speedometers, &c., are made from this 
material. The laminated sheet from which the 


a - 7 — 
SYNTHETIC RESIN PRODUCTS. | illustrated in Fig. 1. Gears for use in heavy | added, and the mixture subjected to a heat-treat- 


ment, by which means the resinification process 
| is accomplished in from one to two hours. Furfural 
\is also used in conjunction with phenol in resin 


produced from synthetic resins may be gained from | gears, &c., are produced, is a dense, strong solid | making, when the catalyst used may be hydrochloric 


a visit to the Plastics Exhibition, Science Museum, 
South Kensington, London, in which is displayed, 
amongst hundreds of other moulded wares, cups 
and saucers, electrical apparatus, ornamental 
goods, table and desk tops, cameras, picture-frames, 
ac., and even gear-wheels to drive heavy machinery, 
all of which are made from synthetic resins com- 
bined with a filling powder. Thirty years ago, 
synthetic resins were practically unknown, and only 
in the post-war years has the development and 


manufacture of such products received much atten- | 


tion. The object of the present article is to give 


a brief outline of the various classes of resins now | 


made, and of the manufacturing of mouldings from 
them. 

Bakelite.—Baekeland produced a resinous material 
in 1908 by heating together, under pressure and 
at a temperature of 150 deg. C., equal parts of 
phenol and formaldehyde. Later, he employed | 
a catalytic agent in conjunction with the above | 
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chemicals, which, when combined with a filling 
powder, could be moulded into any desired shape. 
Thus the first synthetic resin, Bakelite, was evolved. | 
The reaction between phenol and formaldehyde | 
when heated together produces, primarily, salicyl 
alcohol, a yellow crystalline substance, according 
to the following equation : 
C,H,OH + CH.O C,H, (OH). CH, . OH 
Phenol Formaldehyde Salicyl Alcohol 
When the heating is continued, a molecule of 
water is expelled and a resinous substance is formed, 
thus : 





C,H, . CH,OH 
rs) +H,O | 
C,H, . CH,OH 


In practice, a cheaper substance than phenol | 
is sometimes used as a substitute, such as the methyl 
phenols of the formula C,H,(CH,)OH. Some | 
form of catalytic agent is usually employed in| 
conjunction with the above materials, an alkaline 
substance, such as lime, ammonia, &c., being gene- 
rally used. These catalysts have the effect of 
speeding up the process, and of producing an insoluble, 
infusible resinous mass of special value for moulding 
work, and with good insulating properties. A soluble 
infusible resin is produced by heating 60 per cent. of 
a methyl phenol with 40 per cent. of formaldehyde 
in the presence of a small quantity of ammonia 
as a catalytic agent. 

In addition to the better-known mouldings 
produced from this class of resin, Messrs. Bakelite, 
Limitei, now manufacture a special type of lami- 
nated gear material, some products of which are 


2 (C,H, (OH) . CH, . OH) 





material, made up of superimposed layers of fabric 
impregnated with the synthetic resin, and the whole 
subjected to heat and pressure treatment. Gears 
made from this substance are said to be inert to oil 
or acids, long wearing and silent in operation, and 
|may be run in water just as well as in oil, either 
|hot or cold, since they are quite unaffected by 
|extremes of temperature. The laminated material 
| has the following physical properties : 
1-33 
38-00 
18,000 Ib. per sq. in. 
37,500 Ib. per sq. in. 


Specific Gravity 
Brinell Hardness 
Bending Strength .. 
Compressive Strength, 
Carbamide-Formaldehyde Resins.—Both carba- 
mide CO(NH,),, and thiocarbamide SC(NH,)s. 
are used in admixture with formaldehyde to produce 
| this class of resin. For the making of mouldings 
of good dielectric strength, carbamide is the better 
of the two, but for articles for non-electrical pur- 
poses, in which insulation value is immaterial, 


flats ise 











‘acid or other mineral acid. British Patent No. 
| 160,482 describes a process in which both pure 
‘cellulose and a resin are produced from sawdust 
|and phenol, using hydrochloric acid as a catalyst. 
| Furfural is liberated from the sawdust, and the 
| former combines with the phenol to form a resinous 
| mass, whilst cellulose is obtained from the sawdust. 
Ammonia and furfural are frequently used in resin 
making, but as the resultant products are usually too 
soft for moulding work, they are of more interest 
| to the varnish industry. Furfural resins are generally 
| more flexible than other synthetic resins, and thus 
may be used for purposes in which the latter are 
unsatisfactory, such as in the making of flexible 
gramophone records, printers’ rollers, &c. Glyptal 
is the name given to a synthetic resin manufactured 
from glycerine, glycol and phthalic anhydride, 
| by Messrs. Imperial Chemical Industries, Limited. 
| This resin has properties not found in some other 


‘synthetic resins. It may, for instance, be used 
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thiocarbamide is quite suitable. The mixture of 
raw materials is heated with an alkaline catalyst, 
such as soda-ash, lime, &c. At a later stage the 
alkali is neutralised by adding an acid, and the 
resinous mass heated further to produce an insoluble, 
infusible resin, which is impervious to both acids 
and alkalies. The thiocarbamide resins are much 
favoured by several companies for the manufacture 
of ornamental wares and such domestic articles as 
cups and saucers. These utensils successfully 
withstand temperatures up to 120-130 deg. C., and 
are entirely impervious to the action of all domestic 
liquids. It seems not impossible that this branch 
of the synthetic resin industry will one day be a 
serious competitor of the Staffordshire Potteries. 
Furfural Resins.—The manufacture of resins 
from furfural has followed upon the discovery 
that the latter substance can be produced very 


offal from cereal crops such as maize, wheat, and 
oats. The Quaker Oats Company, for example, now 
manufacture furfural on a large scale from oat 
hulls. This achievement has led to a tremendous 
fall in the price of furfural, for in 1922 it cost about 
7l. per lb., and at the present time it can be bought 
for about 2s. per lb. It has long been known that 
a thin layer of furfural, C,H,;0.CHO, when exposed 
to the atmosphere, through a process of polymerisa- 
tion and oxidation, will form a resinous body. The 
time required to accomplish this is several weeks. 
In manufacturing a resin from the furfural, a 
catalytic agent, such as aluminium chloride, is 
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for the bonding of mica products, for which purpose 
other resins are unsuitable on account of the smooth 
surface of the mica. It does not become brittle 
when subjected to very high temperatures, which is 
distinctly advantageous for many purposes. Other 
resins now manufactured include acetone-formalde- 


_ hyde, coumarone, vinyl, and acrolein products. 


It will be obvious that the plant used in the 
manufacture of the resins will depend on the type 
being produced. One feature always 
essential in the plant is the necessity for uniform 
heating of the raw materials, easy control of tem- 
perature, and the absence of any pockets or corners 
in which partly-treated raw material may collect 
and thus spoil succeeding batches. Figs. 2, 3 and 4 


illustrate an Isoelectric plant for resin manufacture, 


made by Messrs. The Kestner Evaporator and 
Engineering Company, Limited, London. The 


| cheaply from waste vegetable matter, especially the | Kestner plant consists essentially of a vessel for 


containing the raw material to be heated, the vessel 
being constructed in aluminium, stainless steel, 


| copper, &c., depending on the nature of the materials 
| being dealt with. This vessel containing the raw 


material is surrounded by lagging enclosed in an 


| outer steel casing, thus making a self-contained unit. 


A mercury-in-steel type thermometer is immersed 
in the raw resinous mass to be treated, and registers 
the temperature of the latter on a recording chart. 
The heating elements themselves are arranged 
inside the batch that is being heated, being 80 
designed as to afford intensive thermic circulation, 
and also having a relatively large surface so that 
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the temperature drop between the heating element 
and the raw material is very low, being of the order 
of 40 deg. C., or even less, depending on the nature 
of the product being handled. The temperature 
to which the batch can be heated is limited more 
by the nature of the reactions taking place within 
the vessel than by the plant itself, as a temperature 
of 400 deg. C. or more can be quickly attained when 
required. On account of the intensive thermic 
circulation and low temperature of the heating 
elements, the resinous mixture is evenly heated 
throughout, and local hot-spots, with concomitant 
decomposition, are reduced toa minimum. The plant 
is arranged with automatic control, so that when 
any predetermined temperature is reached the elec- 
tric supply is cut off, being switched on again when 
a predetermined minimum temperature is reached. 
A step-down transformer is part of the plant, 
supplies the heating elements with heavy 
The heating elements are 


and 
currents at low voltage. 
usually supported from the top cover, so that both 
can readily be removed to obtain access to the 
interior of the In after the 
reactions are carried out, the material is run from 
the vessel for cooling, but where required, provision 
is made for cooling in the vessel itself. 

Filling Powders.—The type of filling material 
selected for mixing with the resin before moulding, is 
dependent on the uses to which the finished article 
is to be put. For ornamental household 
utensils, and other wares in which special properties 
are not essential, wood-flour is the filling material 
chiefly used. This substance has the advantage of 
giving good mechanical strength to the moulding, 
and does not raise the specific gravity of the mixture. 
For mouldings subjected to high temperatures the 
fillers mostly favoured are china clay, and slate 
dust. Asbestos, too, is also used in this capacity, 
but in the case of electrical mouldings this material 
has a disadvantage, in that the dielectric strength 
of the article is apt to be greatly lowered by the 
pre ence in the asbestos of minute metallic particles. 
Asbestos is also affected by acid fumes and steam, 
and so is liable to deteriorate and lower its electrical 
insulating value. Filling materials of a very hard 
nature are not much in use, for these have an 
abrasive action on the highly finished surface of the 
moulds, 

The mixture of resin and filling powder is coloured, 
when necessary, with certain dyes and oxides, such 
as manganese oxide. For electrical work nigrosene 
dye is largely used to give a jet black colour to the 
mixture, whilst for non-electrical wares the cheaper 
carbon black is employed. The electrical strength 
of synthetic resins themselves may be between 
150 volts to 500 volts per millimetre at 4 in. thickness, 
and in choosing the filler for electrical work, the 
object is to increase the dielectric strength as much 
as possible. Generally speaking, all types of fillers 
must be completely dried before incorporating 


vessel. some cases, 


goods, 

















with the resin, the drying process being carried 
out in a continuous band dryer operating under 
vacuum. 

Moulding Materials.—Moulding material consists 
essentially of a mixture of synthetic resin, a filling 
powder, and the desired colouring matter. These 
ingredients are well mixed together ina dry mixing 
machine to form a homogeneous powder. This is 
next passed through steam-heated mixing rolls 
whereby the filler becomes further incorporated with 
the resin as a result of the heat and pressure treat- 
ment. A typical machine used for this purpose, 
made by Messrs. F. Shaw and Company, Limited, 
is illustrated in Fig. 5. In this apparatus, the 
rolls, which are cored out internally for steam 
heating and water cooling, are 42 in. long by 16 in. 
diameter. They run in cast-iron bearing blocks 
equipped with phosphor-bronze segmental steps 
which are fitted in the pressure side of the block. 
The back roll is fixed and the front roll is adjustable 
over a range of 2in. This adjustment is effected by 
means of mild-steel screws working in gun-iron 
safety bushes, which are so designed that they break 
should the pressure between the rolls be too high. 
This arrangement saves not only the rolls, but also the 
side frames of the machine from breakage. Vernier 
adjustment is provided to indicate the nip opening 
between the rollers. The bearing blocks are designed 
to exclude the fine dust which arises in the process, 
and to prevent oil from coming into contact with the 
surface of the rolls. Where high roll temperatures 
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are required, the bearing blocks are jacketed for 
cold-water circulation. 

The machine illustrated may be used for either 
mixing or sheeting (the coating of paper or fabric 
with the resin) and is of the double-geared, two 
speed type, having a mixing or friction speed of 
14:1, and an even speed for sheeting It 
driven by a 50 h.p. motor through a double-helical 


18 


enclosed steel reduction gear, machine cut. On 
the mixing rolls itself, the gears are cast iron, 


machine cut. Other fittings include adjustable 
guide plates, an emergency trip gear fitted over the 
rolls to cut out the motor in case of accident, and 
hand-operated scrapers to keep the rolls clear of 
adhering powder. 

In general, the makers of the synthetic resins also 
prepare the moulding powder ready for moulding. 
This is then packed in air-tight containers, and sold 
to the moulders. Amongst the latter are several 
well-known radio-set manufacturers who possess 
their own hydraulic presses for producing their 
mouldings. Rarely do the makers of the synthetic 
resins also produce the finished mouldings. 

Moulding.—When a specific amount of moulding 
powder is pressed to form a moulding it contracts 
to about one-half its original volume, by reason of 
the pressure it undergoes, which may be anything 
from a few hundred pounds to over 2,000 lb. per 
square inch. The actual pressure employed varies 
with the type of moulding being made. For the 
majority of moulding purposes specially constructed 
hydraulic presses are found to be the most suitable. 
As it is necessary to heat the material during 
moulding the presses are provided with an upper 
and a lower heating chamber or platen. Occasionally 
gas is used for heating the platens, when a series of 
gas-jets are inserted in the interior of each platen. 
Electricity is also in use to some extent, particularly 
when the factory has no steam installation. The 
ideal heating medium, however, is steam, for it 
heats the platen uniformly throughout, and the loss 
of heat from the platen to the mould, followed by 
| condensation of steam within the platen, causes the 
steam current to pass more rapidly and thus to 
|maintain the required temperature. For most 
| purposes the moulding temperature ranges between 
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170 deg. and 180 deg. C. Fig. 7 illustrates the 
method of attaching the steam supply to the platens. 
This arrangement embodies a new type of swivel 
joint, in which the actual joints are metal to 
metal, constructed in a special alloy. Such a con- 
trivance provides an ideal steam-tight connection 
to the moving platens. 

_ An example of a modern form of moulding press is 
illustrated in Fig. 6, which shows a semi-automatic 
press made by Messrs. F. Shaw & Company, Limited, 
that normally exerts a pressure of 200 tons 
on the platens. This press incorporates many 
of the features of standard presses and also several 
improvements on these. All the cylinders are con- 
structed in cast steel, the columns of tensile mild 
steel, and the other main castings of close-grained 
cast iron. The bottom cross-head is adjustable as 
regards ‘‘ daylight ” (the space between the platens 
when the press is fully open), hence the ejectors are 
placed inside it. At the back of the press is a draw- 
out ram for taking off any special inserts from the 
mould at the completion of each moulding operation. 
The main ram travel is mechanically adjustable, 
both on the up and down strokes. On the down 
stroke the ram will descend to any pre-determined 
distance from the bottom mould, and will then close 
slowly under high-pressure water. This slow 
movement of the ram allows the gases to escape 
from the moulding material, and prevents all 
crushing effects on the moulds. 

The method of operating the press is as follows : 
Steam, at a pressure of about 150 Ib. per square inch, 
is admitted to the platens and allowed to flow 
through for some minutes until the platens are 
sufficiently heated. The steam valve is then 
partially closed and only enough steam allowed to 
pass in order to maintain the desired temperature 
in the platens. Then the moulding material is 
inserted in the mould. Instead of feeding the 
press with material in powder form, which has to 
be weighed out accurately for each moulding, 
pre-formed tablets of the material are often used. 
These have been lightly compressed previously, and 
each block contains exactly sufficient material to 
make one moulding. When the moulding material 
is in position, the press is closed by pushing over 
the jack valve lever to the exhaust position, thus 
allowing the main ram to descend, drawing slack 
water from the top tank through a filling valve. 
This valve is operated by a control gear, which must 
be adjusted to close the valve when the platen is 
about 4 in. from its work. High pressure is then 
admitted which completes the stroke. It is 
necessary to close the press as quickly as possible 
so that the material may be formed to the shape 
of the mould before it sets hard due to the heat from 
the platens. To return the platen and open the 
press the main control valve is pushed to exhaust 
position, and the jack valve lever to feed position. 

Small objects, weighing only a few ounces, 
remain under pressure from one to two minutes, 
but larger articles, such as radio-cabinets, may 
require ten minutes or so. The exact time required 
depends on the thickness of the moulded work, 
the temperature of the platens, and the nature of 
the moulding material, for any given pressure. 

The mould itself is generally constructed of 
specially hardened steel, and highly finished and 
polished for moulding work. It is bolted to the 
press and may be detached in a few minutes when 
necessary. In constructing moulds for this work, 
the object is to use as little metal as possible, so that 
the heat from the platens may be conducted rapidly 
to the moulding material. At the same time, the 
mould must be of sufficient mechanical strength to 
withstand the pressure used. 

In spite of the remarkable advance made in this 
new industry during the past ten years, there are 
still many designs which are difficult to produce by 
the moulding process. For example, a design having 
holes or cavities too near the edge weakens the 
moulding considerably. A pattern may be easily 
recessed on the top or bottom surface of the mould- 
ing, but to do this on the sides a special insert has 
to be used each time. An oblique hole cannot 
generally be easily moulded, but has to be drilled 
in after moulding. Whilst many attractive coloured 
mouldings are now produced, it is still impossible 
to make a pure white moulding. White moulding 





material would be particularly useful in the manu- 
facture of cups, saucers and other domestic ware, 
and a great advance on the present gaily-coloured 
products. 


REVISION OF ALLOWANCES FOR 
IMPACT IN RAILWAY UNDER- 
BRIDGES. 


By J. D. W. Batt, A.M. Inst.C.E. 


In the past ten years radical changes have been 
introduced in the practice of allowing for impact 
effect in calculating the stresses in girders of railway 
underbridges. When the “ British Standard Unit 
Loading for Railway Bridges” was introduced, it 
was recommended to be used with a loading of 20 
units, a stress of 8 tons per square inch, and an im- 
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(1) Live loads formerly used for new bridges. 

(2 and 3) Ditto, plus additional loads necessary to 
bring unit stresses up to 8 tons per square inch for single- 
track and double-track bridges. 

(4) British Standard Unit Loading (18 units). 

(5 and 6) Ditto, plus impact allowance according to 
British Standard Specification for single-track and 
double-track bridges. 

(7) British Standard Unit Loading (20 units). 

(8 and 9) Ditto, plus Bridge Stress Committee’s recom- 
mended allowances for impact for single-track and double- 
track bridges. 


pact allowance varying from 120 per cent., for 10-ft. 
spans, to 63 per cent. for 100-ft. spans and 41 per 
cent. for 200-ft. spans. These figures apply to single- 
track bridges. 

Most of the British railway companies adopted a 
loading of 18 units, which is about 12 per cent. 
higher than the uniformly distributed live loads in 
former use for designing new bridges. These live 
loads were used without any impact allowance other 
than the reduction of the unit stresses, which, for 


For girders comprised in the first of these groups, 
the proportion of the live load which would have to 
be added in order to bring the unit stresses up to 
8 tons per square inch varies from a maximum 
of about 70 per cent. for 20-ft. spans, to a minimum 
of about 43 per cent. for 60-ft. spans, the live load 
being indicated by the thin dotted line marked 1 
in the annexed figure, and the live load plus the 
allowance by the thick dotted line marked 2. For 
double-track bridges the addition to the live load 
which will bring the unit stresses of 6, 6} and 6} 
tons per square inch up to 8 tons per square inch, 
is shown by the thick dotted line marked 3, and has 
a maximum value of 50 per cent. for 45 ft. spans, 
and a minimum value of 36 per cent. for 60-ft. 
spans. 

The percentage of the live load to be added for 
impact effect, according to the British Standard 
Specification, is obtained from a formula which, for 
single-track bridges, reduces to 

I = 120 x 100 + (90 + L) 
and for girders assisting to support two tracks 

I = 120 x 100 + (90 + 1-5 L) 
where L is the loaded length of the span in feet, 
taken, in this case, as the span itself. 

The British Standard Unit Loading (18 units), 
}and the same loading plus these allowances for 
impact in accordance with the British Standard 
| Specification, for single-track bridges, and for girders 
assisting to support two tracks, are shown by the 
chain-dotted lines in the figure. 

The allowances for impact recommended by the 
Bridge Stress Committee take into consideration the 
effects of hammer blow, lurching, joints and irregu- 
larities in the track, and for spans over 30 ft., the 
synchronisation of two locomotives. 

For rail-bearers, deck spans up to 30 ft. with a 
girder under each rail, or troughs consisting of a 
pair of girders to each rail, wheel loads are considered 
instead of axle loads, with practically the total 
hammer blow delivered on one rail, and the ordinary 
wheel load increased by 25 per cent. to provide for 
lurching. In the figure these increased wheel loads 
are multiplied by two for purposes of comparison 
with the axle loads represented by the other graphs. 
The allowance for impact, including hammer blow, 
lurching, and irregularities in the track, is 80 per 
cent. for 10-ft. spans or less, decreasing to 57 per 
cent. for spans of 30 ft. 

For longer span bridges of the through type, the 
effect of lurching is dependent on the spacing of 
the main girders with regard to the track, but for 
single-track bridges the allowance will be about 
74 per cent. of the live load, and for the outer 
girders of double-track bridges with three main 
girders, the allowance will be about 11 per cent. of 
| the live load. No allowance is made for lurching in 
calculating the stresses in the centre girder. For 
double-track bridges with two main girders the 
allowance for lurching amounts to about 2} per cent. 
of the live load. 

The Bridge Stress Committee base their recom- 
mendations on the British Standard Unit loading 
with 20 units of load, and the equivalent uniformly 
distributed loads for one track are shown by the thin 
full line 7 in the figure. The allowance for impact, 
comprising the effect of hammer blows, joints and 
other irregularities in the track, and the synchroni- 
sation of two locomotives, is decidedly variable for 
single-track bridges, amounting to 36 per cent. of 
the live load for spans of 30 ft., increasing to 48 per 
cent. for spans of 50 to 60 ft., decreasing to 36 per 





girders assisting to support one track only, varied | 


from 5} tons per square inch for spans of 10 to 20 ft., 


up to 6} tons per square inch for spans over 60 ft. | 


This scale of unit stresses was applied in designing 
deck bridges, trough bridges consisting of a pair of 
girders to support each rail, and through bridges 
for single tracks or the outer girders of double-track 
bridges supported by three main girders. For the 
centre girder of bridges of this last type, and for the 
main girders of double-track through bridges with 
two main girders, the unit stresses were increased 
to 6 tons per square inch, for spans up to 45 ft., to 
6} tons per square inch for spans of from 45 to 60 ft., 
and to 6} tons per square inch for spans over 60 ft. 
The full 64 tons per square inch was also allowed in 


cent. for spans of 80 to 90 ft., increasing to a maxi- 
mum of 70 per cent. for spans of 150 ft., and decreas- 
ing to 21 per cent. for spans of 200 ft. The live load 
plus this allowance is shown by the thick full line 
numbered 8 in the figure. For double-track bridges 
the allowance for impact is more regular, com- 
mencing with 35 per cent. for 30-ft. spans, increasing 
to 52 per cent. for 50-ft. spans, and decreasing to 
19 per cent. for spans of 130 ft., after which the 
percentage remains constant up to spans of 200 ft. 
The live load plus this allowance is shown in the 
figure by the thick full line numbered 9. 

Even taking into consideration the further allow- 
ances to provide for lurching, to which reference 
has already been made, the totai load, including 





designing bridges with jack arch or concrete flooring. 


impact effect in accordance with the Bridge Stress 









Committee’s Report, added to 20 units of loading, 
is rather less than the British Standard Unit Load- 
ing (18 units) with impact allowance in accordance 
with the British Standard Specification, except for 
single-track spans between 100 ft. and 200 ft., for 
which it is very much more. The increased load 
for single-track spans of 150 ft. and 160 ft. is very 
marked, and the Bridge Stress Committee’s Report 
recommends that such spans should be avoided if 
there is any practicable alternative. For spans 
of 200 ft., the load is considerably less, and in close | 
agreement with the British Standard Specifica- | 
tion and with the practice formerly adopted by the 
British railways. 
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Ir often happens in engineering practice that | 
frequent calculations have to be made from formulz 
which contain variables so arranged that the slide | 
rule is not directly applicable, and the use of logar- | 
ithms entails considerable arithmetical labour. In 
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utility by reason of the enlargement of scales or the 
more convenient arrangement of the lines. They 
also explain the construction of multiple alignment 
grid and set-square-index nomograms applicable 
to the fourth and higher classes containing four or 
more variables. The labour involved in the con- 
struction of the more complicated types of nomogram 
may be so much greater, however, than that involved 


| in direct calculation from the formula itself, that the 


use of such nomograms only appears to be justified 
in cases where a formula is being continually used, 
or for the special purpose of illustrating the results 
of experiments in a technical article. 

The book contains the most complete and detailed 
description of nomograms and their construction 


| that we have seen, and should be read by all those 


who may be interested in either the practical 
application or the purely mathematical side of the 
subject. 


Lufibehandlung in Industrie und Gewerbebetrieben. By 
Dret.-Ina., L. Sutpersperc. Berlin: Springer. [Price 
16.50 marks.} 

EFrEcTIvE control of temperature and humidity 

is an important feature in most ventilation plants 








such cases the nomogram provides a very convenient | for public buildings and factories, and those who 
method of solution. For the benefit of those who are | may be interested in this and other problems relating 
|to air-conditioning may well be recommended to 
| read the very interesting and useful book which Herr 
| Silberberg has written on the subject. 

In the first section, which deals with funda- 


unfamiliar with this method of graphical calculation 
it may be briefly stated that the nomogram is a 
device whereby an expression containing a number of 
variables can be represented by graduated co-planar | _ oF . 
lines so arranged that the required result can be mental principles, the author gives a concise account 
obtained by one or more settings of a straight edge | of the physical characteristics of dry and humid 
placed across the lines. The nomogram, for instance, | #!T, explains how the thermodynamical conditions 
for an expression containing three variables, consists | @8sociated with the production of humidity by 
of three lines which may be either curved or straight | cooling or admixture with steam or water can be 
and only one setting of the straight edge is necessary. | calculated with the help of a Mollier diagram 
This, which represents the fundamental type of | provided with the book, and describes the various 
third | methods and instruments used for the measurement 


nomogram, is termed a nomogram of the sa . 
class in accordance with the number of variables it | of humidity and dew-point. He then deals with 
contains. the technical side of the subject, and in the next 


section discusses various air-conditioning problems 
likely to arise in actual practice, the application of 
|fundamental principles being illustrated by means 
of numerical examples. He also indicates how 
climatic conditions may influence humidity, and, 
with the aid of a diagram showing the essential 


A nomogram of the fourth class with four variables 
consists of five lines, one of which is termed a refe- 
rence line and need not be graduated. The pro- 
cedure in this case is to place the straight edge | 
across given values for two specified variables and | 
to use the point of intersection with the reference 
line as a pivot about which the straight edge is | Components of a complete air-conditioning plant, 
turned until it cuts the given value for the third | describes the various ways in which effective regula- 
variable. In this position it intersects the fourth | tion can be obtained. 
graduated line at a point which gives the required| The third section contains descriptions of air- 
value for this variable. It is thus possible by two | conditioning plants designed to meet the require- 
simple operations—termed double alignment—to | ments of various industrial processes and ranging 
obtain the necessary result with a degree of accuracy |in size from the small apparatus suitable for wall 
which is usually sufficient for most practical | attachment to the complete installation for a large 
purposes. factory. This section of the book is particularly well 

The actual construction of a nomogram of the | illustrated with reproductions from photographs 
third class is not necessarily a difficult matter and, and line diagrams which show clearly the general 
as the authors very clearly explain, is based upon the | arrangements as well as details of the various devices 
fact that three points defined by (x,, Yu). (Ze Ye)>| by means of which the desired temperature and 
and (2, ¥) lie on a straight line if the determinant | humidity conditions are obtained. The fourth 
|and fifth sections deal briefly with the choice and 





1 = 0 : , —, , 
os Yu | cost of running an air-conditioning plant, the basis 
7 Ww | for cost being the horse-power required. A biblio- 
tw yo 1 graphy is appended and the only obvious defect 


The first step in the construction of a nomogram | is the omission of an index. 
is therefore to transform the formula into the form of 
the basic determinant 


g(u) f(u) 1 = 0 | Emden and Watsons’ Building Contracts and Practice. 
giv) fe) 1 5th edition. By W. E. Watson, F.R.1.B.A., Barrister- 
. at-Law. London: Butterworth and Company (Pub- 
g(w) f(w) 1 lishers), Limited. [Price 25s. net.] 


where g and f denote functions of the three variables, | It is customary amongst those who make themselves 
and the second step is to plot the row functions, thus | responsible for new editions of standard legal text- 
obtaining three lines which must be graduated | books to make some reference to the learned gentle- 
to represent the values of the variables they repre-| men who have “ ploughed the same field” before 
sent. The processes which enable this to be done are| them. The work before us marks a departure 
explained very thoroughly for a large variety of|from this precedent. Nothing on title-page or in 
functions which give nomograms consisting of| preface shows us who Emden was. The reader 
straight lines, straight lines and curves, or only|is put in possession of no information as to any 
curves. The authors, in fact, go into such detail | of the former editions of a most useful law book. 
that readers who may be unacquainted with the | Let us try to supply the deficiency. The late Judge 
use of determinants should, provided they possess | Emden—judge of County Courts when he died— 
average mathematical ability, be able to follow the | was a pioneer in this branch of legal literature. It 
work without difficulty. was some time in the ‘eighties—while he was still 

In addition to the construction of the funda-| at the Bar—that he published his first work on 
mental type of three-variable nomogram the authors | building contracts. We are not quite sure who 
also show how one form of nomogram can be trans- | helped him with the second, but in preparing the 
formed into another form possessing greater practical| third he was assisted by a learned conveyancer, 








| Acoustical Engineering. 





Mr. Henry Johnston. Appearing in 1895, that 
volume (pp. 626) contained a large number of pre- 
cedents of great value to those concerned with the 
development of building estates and it also contained 
various Acts of Parliament, notably the London 
Building Act, 1894, with useful annotations. Another 
twelve years elapsed. By that time the learned 
judge handed over the duty of revising the work 
to two other members of the Bar, one of whom—the 
late Mr. J. B. Matthews, K.C.—was acknowledged 
to be one of the most learned lawyers of his time. 
In the hands of these two gentlemen the volume 
certainly grew in width (if not in wisdom!). It 
contained not only a large number of new pre- 
cedents of building contracts, but also an appendix 
of useful cases culled from various sources, not to 
be found in the Law Reports. Small wonder that 
it has increased in bulk. 

In his preface to the fifth edition Mr. Watson 
explains why the Emden known to lawyers is now 
but a shadow of its former self. He writes: 
“Whereas the last edition approximated some 
700 pages it was found impracticable now to embrace 
all the subject-matter in one volume of reasonable 
size, and this is probably undesirable as certain 
statutes such as the London Building Act may soon 
be revised as well as some of the Schedules given in 
| the last edition.” 

Having thus defined his limits, Mr. Watson 
appears to have made the best use, not only of the 
materials ready to his hand, but of the cases, &c., 
which have come into being since publication of 
the fourth edition. He had adopted the con- 
venient practice of stating a proposition and append- 
ing thereto the facts of some case which illustrate 
and explain it. In the Appendix I he has printed a 
glossary which was to be found in a former edition, 
and in Appendix II he sets out the Royal Institute 
terms of contract, 1931, a code of professional 
practice, and the Architects’ Registration Act of the 
same year. There is every reason to believe that 
the new “ Emden ” fully maintains the good name 
and reputation of its predecessors. 























By W, West, B.A., A.M.L.E.E. 

London : Sir Isaac Pitman and Sons, Limited. [Price 
15s. net.]} 

Architectural Acoustics. By Vern O. Knupsen, Ph.D. 
London: Chapman and Hall, Limited. | Price 408. net.] 

Physical Principles of Mechanics and Acoustics. By R. W. 
Pout. Authorised translation by Winifred M. Deans, 
M.A., B.Sc. London: Blackie and Son, Limited. [Price 
17s. 6d. net. | 

Durine recent years, remarkable developments 


have taken place in the practical applications of 





acoustical science, partly due to the attention given 
|to the subject during the war, which, provided a 
| stimulus to concerted action and systematic research 
| on an extensive scale, directed particularly towards 
the devising of apparatus for locating submarines, 
by acquiring accurate measurements of the velocity 
of sound under water. The results have found 
application in determining depth and distance at sea, 
and, more recently, in the technique of radio com- 
munication and broadcasting. It is remarkable 
that the sphere in which the least practical progress 
has taken place, and where much remains to be 
elucidated, is that of the fascinating problems 
associated with the acoustics of that wonderfully 
sensitive apparatus, the human ear. The actual 
mode of action of the internal ear has not yet been 
settled by direct observation. The last ten years 
have witnessed the development of new investiga- 
tional methods of high accuracy, the range of fre- 
quencies studied has been extended into the super- 
sonic regions and also down into that of exceedingly 
low-frequency air pulses, and a close contact has 
been established between acoustical and electrical 
phenomena. Rapid progress has taken place in the 
designing of noise-proof houses and typewriting 
rooms, and some advancements have been recorded 
in applying scientific noise absorption and insulation 
methods in correcting acoustical difficulties in build- 
ings. Cement diaphragms have been applied in 
improving the acoustical conditions of underground 
railways and of several public buildings in America. 
Other fields of interest in the study of the practical 
aspects of acoustics, are the absorption values of 
objects placed in rooms, the reactions of solid 
materials to mechanical vibrations, the insulation 
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of air-borne and solid-borne vibrations, and the 
magnification of the voice of an orator so as to 
render it audible to a large audience. The acoustical 
properties of the principal large buildings of the 
world have been studied, theoretical and practical 
data have been collected and highly successful 
researches have been carried out in order to estab- 
lish relationships between the cubical capacity and 
the optimum reverberatory values. The three 
volumes under review well illustrate the rapid 
growth of knowledge and methods of treatment in 
acoustics and are of value in focussing attention 
on the subject. 

Dealing first with Mr. West’s book, the opening 
chapters give a brief but sufficient statement of 
mechanical vibrating systems and the application 
of acoustical and mechanical impedance to plane 
waves. Reference is made to the difficulties 
associated with the question whether connected 
acoustical impedances should be considered as 
acting in series or in parallel, as they are physically 
more difficult to visualise than the familiar electrical 
impedances. Interesting results are given of 
experimental work relating to the impedance of a 
small confined air space the dimensions of which 
are minute compared with a wave-length, and 
which are of value in studying Helmholtz resonators, 
conditions in a loud speaker, and at the ear when 
using a telephone receiver. In considering engineer- 
ing practice, the author has made no attempt to 
enumerate all the applications which may be 
classified as acoustical engineering, but has empha- 
sised the fundamental principles. Chapter VII 
forms the hub of the treatise, in that distortion of 
sound provides a suitable basis for the consideration 
of particular aspects of architectural and physio- 
logical acoustics, and a means for discussing the 
transformations from acoustical to electrical vibra- 
tion which are basic as applied to broadcast tele- 
phony and the sound film. An informative chapter 
is devoted to acoustical measurements, in which 
the Raleigh disc is described in detail and some of 
the author’s own experience of the use of this 
instrument are discussed. The latter part of the 
book is devoted to a discussion of the measure- 
ment of noise, with a reference to the velocity 
potential function. 

Dr. Knudsen’s treatise is a most comprehensive 
study of architectural acoustics. It is appropriate 
that the volume should be of American origin, as 
the practical development of the subject has been 
conducted to a greater extent in that country than 
in any other part of the world. Such a publication 
was hardly previously possible, in view of the 
comparatively recent development of systematic 
scientific research in connection with the con- 
struction of buildings which have been designed 
in accordance with the modern knowledge of archi- 
tectural acoustics. The first section of the treatise 
is devoted to a restatement of the elementary prin- 
ciples of physical and physiological acoustics. The 
second section contains the main substance of the 
book and deals with the principles which should act 
as a guide to those designing the acoustical features 
of buildings. Sound-absorption and sound-insula- 
tion materials are discussed, and extensive original 
data are given relating to the amplification of sound, 
the acoustics of auditoriums, debating chambers 
and music rooms. A brilliant analysis is given of 
the effects of the shape of a building and the location 
of absorptive materials upon reverberation time, 
together with a lucid study of the optimum rever- 
beration time and frequency characteristics of music 
rooms. The final section is concerned with the 
practical problem of design in public and private 
buildings, and to the special features associated with 
sound-recording studios. The volume commends 
itself by evidence of the author’s esthetic judgment, 
true perspective and discriminating taste which are 
reinforced and fortified by the prestige gained 
by his practical applications of the theories pro- 
pounded. 

The third volume is based on Professor Pohl’s 
lecture course on experimental physics at the 
University of Gottingen, and consists of a general 
account of mechanics and acoustics from the experi- 
mental point of view, fundamental experiments 
being emphasised. By far the major portion is 
devoted to a study of mechanics in which the 





fundamental theorems of dynamics, the rotation of 
rigid bodies, and the motion of liquids and gases 
are admirably stated. Important sections discuss 
angular momentum, in which it is shown that the 
theorem of the conservation of momentum is nothing 
but a quantitative statement of the law of action 
and reaction. Studies are made of motions in fluids 
where internal friction has no appreciable effect 
and also of waves in boundary surfaces. Chapters 
XI and XIT alone are devoted to a study of acoustics, 
in which the purely mechanical problems of vibra- 
tion theory are separated from the physiological 
aspects of sound, and a remarkably clear account is 
given of the formal basis of wave propagation. The 
propagation of waves on the surface of water is dis- 
cussed and the experimental results explained by 
the formal geometrical principle of Fresnel-Huy- 
ghens, which incidentally applies with equal import- 
ance to all wave phenomena in physics, which have 
now assumed such importance. In fact, the whole 
of atomic and molecular physics is at present 
developing into wave mechanics. An excellent 
feature of this volume is the silhouette form of illus- 
tration which is so well adapted for giving a clear 
idea of the size of the apparatus used. 








THE WORKS OF THE STEEL BARREL 
COMPANY (OF UXBRIDGE), LIMITED. 


One of the most striking advances which has been 
made in engineering practice in recent years is the 
substitution of welded steel for cast iron for the frames 
of a wide variety of machines, among which may be 
mentioned stator shells, transformer casings, and the 
bedplates and crank-cases of heavy-oil engines. Frames 
built up in this way are not only, in general, lighter 
than the castings which they have replaced, but are 
of more uniform section and stronger on account of 
the much higher stress which the material is capable 
of carrying and its greater homogeneity. The latter 
characteristic, further, allows the factor of safety 
employed to be very appreciably reduced. The only 
objection that appears to have been raised against 
the new practice relates to its application to certain 
classes of machine tool, in which it has been found that 
the older cast-iron or cast-steel frames possessed a 
special value in damping out vibration, a property not 
shared, or shared only to a very limited extent, by the 
fabricated frame. Among the earliest pioneers in 
this class of work, special credit is due to Messrs. The 
Steel Barrel Company (of Uxbridge), Limited, Phoenix 
Wharf, Uxbridge, who commenced experiments in the 
substitution of welded structures for castings some 
forty years ago, and to whom the credit for some of the 
most striking developments in this direction must be 
given. As in other classes of welding work, the success 
of the resulting product depends almost entirely on the 
technique employed throughout the various processes, 
and the firm have devoted many years of careful 
research and experiment to bringing this technique to 
a high state of perfection. 

We described the general layout of the firm’s works 
at Uxbridge in ENGINEERING, vol. c, page 106 (1915), 
and the modifications in the buildings since that date 
are not such as to call for extended comment, but 
new plant and power units have been added. At the 
time, the works were divided into three sections, dealing 
respectively with electric-arc welding, electric-contact 
or resistance welding, and oxy-acetylene welding. 
Considerable space was given in our article to the 
production of steel barrels, in which the firm were 
pioneers, and from which it took its name. A descrip- 
tion was also given of the manufacture of parallel 
drums with rolling hoops, plain drums such as are used 
for the retailing of oil in moderate quantities, and the 
firm’s petrol-storage plant, and reference was made 
to the class of work executed by oxy-acetylene welding. 
All the processes referred to are still employed, though 
the nature of the work handled has naturally changed 
with the passage of time, and the demand for steel 
barrels has diminished, while the manufacture of 
tanks for road vehicles has become one of the most 
important activities of the firm. It will be of interest 
to refer briefly to the particular welding processes 
which have been found most suitable for various 
classes of work. Carbon-arc, metallic-arc, resistance 
welding and oxy-acetylene welding are all used in 
the manufacture of drums and barrels, the first 
of these processes being adopted where there are 
several thicknesses of material to be welded together at 
one operation. An example of the practice is afforded 
by the ends of barrels, which have an inner strap and 
outer hoop besides the end and the body, all four 
thicknesses being welded together. Carbon-arc welding 
is also used for butt-welding the seams of barrels, as 
the thickness of the material is sufficient to allow 





the process to be used. When this type of welding is 
carried out under correct conditions, and for the 
manufacture of articles for which it is suitable, it has 
been found to give very satisfactory results. It is 
worthy of recording, for example, that the company 
recently received a number of barrels from an old 
customer with a request that they should be examined, 
tested, and repaired. These barrels had been made 
years ago and had been in constant use, but it was 
found that the carbon-arc welding had stood up to 
rough usage with remarkable success. In no case, in 
fact, had the welding been responsible for a breakdown. 
Metallic-arc welding is only used for tacking during 
assembly, and for welding the bung bosses into barrels. 
as it has been found preferable to carbon-are welding 
in the latter case, due to the thickness of the boss. 
Resistance welding is used for the manufacture of 
drums, the thin material lending itself to spot and 
seam welding. Butt-resistance welding is practically 
always used for sections such as rolling hoops and 
straps. 

It has already been mentioned that tank work now 
occupies an important place in the firm’s activities, 
and in this class of work metallic-are welding and 
oxy-acetylene welding are used almost exclusively. 
Direct current is employed for the former, and both 
bare wire and covered electrodes are used for electric- 
ally welding mild steel. All vessels designed to resist 
pressure, and work of a similar type, are welded with 
covered electrodes, but for heavy welding in which 
the joints are not to be subjected to high or fluctuating 
stresses, bare wire has proved very efiicient. It is of 
interest to note that the skill required to weld mild 
steel with bare wire is not less than that required to 
work with covered electrodes. It is unusual to find a 
welder equally good with both types of electrode. 
While itis generally agreed that the weld-metal deposit 
of bare wire is inferior to that of covered electrodes, 
it can be definitely stated that if the welder possesses 
the necessary skill, bare-wire welding is quite suitable 
for many purposes, and the company have made many 
fabricated structures in which bare-wire welding has 
proved entirely satisfactory. Oxy-acetylene welding is 
used where a superior finish is required, as the joints 
can be ground so smooth as to be practically indis- 
tinguishable from the surrounding bare metal. This 
form of welding is also generally used for dealing with 
non-ferrous metals such as aluminium, Monel metal, 
&c. Before leaving the subject of the type of welding 
employed for various classes of work, attention may 
be directed to a recent development. This is the 
welding of stainless steel, of which the use is rapidly 
extending in industry. A typical example of the work 
undertaken by The Steel Barrel Company is the con- 
struction of tanks for transporting milk by road, these 
tanks taking the place of the older glass-lined variety. 
The work requires a high degree of skill as the whole 
interior of the tank has to be polished, all the joints 
being ground, and we understand thai the conditions 
demand a joint entirely free from pitting. The welding 
is carried out on the heavier tanks with covered 
electrodes using direct current. When, however, the 
stainless-steel sheeting of which the tank is built up 
is below 14-gauge or 16-gauge thickness, the oxy- 
acetylene process is used. 

It is unnecessary to discuss the firm’s work in con- 
nection with fabricated machine frames at any length, 
as it is already well known. A typical example of 
this is the Diesel-engine framing described in Enet- 
NEERING, vol. cxxxii, page 91 (1931), and other 
examples are the turbo-electric casings on the Furness- 
Withy vessels Monarch of Bermuda and Queen of 
Bermuda, the former of which was described on pages 
650 et seq. of the same volume, the main column for the 
Diesel engine in the Admiralty Experimental Labora- 
tory at West Drayton, and Diesel-engine columns for 
submarines. The casings for the Monarch of Bermuda 
afford a good illustration of the accuracy that can be 
attained in this method of construction. Each casing 
weighed 7} tons, which, incidentally, represents a 
saving of 8 tons over the casting weight. They were 
built from the foundation in mild steel, working to a 
}-in. machining limit, and although the internal 
diameter was some 11 ft., it did not vary » in. from 
the welding blue print. The advantages of fabricated 
construction from the point of view of economy in 
machinery work is further illustrated by a large stator 
shell constructed by the firm. This weighed 10} tons, 
and was constructed mainly of #-in. plate. It was 
built to a }-in. machining limit, and the actual machi- 
ning costs showed a saving of 25 per cent. as compared 
with those for a corresponding casting. The reliability 
of the firm’s fabricated work has been amply demon- 
strated by the very large number of examples now in 
use, but is further proved by the selection by the 
Admiralty of Steel-Barrel weldings for the Diesel- 
engine columns for submarines and other naval con- 
struction work. The column for the Admiralty 
research engine was only ordered after two castings had 
failed, and has eliminated any further breakdown. As 
a final example in this connection, it may be mentioned 
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that a mild-steel turbine centre piece made for test 

purposes was tested to a pressure of 1,600 lb. per square 

inch without affecting the welding. It was then 
heated to a high temperature and immersed in cold 
water, after which treatment the resultant distortion 

did not exceed one-thousandth of an inch and the 

weldings were still sound. The piece was finally | 

crushed without failure of any of the welds. 

Three recent road oil wagons, fitted by The Steel | 

Barrel Company, are illustrated in Figs. 1 to 3 on this | 
page, the tanks shown in Figs. 1 and 2 being mounted 
on Leyland Hippo chassis, and that shown in Fig. 3 on 
a Ford Carrimore chassis. The two former tankers | 
are each of 2,500 gallons capacity, and were supplied, 
respectively, to Messrs. The Anglo-American Oil Co., 
Ltd., and Messrs. Trinidad Leaseholds, Ltd. The | 
third tanker is of 1,000 gallons capacity, and was 
supplied to the order of Messrs. The Aero Motor 
Spirit Co., Ltd. The cross-section of the tank in 
each case is such as to give a low centre of gravity 
and loading line, thus ensuring adequate stability 
and reducing chassis-maintenance costs to a minimum. 
The dimensions are, of course, arranged to suit the 
particular chassis used, but the firm are in a position 
to supply a tank for any commercial chassis on the 
market. The material employed is the best-quality 
selected mild-steel plate, and, as already mentioned, 
all the seams are either electrically or oxy-acetylene 
welded, only fully skilled workmen being employed. 
The ends are domed in a hydraulic press. All the 
plates are de-scaled and sand-blasted in the works 
prior to manufacture, and are afterwards given a 
coat of protective paint. The tanks are divided into 
compartments as required, that shown in Fig. 2, for 
example, having four divisions. Each compartment | 
is provided with a mild-steel manhole pressing, 16 in. | 
in diameter, secured by studs and bolts, with a cover 
having an asbestas joint. There is a 5-in. filler opening | 
in each cover, fitted with an aluminium hinged cover | 
and provided with a padlock and key, and a similar | 
opening for a dip pipe, the lid in this case being without 
lock. For tanks of over 1,000 gallons capacity the 
5-in. filler pipe is carried down to the bottom of the | 
tank. It terminates in a steel sump, thus providing a 
liquid seal. The pipe is made in sections of perforated | 
plate, the sections being held in position by clips. The 
dip pipe is 3 in. in diameter and extends to the bottom 
of the tank. As in the case of the filler pipe, the dip 
pipe is made in perforated sections, the latter being 
covered with gauze held in position by clips. Screwed 
connections can be provided for the filler and dip 
openings, if preferred. A mild-steel or aluminium 
hinged box-cover is fitted over the manhole cover, 
completely enclosing the fittings and secured by wing 
bolt and nut. This cover, together with the manhok 
cover pressing, renders the manhole and fittings 
entirely waterproof. 

Each compartment of the tank is fitted with the 
firm’s patent internal valve, shown in Figs, 4 and 5 
This valve is removable from the top of the tank, thus 
enabling a new valve seating to be fitted in a few 
minutes with either a full or empty tank. The valve 
seating is made by a Langite ring pressed on to a gun 
metal fitting, and, as shown in the drawing, the valve | 
is provided with a ball-joint coupling to the rod, which 
is of manganese bronze. The rod passes through a 
gunmetal gland at the top of the tank, and is arranged 
to give an automatic vent to the compartment when the 
valve is opened. The toggle-lever mechanism shown | 
in Fig. 4 is employed for operating the valve, a} 
key being provided which enables the opening i 
closing to be performed either from the ground or from 
the platform at the top of the tank. The Langite 
ring at the bottom of the tank makes a perfect petrol 
tight joint on the gun-metal seating. The latter is 
screwed into a steel pad welded to the bottom of the | 
tank as shown, the outlet pipe being welded to this pad 
and carried either to the rear or to the side of the 
tank, as desired. Each outlet pipe is fitted with a 
standard type of draw-off cock provided with a drip 
proof cap and key, or in the case where the outlet pipes 
are fitted to the side, spring loaded self-locking locks 
are fitted. 

The tanks are usually mounted on the chassis by 
means of steel feet, as shown in Fig. 1, the number of | 
feet employed depending on the length and capacity of 
the tank. The feet are welded to the tank and steel 
chassis shoes are provided, secured to the chassis by 
bright high-tensile steel bolts and castle-headed nuts. | 
The tank feet are also secured to the shoes by similar | 
bolts passing through a rubber pad fitted between the | 
foot and the shoe. In this method of mounting, it is | 
not necessary to drill the chassis frame, as the bolts 
holding the shoes to the side members can be held by 
plates under the latter, as shown in our illustraticn. 
An alternative method sometimes used is to mount the 
tank on steel or hardwood transverse bearers, the 
wood bearers being secured by straps, and the steel 
bearers either by the same method or by welding to the 
tank. All tanks are provided with a mild-steel tubular 
ladder together with a light steel top platform, and 
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COAL-WASHING AND DRY-CLEANING PLANT AT BACKWORTH COLLIERIES. 


CONSTRUCTED BY MESSRS. THE 


BIRTLEY COMPANY, LIMITED, 











Fie. 1. 


GENERAL VIEW OF PLANT. 








Fie. 2. 


when the draw-off cocks are at the rear, a light sheet- | 


steel box with a sliding panel and lock is fitted over 
them. 

A light steel hose box, constructed with a 
central partition, is frequently fitted on each side of 
the tank, thus enabling four lengths of hose to be 
carried. One of these boxes can be seen on the side of 
the tank in Fig. 2. The hose supplied is of 2-in. 
diameter and is of the flexible armoured type, capable 
of resisting the action of petrol and oil. The coupling 
at one end is arranged to suit the thread on the draw- 
off cocks, and at the other is screwed with 2-in. gas 
thread to suit the storage-tank filling pipes. The tanks 
comply fully with the Home Office and L.C.C. regula- 
tions, and are fitted with a steel and asbestos fire- 
screen at the back of the driver’s cab. This screen is 
carried to within 12 in. of the ground, in accordance 
with the Petroleum Regulations. Each compartment 
in the tanks is separately calibrated, the brass dip rods 
supplied being graduated in 20 gallon divisions, or 
5 gallon divisions as desired. 


COMBINED COAL -WASHING AND 
DRY-CLEANING PLANT AT BACK- 
WORTH COLLIERIES. 


THE advantages resulting from the removal of 
extraneous matter from the raw coal at the pit head are 
being appreciated to an increasing extent, and of late 
years the proportion of coal treated by wet and dry- 
cleaning plants at collieries in Great Britain has 
risen steadily. In 1927, when statistics on the subject 
were first collected, 20-5 per cent. of the total quantity 
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of saleable coal raised in the United Kingdom was 
| washed or cleaned. In 1928, the proportion had risen 
to 25-4 per cent.; in 1929, it became 27-6 per cent., 
| rising further to 29-8 per cent. in 1930, and to 30-4 
per cent. in 1931. Although the washery is, and 
probably will remain for many years, an indispensable 
|coal-cleaning unit, in many processes dry fuel is 
preferred; hence, latterly, dry-cleaning plants have 
made relatively rapid strides, especially where fine or 
small coal is concerned. An excellent example of a 
modern mechanical coal-cleaning plant is one which has 
been recently designed and constructed by Messrs. The 
Birtley Company, Limited, Birtley, Co. Durham, for 
Messrs. Backworth Collieries, Limited, Backworth, 
Northumberland. 

The installation, which is electrically-driven through- 
out, is interesting in that it is a combined washing and 
dry-cleaning plant, i.e., nuts from 3 in. to 1 in. in size 
are washed, while the coal below 1 in. is dry-cleaned. 
Another noteworthy feature is that the plant deals 
with coal from two adjoining mines, namely, the Maude 
pit, which produces steam and domestic coal, and the 
Eccles pit, which produces gas coal. The two classes of 
fuel are kept separate throughout, hence the whole of 
the washing and dry-cleaning plant is duplicated. 
The side of the installation dealing with coal from the 
Maude pit is capable of cleaning 65 tons of fuel per 
hour, while the other side, which treats coal from the 
Eccles pit, is capable of dealing with 85 tons per hour. 
The whole of the cleaning plant is concentrated in a 
steel-framed brick building, access to the various 
floors being provided by outside stairways. 

The general layout of the installation is shown in 








elevation in Fig. 4 on page 144, and in plan in Fig. 5. ! 
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Photographs of the plant from different aspects are 
reproduced in Figs. | and 2, on this page. The main 
screening plant for the run-of-mine coal from both pits 
has been established near the Maude pit-head, where 
accommodation is available for the large coal from the 
Eccles pit. Hence, as indicated in Fig. 5, the raw coal 
from the Eccles pit is fed on to conveyor A, 36 in. wide 
and 230 ft. in length, which delivers it on to conveyor B, 
also 36 in. wide and 142 ft. in length. From this it is 
discharged at the Maude pit screens, where the smalls 
below 3 in. in size, to be cleaned by the plant, are 
screened out and delivered by means of a short cross- 
conveyor and conveyor C, 30 in. wide and 160 ft. long, 
to a concrete storage bunker D having a capacity of 250 
tons. The Maude pit raw coal is screened in a similar 
manner, and the smalls below 3 in. are delivered by 
means of the conveyor E into a second storage bunker, 
adjacent to the first and having a capacity of 150 tons. 
One of these bunkers is seen on the right in Fig. 2, 
and in section in Fig. 6. It will be convenient to 
mention at this point that all the belt conveyors of the 
plant run at a speed of 300 ft. per minute. The 
troughing idlers throughout are of the ball-bearing, 
five-shaft type arranged for grease-gun lubrication, 
and self-aligning ball races are provided in the take-up 
gear. 

As will be clear from Fig. 6, which shows the Maude 
side of the installation, each raw-coal bunker discharges 
its contents into the elevators shown, which have a length 
of 74 ft. These elevators are of the continuous, 
positive-discharge, bucket type, each bucket lapping 
into the next, and are designed in such a manner that 
the following bucket discharges on to the back of the 
leading bucket at the elevator head. At the top of 
the coal-cleaning building each elevator delivers into 
a rotary screen which divides the coal into two classes, 
namely, the 3-in. to l-in. size and that from 1 in. 
downwards. As will be seen in Fig. 6, the oversize, 
3-in. to l-in. pieces of coal from the rotary screen are 
delivered by way of a launder to the jig wash-box 
shown. The wash-boxes are of the two-compartment 
piston type and are equipped with double refuse- 
discharge gates. It may here be noted that the 
advantages of the modern piston jig are that the 
action is uniform across the width of the bed, and 
the stroke of either piston can be varied to suit 
the size and character of the coal being washed. 
The Eccles coal, after being washed, is passed over 
a drainage screen and is afterwards mixed with the 
dry-cleaned l-in. to 0 smalls. The Maude coal, after 
being washed, passes over a similar drainage screen 
and is then further sized by means of a jigging screen 
into 3-in. to 2-in. and 2-in. to l-in. pieces, each 
of which varieties is delivered to trucks under the 
plant. The refuse from the washery is taken by 
means of elevators and conveyors to the shale bunker 
shown at F in Figs. 5 and 6, which, incidentally, also 
receives the refuse from the dry-cleaning plant. The 
drained wash water is run into settling ponds close to 
the plant. The water is recirculated and the deposited 
slurry is withdrawn at intervals and burnt under 
boilers. 

We may now turn our attention to the dry-cleaning 
plant. As already indicated, the fuel treated in this 
portion of the installation is the under-size l-in. to 0 
coal passing through the rotary screens situated in 
the upper portion of the coal-cleaning building. The 
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two streams of small coal (Eccles and Maude) pass over 
Hum-mer vibrating screens, both of which are 28 sq. ft. 
in area and were supplied by Messrs. Mining and 
Industrial Equipment, Limited, and each stream is 
thereby again subdivided into two classes. This 
procedure facilitates the subsequent dry-cleaning 
operations. On the Maude side the fuel is divided into 
the two sizes, 1 in. to } in. and } in. to 0, and on the 


Eccles side into the two sizes 1 in. to % in. and % in. | 


to 0. All four classes are collected in mild-steel surge 
bunkers, whence the larger size in each case is fed by 
gravity to Birtley “ Vee” pneumatic separators. The 
tiner in each are first passed through 


classes case 


Birtley aspirators to remove the dust, after which the | 


de-dusted fines are treated in Vee pneumatic separators. 
These separators consist essentially of an air chamber 
upon which is mounted the V-shaped perforated deck or 
separating surface (hence the name “ Vee” separator). 
\ low pressure of air is maintained beneath the deck, 
which is given a jigging motion. The fan is arranged 
below the bed-plate of the machine, and the air passes 
up into the air chamber by way of a flexible connection. 
The combined action of the air and of the jigging 
motion causes the bed of coal to stratify. The heavier 
particles of shale and dirt sink on to the deck surface, 
while the lighter clean coal “ floats” to the top. Clean 
coal is spilled progressively over the two outer edges 
of the deck, while the shale is banked up at one end 
and is also discharged as an unmixed product. The 
middlings, , that portion of the discharge of clean 
coal adjacent to the refuse discharge, are returned to 
the raw-coal elevators for recirculation. 


if 


The cleaned fuel from each separator, in the case of 
the Maude coal, is delivered by chutes direct to trucks 
beneath the plant. One chute delivers cleaned 1-in. 
to j-in. coal, and the other de-dusted and cleaned 
j-in. to O duff. Depending on the requirements of 
the customer, however, the dust, in some 
returned to the cleaned duff. In the case of the 
Eccles coal, sized products are not required, the 
successive screenings to which the coal is subjected in 
the course of its passage through the plant being merely 
rendered necessary by the various cleaning operations. 
Che dry-cleaned Eccles coal from both separators, as 
has already been indicated, is mixed with the wet- 
cleaned product and, together with the hand-picked 
coal, is dispatched from the colliery as cleaned but 
unscreened gas coal. The refuse removed during dry- 
cleaning is taken by means of conveyors to the shale 
bunker F, shown in Figs. 5 and 6. — 


cases, 158 


We have stated above that the finer classes of coal 
are de-dusted in an aspirator prior to being dry-cleaned. 
As will be readily understood, the presence of quan- 
tities of coal-dust would, to some extent, hamper the 
operations in the Vee separator. A diagram of the 
aspirator, which is of the automatic-feed type, is given 
in Fig. 3, on page 137. The coal to be de-dusted is 
fed down the chute on the left, and the volume of the 
stream is regulated by the vertical door A, the height 
of which is adjusted by means of the chain and chain 
wheel shown. As soon as the main fan controlling the 
plant is started up, the aspirator comes into operation 
automatically, the reduction in pressure within the 
apparatus causes air to be drawn in through the primary- 
air port B, and the coal enters the vertical aspirator 
tube C, in which the actual separation of the dust 
from the coal takes place. In order to make the 
velocity of the air in tube C adjustable within wide 
limits, and independent of the primary air, which is 
employed for introducing the raw coal into the aspi- 
rator, two secondary air ports D, D are provided, one 
on each side of the tube. These are adjusted until 
the air velocity in tube C is sufficient to carry the dust 
upwards and to allow the de-dusted coal to fall against 
the air current. The size of dust removed can, there- 
fore, be varied to suit requirements. The dust passing 
out of the upper end of tube C enters an expansion 
chamber equipped with baffles, in which the bulk of 
the dust settles. The remainder passes on with the 
air current and is removed in Waring dust filters, which 
are described The de-dusted coal and the 
heavy dust are discharged through the automatic 
sealing valves shown in Fig. 3. 


below. 


The four pneumatic Vee separators are enclosed in mild- 
steel hoods, as will be seen in Fig. 7, page 144, which gives 
a general view of the separator floor, the l-in. to te-in. 
Eccles and the l-in. to j-in. Maude separators being 
in the foreground and the fines separators with their 
aspirators in the background. The hoods of the 
four separators, the outlets from the two aspirators, 
and the surge bunkers feeding the separators are linked 
up by means of steel trunking to a pair of Birtley- 


Waring dust filters. These are shown in Figs. 2, 4, 
and 5, being, perhaps, best seen in Fig. 2. The 


casing is constructed of reinforced concrete, the upper 
or filter portion being cylindrical, while the base con- 
stitutes a dust precipitator of the cyclone type. 
The dust-laden air enters this lower portion of the 
spparatus and the bulk of the dust is precipitated 


ENGINEERING. 





_ [AUG. IT, 1933. 








the last traces of dust by filtering it through a num- 
ber of tubular fabric bags contained in the cylindrical 
portion of the apparatus. The suction fan, which is 
situated on the clean-air side of the filter, is placed on 
the roof of the building and can be seen in Fig. 6. 
Each of the two filters is equipped with a reversing 
valve for cleaning purposes, the arrangement being 
such that either filter can be turned over from fan 
suction to atmospheric pressure and the filter bags 
cleaned by shaking without mixing the clean-air stream 
with the dust-laden air stream. By means of con- 
veyors and by-pass chutes the dust can be either re- 
mixed with the cleaned coal or taken out of the plant 
and burnt under boilers. 

The whole of the electrical equipment of the plant 
has been supplied by Messrs. Metropolitan-Vickers 
Electrical Company, Limited. The motors for driving 
the various units are of the squirrel-cage, high-torque 
type, totally enclosed or enclosed ventilated, according 
to their situation. Motors having an output not 
exceeding 20 h.p. are arranged for direct starting, and 
those above this output are stator-resistance controlled. 
The control gear consists of an open-type contactor 
panel housed in a separate room on the ground floor 
of the coal-cleaning building. The contactor panel is 
operated from a push-button control board mounted 
on the separator floor. All the motors are arranged 
for sequence starting, and push buttons are provided 
for stopping individual motors. As a safeguard against 
accidents to men working on the plant when it is not 
operating, the first unit started up by the contactor 
arm is a Klaxon horn which sounds five seconds before 
and five seconds after the first motor starts up. 


THE INSTITUTE OF METALS ; 
BIRMINGHAM MEETING. 


Tue silver jubilee autumn meeting of the Institute 
of Metals will be held in Birmingham from September 18 
to September 21. The programme of the proceedings, 
together with a list of the papers to be presented and 
discussed, are given below. 


Monpvay, SEPTEMBER IS. 


At 7.30 p.m., in the Medical Theatre, The University, 
Edmund-street. Twelfth autumn lecture. ‘ Twenty- 
five Years’ Progress in Metallurgical Plant,” by Mr. 
W. R. Barclay. 

TUESDAY, SEPTEMBER 19. 

Examination Hall, Central 
Technical College, Suffolk-street. Civic welcome by 
the Lord Mayor of Birmingham. “Some Steps in 
Metallurgical Progress, 1908-1933,” by Dr. W. Rosen- 
hain, F.R.S.; “The Properties of Some Temper- 
Hardening Copper Alloys Containing Additions of 
Nickel and Aluminium,” by Dr. H. W. Brownsdon, 
Dr. M. Cook, and Mr. H. J. Miller; “ Precipitation- 
Hardening Nickel-Copper Alloys Containing Alu- 
minium,” by Mr. D. G. Jones, Dr. L. B. Pfeil, and 
Mr. W. T. Griffiths; and “ Wear in the Polishing of 
Plated and Other Surfaces,”” by Dr. O. F. Hudson. 
Also, if time permits: ‘A Graphical Method for 
Converting the Weight Percentage Compositions of 
Ternary Systems into Atomic or Molecular Per- 
centages,” by Dr. W. Hume-Rothery ; “‘ The Constitu- 
tion of the Aluminium-Rich Aluminium-Copper 
Alloys above 400 deg. C.,” by Dr. D. Stockdale; and 
“ An Investigation of the Heat-Treatment of Standard 
Silver,” by Dr. H. O'Neill and Messrs. G. 8. Farnham 
and J. F. B. Jackson. 

At 2.30 p.m. Visits to the works of Messrs. Earle, 


At 10 a.m., in the 


Bourne and Company, Limited; Messrs. Austin 
Motor Company, Limited; Messrs. The General 
Electric Company, Limited; Messrs. I.C.I. Metals, 


Limited; and Messrs. London Aluminium Company, 
Limited. 

At 8 p.m. Reception at the University of Birming- 

ham, University-road, Edgbaston. 
WEDNESDAY, SEPTEMBER 20. 

At 10 a.m., at the Central Technical College, Suffolk- 
street. ‘‘ Further Observations on the Distribution of 
Porosity in Aluminium and Copper Ingots, with Some 
Notes on Inverse Segregation,” by Mr. N. P. Allen; 
“Magnesium Alloy Protection by Selenium and other 
Coating Processes. Part II,” by Dr. G. D. Bengough 
and Mr. L. Whitby; “ Note on the Green Patina on 
Copper. Examples from Elan Valley (Wales) and 
Dundalk (Ireland),” by Dr. W. H.J. Vernon; and “ Ex- 
periments in Wire Drawing. Part III].—Annealing 
of High-Conductivity Copper Wires Drawn to Varying 
Degrees of Hardness,” by Messrs. W. E. Alkins and 
W. Cartwright. Also, if time permits: “* Notes on the 
Preparation of Lead and Lead Alloys for Microscopic 
Examination,” by Mr. B. Jones; “ Corrosion-Fatigue 
Characteristics of an Aluminium Specimen Consisting 
of Two Crystals,” by Dr. H. J. Gough and Mr. D. G. 














imme liately after entry. The air is then freed from 





Sopwith; ‘and “The Constitution of the Silver-Rich 





Aluminium-Silver Alloys,” by Messrs. N. W. Ageew 
and D. N. Shoyket. 

At 2.30 p.m. Visit to the works of Messrs. W. and T. 
Avery, Limited; Messrs. Joseph Lucas, Limited ; 
Messrs. H. Wiggin and Company, Limited ; and Messrs. 
Birmingham Aluminium Company, Limited. 

At 8 p.m. Civic reception at the Council House, by 
the Lord Mayor and Lady Mayoress. 


21. 


Departure, at 10 a.m., for motor-coach tour through 
the Cotswolds. 


THURSDAY, SEPTEMBER 


BRICK RETORTS FOR LOW- 
TEMPERATURE CARBONISATION. 


Low-TEMPERATURE carbonisation has long made an 
appeal to the investigator, because of the possibility 
it affords of the production of a free-burning smokeless 
fuel for use in domestic grates, accompanied with the 
provision of a valuable supply of liquid fuels. Capital 
and running costs, however, have always reduced its 
attractiveness. Usually the labour costs were high, and 
the retorts were expensive to make, and necessitated 
the meeting of high maintenance charges. A great 
amount of investigation work on the subject has been 
conducted by the Fuel Research Board, but with 
equipment having vertical cast-iron retorts. This 
proved quite satisfactory from the standpoint of 
general operation, but with the best materials adopted 
for the construction of the retorts, and with every care 
taken for close temperature control, it was found that 
the life of a retort was no more than two years, after 
which period the distortion was so considerable as to 
make the plant unworkable. Experiments were conse- 
quently made with other materials, in the hope that a 
solution of the maintenance problem, amongst others, 
would eventually be found. We have recently received 
a report on some of this further work, which shows that 
brick retorts, of the same general design as those 
made of cast iron, have proved eminently satisfactory. 
This conclusion is based upon the detailed experience 
embodied in a publication of the Department of 
Scientific and Industrial Research, entitled ‘‘ Low- 
Temperature Carbonisation—Narrow Brick Retorts 
at the Fuel Research Station” (H.M.'Stationery Office, 
price, 6d. net). 

The earlier research work with metal retorts involved 
many changes of material, of shape, and of methods of 
firing. Finally, a retort made of cast iron was evolved, 
which tapered from 7 in. at the top to 11 in. at the 
bottom in width, had a length of 6 ft. 6 in., and a 
height of 21 ft. This was externally heated by radia- 
tion from a hollow wall on each side of it, in which there 
were a number of continuous horizontal flues. Heat 
was also applied by conduction and convection from the 
flue gases issuing from the topmost flues, which were 
taken between the wall and the retort, down to the 
chimney opening at the base of the retort. Water gas, 
producer gas, coal gas, and a mixture of the two last, 
were all used in turn for heating the retorts, but as it was 
realised that not everywhere would it be possble to dis- 
pose of the rich gas from the retorts to a gas under- 
taking, it might be preferable to adopt it for the retort 
heating. A suitable burner was, therefore, devised, 
which would give a smokeless flame with the richest gas, 
and would allow the entry of a large volume of gas into 
the combustion space, only a small portion of which 
would be burned immediately. Ultimately a burner was 
designed which burned a certain portion of the gas at 
entry with a smokeless flame, and the carbon dioxide 
produced by its combustion prevented the formation of 
smoke as the unburnt gas with which it was mixed was 
passed forward and met new supplies of air on its 
way through the zig-zag flues. The great disadvantage 
of the use of cast iron was soon recognised. The 
temperatures it was subject to were of close approach 
to those at which the growth and distortion of cast 
iron was known to occur. No matter what was done to 
effect rigid temperature control, the life-time of the 
retorts was limited. Investigation showed that the 
yield of gas to be expected from low-temperature 
carbonisation in continuously-working vertical retorts 
was in the region of 5,000 cub. ft. of 700-800 B.Th.U. 
per cub. ft., instead of 3,000 cub. ft. of 1,000 B.Th.U. 
per cub. ft., which had previously been obtained from 
static charges in horizontal retorts. 

As it was recognised that it was now possible to 
make brick retorts so gas-tight as to be suitable for 
service in low-temperature carbonisation, it was 
decided to construct a brick retort, of essentially the 
same dimensions as the cast-iron ones, by bringing the 
two hollow walls with their heating flues close together, 
so as to form the actual sides of the retort. It was 
then found, by the use of this construction, that the 
coke produced was entirely suitable for domestic 
purposes, when the skin temperature was up to 700 
deg. C. on the inside of the retort. The tar yields 
were then comparable with those obtained at the 





lower temperatures in metal retorts, although the 
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specific gravity was higher. The increased tempera- 
ture resulted in a marked increase in throughput, and 
in the complete disappearance of all difficulties in 
working. Compared with the careful adjustment of 
temperature necessary with metal retorts, because of 
the need for working near the destruction limit of the 
metal, the heating of the brick retorts proved to be a 
very simple matter. An early change made was till 
reverse the direction of the flow of the heating gases, 
so that all the gas entered at the top flue instead of the 
bottom one. Instead of sending the flue gases away 
from the top of the retort at a temperature of anything 
up to 1,100 deg. C., they finally passed away from the 
bottom at a temperature of about 600 deg. C. No gas 
was burned beyond half-way down the retort with the 
majority of coals, the lower part of the retort being 
heated by the products of combustion from above. An 
air preheater was added, to increase further the 
efficiency of heating. 

The bricks used in the origina] heating walls for the 
metal retorts were fireclay panel bricks of the usual 
type, with tongues and grooves all round, and recessed 
on one face. The same type has also been used up till 


now for the other low-temperature retorts, but it was | 


considered advisable to use a more siliceous material, 
which will be done in any further constructions. The 
closing of the ends of the retorts was effected satis- 
factorily by the use of specially-designed interlocking 
bricks. They were arranged to interlock with the 
side walls, in such a manner that they were securely 
tied together, quite apart from the additional support 
afforded by external backstays and tie rods. The 
retort, with its heating chambers, is enclosed in a shell 
of 4} in. of ordinary firebrick, and finally insulated 
with 9 in. of non-conducting brickwork. 

The uppermost flues are brought within a very few | 
inches of the top castings of the retort, so that the 
incoming cold charge of coal is brought immediately 
into a zone of high rate of heat exchange. Under 
these conditions in this position, it was possible to 
carry a temperature of 1,130 deg. C. inside the upper 
flues, while the temperature of the inside retort face 
was no more than 600 deg. C. The outer layer of the 
charge was thus rapidly coked, and formed a support 
for the centre of the charge, facilitating its downward 
travel without sticking. As the charge falls, the rate 





resistance set up by the formation of the plastic zone 
and to the rising temperature of the body of the charge. 
At a given throughput the flue temperature half-way 
down the retort was 1,080 deg. C., and the actual 
work-face temperature in the retort was 720 deg. C. 
At the bottom, the corresponding values were 930 deg. 
and 730 deg. C., respectively. The arrangements for 
heating the retorts must be regarded as satisfactory 
from the thermal point of view. With a throughput 
of 20 tons per day of medium-caking coal of nut size, 
19-8 therms were needed per ton, without the use of 
a preheater. The generally accepted commercial 
figure for the quantity of heat required for the retorting 
process at low temperatures lies between 20 therms and 
30 therms per ton of coal. Considering that there 
are only two retorts in the setting under consideration, 
and that it is isolated and has no preheater, the 
figure quoted must be regarded as distinctly low. 

It is difficult to give a commercial figure for the cost 
of the erection of these retorts, because of the conditions 
under which they were built for test work. The pairs 





| means. 





of heat transfer becomes slower, owing to the heat 


erected at the Fuel Research Station cost approxi- 
mately £1,500, including the foundations, and finishing 
at the collecting mains, without any accessories such 
as gas mains, motive power, condensers, and the like. 
It is contended in the report, therefore, that if a 
throughput of 6 tons per retort per day were dealt 
with, the prime cost would work out at less than 7s. 6d. 
per annual ton of coal carbonised. 


Srereoscoric Views or Dre Castrnes.—Messrs. Non- 
Ferrous Die Casting Company, Limited, Nonferdica 
Works, North Circular-road, Cricklewood, London, 
N.W.2, have instituted a novel form of returnable 
catalogue to illustrate their productions by photographic 
This comprises a ‘‘ camerascope,”’ which is a 
light folding stereoscope, and a number of stereoscopic 
views of typical brass, bronze, and aluminium, zinc, 
and tin-alloy castings made by the firm. General views 
of the foundry, trimming shops and inspection depart- 
ments of the Company, and of several particular die- 
casting machines, are also included. The stereoscopic 
views give a graphic conception of the type of work 
turned out by the firm and of the extent of its activities. 
We understand that when inquiries are received by the 
firm respecting die castings, one of these camerascopes 
and a selection of photographs are invariably dispatched. 
The procedure appears to us to be sound, and the firm 
deserves to be congratulated on its initiative and resource. 





] 
OPTICAL METHOD OF LINING-UP 


LOCOMOTIVE FRAMES. 

OpticaL methods of securing accurate alignment of 
the various parts are now largely employed in the 
assembly of large machines, and a particularly interest- 
ing development in this direction is the Loke-Lyne 
apparatus for lining up locomotive frames, introduced 
by Messrs. Carl Zeiss, of Jena, and handled in this 
country by Messrs. Alfred Herbert, Limited, of 
Coventry. The method employed has undergone long 
and searching trial in the shops of the German State 
railways, and is now being introduced into the whole 
of the 25 repair depots of that system. The use of 
the apparatus results in very appreciable economies, 
in addition to ensuring considerably greater accuracy, 
the total time of lining up a locomotive frame being 
only from a third to a fourth of that at present required. 
It is stated that the superior accuracy attained by the 
method results in a materially longer period between 
repairs. The first cost of the equipment is moderate, 
and the apparatus has been designed with a view to 
regular shop use, being sufficiently robust to withstand 
reasonable shocks without damage. It may be added 
that the use of the apparatus does not impose a greater 
demand on the skill and attention of the crew than the 
ordinary methods of lining up in vogue, and that fewer 
men are actually required. 

The apparatus and its method of employment are 
illustrated in Figs. 1 to 21, on this page, on pages 140 
and 141, and on Plate VI. The frame having been 
levelled up in the usual manner, the first operation 
consists in attaching an angle bracket on one side 
of each of the horn blocks. These brackets, which 
are shown in position in Fig. 1, are held in position 
by a single tap bolt, any possibility of their swinging 
over being eliminated by the provision of two vee- 
pointed set-screws registering with centre-punch marks 
in the frame. The method of mounting the brackets 
is shown in Fig. 12, and it will be noticed that the 
operator holds a spirit level against the working 
face while tightening up the bolt. Each bracket is 
fitted with a gauge point or anvil, which seats in a long 
vertical slot, so that accurate adjustment of the bracket 
for height is not required. The widths of the frame 
across the horn blocks at the first and last pedestals 
are next measured by means of a special combination 
caliper and straight edge, and the readings noted. This 
apparatus is shown in use in Fig. 14. A telescope is 
then inserted into one of the cylinders, being centred in 
the bellmouth by an adjustable spider, and in the 
stuffing-box by a second spider. This telescope is 
shown in detail in Fig. 2, and it is located endways in 
the cylinder in such a way that the surface marked « 
in this figure is exactly in line with the cylinder face, 
as determined by a straightedge. It may be men- 
tioned that the telescope is sufficiently light to be easily 
handled by one man, as shown in Fig. 16. There is an 
inner tube, in which the lenses are mounted, which is 
somewhat smaller in diameter than the outer casing, 
and pivots on a spherical bearing which is exactly in 
line with the face a in Fig. 2. When the telescope is 
first set up in the cylinder, two knurled screws mounted 
at right angles, one of which is shown in Fig. 2 at 6, 
are set with the micrometer readings on their head at 
zero, when the inner tube is exactly concentric with the 
outer casing. This co-axial adjustment can be checked 
at any time by setting the telescope successively to four 
positions, each differing by about 90 degrees, and sight- 
ing the cross scale on a collimator which constitutes a 
second optical element, the telescope being correctly 
adjusted if the reading remains constant. Disalignment 
is not likely to occur, but should it exist, it may be 
corrected by adjusting two anvil screws opposite to the 
micrometer screws. 

A spacing scale, which serves as a surveyor's staff, 
is now clamped first to the nearest, and then to the 
farthest, horn opening from the cylinder on one 
side. This scale is shown in position in Fig. 1, 
while Fig. 17 shows the process of clamping it to the 
horn opening, and Fig. 18 shows it in use. If the 
cylinders are lying truly parallel with the frame centre 
line, the readings on the scale for the two positions will 
be the same, assuming that the width across the horn 
blocks is the same. If the readings differ, the inner 
tube of the telescope is swung over by means of the 
micrometer screws until the readings in the two 
positions are the same, or differ by half the difference 
of the widths between the horn blocks, if such differ- 
ence has previously been found to exist. The deviation 
from true parallelism is shown directly on the scales in 
hundredths of aninch. The optical axis is now parallel 
with the centre line of the frame and concentric with 
the bellmouth of the cylinder. 

The next step is to set up a gauge bar, provided with 
a suitable stand, centrally between the rails, and 
roughly in line with the driving axle. This gauge bar, 
which is shown in Fig. 19, is provided with vertical and 
lateral adjustments, and also with fine and coarse screw 
movements for rotating it about the vertical axis. 
A collimator is mounted on one end of the bar, with 

















































































































its optical axis at right angles to the. bar and with 
provision for adjustment in the vertical plane. The 
bar is shown in greater detail in Figs. 3 and 4, and it 
will be observed from the former that the adjustment 
of the collimator in the vertical plane is effected by 
means of two set-screws. The collimator has a glass 
screen at each end on which cross scales are engraved, 
with their centre lines on the collimator axis. The 
scales are illuminated by an ordinary electric lamp, 
mounted in the rear end of the collimator tube. After 
the gauge bar has been roughly set up, it is adjusted 
until it is truly perpendicular to the frame axis, that is, 
with the collimator axis parallel to the axis of the inner 
tube of the telescope. For this purpose, the collimator 
is sighted through the telescope, and the gauge bar is 
adjusted until the hair line cross in the telescope coin- 
cides with the centre of the rear cross scale in the 
collimator. This ensures that the two axes are 
parallel, and the gauge bar is now raised or lowered 
until the front cross scale of the collimator is sighted, 
when both axes will also be in the same horizontal 
plane. As in the case of the telescope, the collimator 
may be checked at any time by viewing the scales 
through the telescope and rotating the collimator into 
four positions at right angles. For this purpose, 
the tube is mounted in a vee, as shown in Fig. 3. 
Corrections may be made by the same method as that 
applied in the telescope. 

It is now necessary to locate the bar lengthwise in 
the frame. For this purpose the stand is traversed 
along its bed until a boss on the vee bracket is in contact 
with a distance piece, the other end of which registers 
with a special pin on the rear end of the telescope. 
A dial gauge is provided on the end of the rod, as shown 
in Figs. 15 and 13. The gauge bar is now lying with 
its axis in the ideal position of the driving wheel axis, 
and ready for setting the first pair of gauge points, 
from which all the remaining lengthwise measurements 
of the frame are taken. As previously mentioned, these 
gauge points are carried in angle brackets temporarily 
attached to the frame, and they are set by means of a 
special dial gauge clipped on the gauge bar, as shown 
in Fig. 5, the points being locked into position when 
the gauge reads zero in each case. 

The gauge bar, with the collimator and the end rod, 
are now removed, and the remaining gauge points are set 
from the first pair by means of a suitable gauge bar, or 
distance piece. Positive bases now exist for lengthwise 
measurement of the frame, and it only remains to 
complement these by lines through the hornblocks 
parallel to the frame centre line. This is conveniently 
effected with the spacing scale already employed for 
determining the parallelism of the frame with the 
cylinders, and shown in Fig. 17. The scale bar of this 
tool carries a spotting punch, which can be adjusted 
along the bar to centre it over the hornblock guiding 
faces. The scale is clamped to successive hornblocks 
and sighted with the telescope. At each setting, the 
bar is slid in or out until the graduation denoting the 
initial measurement coincides with the vertical cross 
line of the telescope, and the spotting punch is struck. | 
As the punch is attached to the scale bar, the spot | 
marks all come in a straight line through the horn- 
blocks, and parallel to the frame centre line. For work 
on chilled-iron pedestals, a scale with a scratch-marking 
device instead of the spotting punch is employed. The | 
spotting punch is shown in use in Fig. 20, 

The line of spot marks in conjunction with the gauge 
points constitute bases from which all the measurements 
required to line up the hornblock surfaces in both 
directions may be derived. The further procedure 
adopted in the German Railway workshops is as follows. 
The first operation is to transfer the line of spot marks 
on the hornblocks to the corresponding faces of the | 
blocks on the other side of the frame. ‘This is effected | 
very simply by means of the spotting bar, shown in | 











Fig. 6, which has built-in spirit levels to ensure | 
that the bar is in the true horizontal position. 
The centre caliper, shown in Fig. 9, is next em 


ployed to determine the lateral deviation of each | 
hornblock cheek from the line of centres, and this 
deviation is noted for reference in machining the boxes. 
Next, the combination caliper and gauge previously | 
employed in measuring the width of the frame, shown | 
in Fig. 14, is used as a straightedge to check the distance 
for each wheel axis to the corresponding hornblock | 
guide surface. The tool is provided with a gauge rod | 
at each end, and, in common with all the gauge rods 
used in the process, each rod is fitted with a guard cap | 
over its outerend. These caps are seated on the gauge 
points, as shown in Fig. 10, the caliper being thus 
spaced so as to bring one edge exactly into the centre 
plane of the wheels. The required measurements are 
then taken with a rule, as shown in the figure. Any 
errors in the hornblock faces are now corrected by 
grinding. To ensure accuracy in this process, a bracket, 
shown in Fig. 8, is attached to each of the angle 
brackets for one of the axles. These brackets carry 


straightedge is clamped against these gauges, as shown 





| in Fig. 11, 
wheel-axle. 
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CONSTRUCTED BY MESSRS. CARL ZEISS, JENA, GERMANY. 
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The design 





its centre line is on the true axis of the, tightened up, the collimator is parallel to the guide 

The distances to the hornblock faces are | surfaces, and at the required distance from them to 
then checked as grinding proceeds with the dial gauge, | bring it into alignment with the cylinder axis when the 
which has been previously used in setting the gauge | guide is correctly set. 
This process is repeated for each axle. 


of the bracket 


| differs for each type of crosshead, that shown in Figs. 7 


It only remains to line up the crosshead guides, | and 21 being for the standard German locomotive frame 


which is effected very simply by the use of the telescope | shown in the other illustrations. 
collimator. 


The rear scale of the 


A special bracket, shown in Figs. | collimator is first viewed through the telescope, and 
standard distance gauges, as shown, and when the/7 and 21, is provided which carries the collimator in| the guide shifted until the collimator scale and the 


vees, and is clamped to the crosshead guide. 








When ' telescope hair-line cross coincide. 


This ensures that 
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the guide is parallel with the cylinder axis. The front 
scale of the collimator is now sighted, and the necessary 
corrections required to set the crosshead guide at the 
correct position relative to the cylinder axis are read 
off in hundredths of an inch. It will be appreciated 
that with a method of lining-up which gives the true 
centres of all working parts, it is possible to position 
other important parts accurately, as, for example, the 
position of the drawbar and the exact location of the 
buffers. 

It will be appreciated that the working procedure 
can be readily varied to suit different types of frame, 
or to conform to existing methods of shop practice. 
The parts requiring to be changed for different loco- 
motives are mainly the end rods by which the various 
longitudinal dimensions are gauged, and the spider 
spreader pins and stuffing-box fittings on the telescope. 
A modified telescope can be supplied which is suitable 
for lining up the frames of electric locomotives, and a 
prism attachment is available for the standard steam 
engine telescope for use when the cylinders are inclined. 





PATENTS AND TRADE Marks Hanpsoox.—The intro- 
duction of a new Patents and Designs Act in 1932 has 
led to the re-issue by King’s Patent Agency, 146a, Queen 
Victoria-street, London, E.C.4, of their well-known hand- 
book on Patents and Trade Marks, this being the nine- 
teenth edition, Some of the pitfalls encompassing the 
path of the patentee are noted, and the vexed question 
of employees’ inventions is skilfully dealt with. Other 
chapters cover the employment of an agent, foreign 
patents, designs, copyright, and trade marks. The 
importance of enlisting expert aid in obtaining protec- 
tion of industrial property by any of these means is 
quite rightly stressed. 


Tue Sypney Water Surrty Pressure TUNNEL. 
In order to supply areas on the south side of Sydney 
Harbour, a pressure tunnel was driven some time ago 
under the Parramatta, from the Potts Hill reservoir 
to Waterloo. On being put into commission, the tunnel 
failed, and before it could be made to serve its purpose, a 
large amount of reconditioning work was necessary. 
This was described in a paper read before the Institution 
of Civil Engineers in February, 1932. A Royal Commis- 
sion was appointed to investigate the failure, and have 
recently reported that this was due to incorrect design 
and location. The work was not tested in sections as 
completed. Insufficient technical advice was taken in 
the matter, the cover was insufficient, and more investiga- 
tion work should have been done in connection with the 
preparation of the scheme; it would then have been 
found that a bridge would have been cheaper. It is also 
considered that the Metropolitan Water and Sewerage 
Board too readily acquiesced in proposals put up to 
them, and failed to maintain a sufficiently independent 








CATALOGUES. 


Revolution Counters.—Lists of revolution counters, 
showing a considerable variety of types and fittings, are to 
hand from Messrs. McLeod and McLeod, 329, High 
Holborn, London, W.C.1. 

Steel Office Furniture.—A further catalogue of steel 
tables, filing cabinets, shelving and office furniture is to 
hand from Messrs. Sankey-Sheldon, 46, Cannon-street, 
London, E.C.4. 

Paint Sprayer.—We have received further catalogues 
from Messrs. B.E.N. Patents, Limited, 92, Tottenham- 
court-road, London, W.1, describing a portable paint 
sprayer and a compressed-air receiver for tyre inflation 
and similar work. 

Stone Breaking and Screening Plant.—Messrs. H. R. 
Marsden, Limited, Leeds, have issued a new edition of 
their catalogue of quarrying and gravel-pit machinery, 
for stone breaking, granulating, crushing and screening 
for macadam road laying, with elevating, conveying and 
other auxiliaries, and a lever-jaw  clinker-breaking 
machine. 

Boiler Mountings.—A catalogue illustrating their boiler 
mountings, including feed-water regulators, water alarms, 
valves of many types, pressure and draught gauges, 
steam traps, and various control apparatus, is to hand 
rom Messrs. Hopkinsons, Limited, Huddersfield. Oil 
purifiers, mine signals, and an automatic machine tool 
carrying six chucks are also shown. 

Metal Spraying.—A catalogue of all the equipment 
and supplies for metal spraying, and a pamphlet describ- 
ing the principal fields of application for the process, are 
to hand from Messrs. The British Oxygen Company, 
Limited, Angel House, Edmonton, London, N.18. Prices 
are stated for every part, as well as for complete equip- 
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Gas Liquor Concentrator.—Messrs. Newton Chambers 
|and Company, Limited, Thorncliffe, near Sheffield, have 
issued an illustrated description of their ‘‘ Thorncliffe 
Baldurie ” apparatus for concentrating gas liquor, de- 
signed to the requirements of the gas industry, and 
| yielding a less bulky and toxic liquor than the sulphate 
plant. 

Railway Coaches.—Messrs. Michelin Tyre Company, 
Limited, Stoke-on-Trent, have issued a circular briefly 
describing their petrol-driven railway coaches mounted 
| on six pairs of wheels, and having seating accommodation 
| for 18 passengers. The speed is given as about 50 miles 
to 56 miles on the level. Several of the coaches are in 
operation on colonial railways. 

Railway Signals.—Messrs. The Westinghouse Brake 
jand Saxby Signal Company, Limited, 82, York-road, 
| King’s Cross, London, N.1, have issued catalogue leaves 
dealing with many details of their signalling apparatus. 
These contain fully-detailed information, and are ready 
for adding to their loose-leaf binder. Two leaves of 
instructions for cabling have been issued in similar form. 
| Electrical Machinery.—New catalogues and leaflets 
|are to hand from Messrs. The English Electric Company, 
| Limited, Queen’s House, Kingsway, London, W.C.2, 
dealing with colliery winding motors, single-phase squirrel- 
cage capacitor motors, polisher motors up to 5 h.p., 
high-rupture fuse gear, air-break motor starters and con 
trollers, and a new flame-proof draw-out switch pillar 
for coal mines. 

Pumping and Hydraulic Machinery.—A new edition 
of their catalogue of pumps and hydraulic machinery for 
| waterworks, mines, sewage, irrigation, land drainage, 
| oils, viscous fluids, &c., has been issued by Messrs. 
| Hathorn, Davey and Company, Limited, Leeds. Several 
| important plants are described and much technical 
information given, with tabulated data and a chart for 
making calculations. 

Electrical Instruments.—We have received from Messrs. 
Metropolitan-Vickers Electrical Company, Limited, Man 
chester, a catalogue of instruments for electrical and 
| magnetic research and testing, and also leaf catalogues re- 
| lating to a wireless transmitting valve of 500 kW capacity, 
| said to be the largest in the world ; automatic synchronis- 
|ing apparatus; and flow alarm and indicator relays. 

All are well illustrated and have clear descriptive text. 


Steel Tubes.—Messrs. The British Mannesmann Tube 
Company, Limited, Newport, Mon., have issued a new 
catalogue of tubes for gas, water, and sewage, and also 
for cable pipes, air conduits, &c. These include weldless 
and lap-welded tubes with spigot and socket and other 
joints, and the bends, branches and special pieces usually 
required. The catalogue is of pocket size, and contains 
extensive lists of dimensions and weights and tables of 
technical data, conversion equivalents, and other useful 
information. 

Road Vehicles.—We have received a number of cata- 
logues with particulars of road vehicles from Messrs. 
John I. Thornycroft and Company, Limited, Thornycroft 
House, Smith-square, London. 8.W.1. There are 
eight types of four-wheeled and six types of six-wheeled 
vehicles which may be fitted with either four-cylinder 
or six-cylinder engines, and variations of wheelbase, 
controls and bodies. For the heavier types, compression- 
ignition oil engines are available as an alternative to 
petrol engines. 
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CONTRACTS. 


Messks. Tue Enotisa Evectrric Company, Limrrep, 
Queen's House, Kingsway, London, W.C.2, inform us 
that the 2,000,0001. contract for the electrification of 
the main Warsaw Railway junction, Poland, was signed 
at their offices on August 2. The system adopted is 
3,000 volts direct current, and the contract provides for 
the supply and erection of six substations ; six complete 
locomotives, each weighing 72 tons and equipped with 
four 550-h.p. motors; 80 motor-coach equipments for 
multiple-unit operation with driving compartments at 
each end, each motor-coach to have four 200-h.p. motors ; 
250 equipments for trailer coaches; 200 km. of single- 
track overhead contact-line equipment and 16 km. of 
siding equipment; and six track-sectioning cabins. 

Messxs. Str W. G. ArmstTrone, WaHitrwortTH AND 
Company, Limrrep, Scotswood Works, Newcaatle-on- 
Tyne, have secured a contract from an overseas railway 
company for two units of their stream-lined Diesel-elec- 
tric Railbus, having a capacity similar to that of the 
demonstration vehicle which is described on page 152 of 
this issue of ENGINEERING. 

Messrs. WestincHousk Brake AND Saxpy SicNai 
Company, Limrrep, 82, York-road, King’s Cross, London, 
N.1, have received an order from the Great Western 
Railway Company for the installation of electrical signal 
ling at Ynyshir, near Pontypridd 
LIMITED, 
12-ton 


CLARKE, CHAPMAN AND COMPANY 
Gateshead-on-Tyne, are to supply and erect a 


Messrs 


fixed hand crane at Pyle Hill, Bristol, for the Great 
Western Railway Company 
Messrs. Tue Brusn Evecrrica, ENGINEERING 


Company, Limrrep, Faleon Works, Loughborough, have 
received two substantial orders for double-deck trolley 
omnibus bodies, 46 from Nottingham Corporation and 
20 from Derby Corporation. 

Messrs. Joun I THORNYCROFT AND CoMPANY, 
Limitep, Thornycroft House, Smith-square, London, 
S.W.1, have received a further order from abroad for a 
200-ton twin-secrew Diesel-engined motor yacht. The 
vessel will be 106 ft. in length, with a beam of 21 ft., and 
« draught of 9 ft., and will be employed principally for 
cruising in the Mediterranean 


PERSONAL. 


Sin Epwin Srocxton been 
of the Machinery Users’ Association (Incorporated), 7a, 
Laurence Pountney-hill, Cannon-street, London, E.C.4 


has re-elected president 


THe (INTERNATIONAL Meewanrre Merat 
Limirep, 14-20, Church-street, London, N.1, 
that this Company has now been completely 


Messrs. 
COMPANY, 
inform us 


organised and that Mr. EF. M. Currie, late of Messrs 
Alfred Herbert, Limited, Coventry, has been engayed 
aa technical manayer Mr. Reece, chief assistant to 


Mr. Smalley, of the Mechanite Metal Corporation of the 
United States, will arrive in London shortly, and will 
remain for several months in order to assist licensees 
A licence has recently been arranged with Mesars 


Ashmore, Benson, Pease and Company, Limited 


Messrs. Hick, HArGreaves ann Company, Liuwrrep, 
Soho Lronworks, Bolton, have acquired the goodwill, 
patterns and drawings of Messrs. Galloways, Limited, 
Knott Mill Ironworks, Manchester. These also include 
the goodwill, patterns and drawings of Messrs. John 
Musyrave and Sons, Limited, and Messrs. J. and EF 
Wood, both firms late of Bolton Messrs. Hick, Har 
greaves are therefore in a position to undertake any 


repairs or replacements in connection with plants con 
structed by these firms and can also supply new installa 
tions of similar design 

Lagut.-Co.. K. G. Maxwett, 
appointed publicity manager of Messrs 
Viekers Electrical Company, Limited, 
Manchester, 17, in succession to the late 
Pasquier 


LAUNCHES AND TRIAL TRIPS. 


* Morso.”’-—Motor train ferry 
by Mesars. A/S Frichs, Aarhus. Propeller fitted forward 
as well as aft. Launch, July 15. Main dimensions, 
131 ft. by 28 ft. by 9 ft Built by Messrs. Nakskov 
Shipyard, Limited, Nakskov, Denmark, for the Danish 
State Railways 


M.C., M.I.E.E., has been 

Metropolitan- 
Trafford Park, 
Mr. A. E. du 


Diesel engine supplied 


Crane Pontoon Electric arc-welded steel crane 
pontoon Delivered recently Main dimensions, 50 ft. 
by 50 ft. by 4 ft.6 in. Built by Messrs. Harland and 
Wolff, Limited, Belfast, for Messrs. The British Alu 


minium Company, Limited, Larne Harbour 


RAILWAY ACCIDENTS DURING 1932.—-A report by the 
Chief Inspecting Officer upon accidents which occurred 
on the railways of Great Britain during 1932 shows 
that four passengers were killed and 214 were injured 
in train accidents. All the deaths occurred in one 
accident, and the injuries were the lowest recorded for 
twenty-five years Three railways servants were killed 
and 59 injured in the same class of accident. Forty-six 
persons were killed and forty-one injured at level cross- 
ings, and though these figures compare favourably with 
the average of the last five years, attention is called to 
the desirability of making adequate provision for warnin 
road users. In movement accidents, 167 were killed 
and 2,493 workers were injured, an improvement being 
noted as regards shunting mishaps, though there was 
an increased fatality among men working, walking, or 
standing on the permanent way. There were also 73 


fatalities and 3,830 injuries to passengers in other than 
train accidents. The total killed is, however, the smallest 
for at least thirty years, if 1931 is excluded, 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 


of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 


appended being quoted in all cases. 
Tramway-Car Azles.—The supply and delivery of 
fifty 4}-in. tramway-car axles of high-grade alloy steel. 


The Town Clerk, Municipal Offices, Johannesburg ; 
August 24. (Ref. No. G. 12,838.) 

Post Office Detectors.—The supply and delivery of 
thirty post office detectors, type No. 2, as supplied to 
the British Post Office, reading in volts and milli- 


amperes, with terminal for dry-cell test and complete 
with leather case. The Secretary, Government Supplies 


Board, 271, Visagie-street (P.O. Box 371), Pretoria, 
South Africa ; September 1. Ref. No. A. 11,926.) 


Rubber Belting.—The supply of friction-surface rubber 


transmission . belting of sizes ranging from 1 in. by 
3-ply to 4 in. by 5-ply. South African Railways and 
Harbours Administration, Johannesburg; October 3. 
(Ref. No. G.Y. 12,839.) 


Wheels._—-The supply of grinding wheels of 


Grinding 
The Chief Stores Superintendent, South 


Various 81Ze8. 


African Railways and Harbours Administration, Park 
Station-chambers, Johannesburg ; September 18. (Ref. 
No. G. 12,841.) 

Sand-Blasting and Metal-Spraying Equi pment.—The 


supply of sand-blasting and metal-spraying equipment, 


which includes an internal-combustion engine and air- 
compressor. The Egyptian Ministry of Public Works, 
Cairo ; September 7. (Ref. No. G.Y. 12,844.) 


Locomotive Boiler Plates.—The supply of copper and 
steel plates for locomotive boilers. The South African 
Railways and Harbours Administration, Johannesburg ; 
September 18. (Ref. No. G.Y. 12,845.) 

Cast-Iron Sewage Mains._-The supply, delivery, and 
construction of cast-iron sealed sewage mains for Fayoum 


drainage. The Egyptian Ministry of Public Works, 
Cairo; September 6. (Ref. No. G.Y. 12,840.) 
Coal-Washing Plant.-A firm in Alberta, Canada, 


desires to receive particulars of any process for the 
wet washing of coal which would be suitable for certain 


high-ash fuels from their collieries. (Ref. No. A.Y. 
11,922.) 
Flour Mill and Silos.—A firm in Oporto, Portugal, 


desires to receive quotations for a flour mill for dealing 
with soft wheat, and also steel silos for the storage of 


wheat (Ref. No. A.Y. 11,921.) 
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London : MeGraw-Hill Publishing Company, Limited. 
[Price 12s. net.] 
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Office. [Price ls. net.] 
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Bulletin No. 78. Strength of Flat-Arch Floor Con- 
struction. Part |. End Spans. By G. E. Large 
and C. T. Morris. Columbus: Ohio State University. 
[Price 50 cents. | 

Sizxty-Ninth Annual Report on Alkali, &c. 
ceedings during the Year 1932. London : 
Stationery Office. [Price 9d. net.] 


Internal-Combustion Engineering. By 
London: Longmans Green and 


Works Pro- 
His Majesty’s 


Madras Presidency. Public Works Department Adminis- 
tration Report, 1931-1932. Part If. Irrigation. 
Madras : Government Press. [Price Rs. 1/8.) 

Ministry of Transport, Roads Department. Technical 
Advisory Committee on Experimental Work. Concrete 
in Road Construction. London His Majesty’s 


Stationery Office. [Price 2s. 6d. net.| 

Digest of Patents Dealing with Rubber and/or Latex in 
Road Construction Materials (excluding Blocks). 
London : Rubber Growers’ Association. 


Grundlagen und Entwicklung der Energiewirtschaft 
(sterreichs: By Ine. Dr. Oskar Vos. Vienna: 
Julius Springer. [Price 4.80 marks. ] 

Air Ministry. Aeronautical Research Committee. Reports 


and Memoranda. No. 1503. Surging in Centrifugal 
Superchargers. By G. V. Brooke. [Price 2s. 6d. net.) 
No. 1504. Tests on a Bristol Bulldog fitted with a Thin 
Townend Ring. By W.G. A. Perrtne. [Price ls. net.) 
No. 1506. Theory of Loss of Lateral Control due to 
Wing Twisting. By H. R. Cox and A. G. Puastey. 
[Price 9d. net.] No. 1510. Turbulence in the Wake 


of a Body. By A. Face. [Price 6d. net.) No. 1511. 
Effect of Turbulence on Drag of Airship Models. By 
H. M. Lyon. [Price ls. 9d. net.] No. 1515. Spinning 
of a Bristol Fighter. By A. V. Srernens. [Price 
le. 3d. net.] No. 1516. Some Possible Advantages 
of a Variable Pitch Airscrew. By W. G. JENNINGS. 
[Price ls. 3d. net.] No. 1518. Present Position of 


Investigation of Airscrew Flutter. By W. J. Duncan 
and A. R. Cotiar. [Price 2s. net.} No. 1523. Abstract. 
Intercrystalline Corrosion of Duralumin. By A. JIDERY 
and others. [Price 3d. net.] No. 1526. Abstract. 
Detonation Spark-Plug Position and Engine Speed. 
By R. O. Kine and H. Moss. [Price 2d. net.] London : 
His Majesty's Stationery Office. 

‘ocational Guidance in Engineering Lines. Elicited and 
edited by the American AssoctaTION Or ENGINEERS, 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLEesBRovGH, Wednesday. 


The Cleveland Iron Trade.—Little alteration in the 
Cleveland pig branch of industry can be reported, 
but the slight changes noticeable are in the right 


direction. Production is small, but is promptly absorbed, 
and as stocks are at a very low ebb, early enlargement 
of output by rekindling an idle blast-furnace or two 
would cause no surprise. The bulk of the restricted 
make is going into local use, chiefly at producers’ own 
consuming works, but sales to users in this district are 
steady,and buyers in Scotland are stated to be readily 
paying current quotations, whilst occasional sales to the 
Continent are reported. To secure overseas trade, how- 
ever, comparatively very low figures have still to be 
accepted. No. 3 g.m.b. is 62s. 6d. for local consumption, 
64s. 6d. for supply to North-East Coast buyers outside 
the Middlesbrough zone, 65s. 3d. for delivery to customers 
in the Glasgow area, and 62s. 3d. for delivery to firms 
at Falkirk. No. 1 grade of Cleveland is at a premium 
of 2s. 6d., and No. 4 foundry and No. 4 forge are at a 
discount of Is. 

Hematite.-The situation as regards the East Coast 
hematite branch of trade is rather peculiar. Limited 
make is equal to current needs, and producers are en- 
cumbered with heavy stocks, but the requirements of the 
near future are expected to be on a scale that will change 
for the better the rather embarrassing statistical position. 
For long, market rates have been at a comparatively 
very low level, and early upward movement is quite 
expected. Continued keen Continental competition in 
foreign markets prevents export prices from stiffening, but 
for home trade values are very strong and advance of 
several shillings would cause no surprise. As yet, home 
and overseas quotations remain identical, on the basis of 
ordinary qualities at 59s. f.o.t. and f.o.b. 

Foreign Ore.—There is very little business in foreign ore. 
Consumers are not obliged to buy, and merchants are 
not anxious to sell on the unremunerative terms obtain- 
able. The nominal price of rubio, of 50 per cent. quality, 

lis. 6d. c.i.f. Tees. 
Blast-Furnace Coke—Sellers of Durham blast-furnace 
coke are taking quite a firm stand. They have not a 
great deal of coke to offer, and have raised prices to the 
equivalent of good medium qualities at 16s. delivered to 
Tees-side works. 


8 


Manufactured Iron and Steel.—Tonnage output in one 
or two departments of semi-finished and finished iron 
and steel is a little larger than of late, but orders for 
most commodities are still much needed. Semi-finished 
steel makers have a lot of work on hand, and report that 
buyers are still in the market. Constructional steel pro- 
ducers are fairly busy and demand for sheets shows im- 
provement, but in other departments plant is not at all 
well employed, and branches engaged on the manufacture 
of material for the shipyards are very short of work. 
Among the principal market quotations are: Common 
iron bars, 9. ; best bars, 101. 5s.; double best bars, 
101. 158.; treble best bars, 111. 5s.; packing (paralle!), 
8l.; packing (tapered), 101. ; steel billets (soft), 51. 7s. 6d.; 


L5a. ; 


steel billets (medium), 6/. 12s. 6d.; steel billets (hard), 
71! 28. 6d iron and steel rivets, I1l. 5s8.; steel 
ship plates, 8/. l5s.; steel angles, 81. 7s. 6d.; steel 


joists, 81. 15s. ; heavy sections of steel rails, 81. 10s. for 
parcels of 500 tons and over, and 9. for smaller lots ; 
fish plates, 121. 10s.; black sheets (No. 24 gauge), 101. 
for delivery to home customers, and 9. f.0.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 
gauge), 121. 10s. for delivery to home customers, and 
lll. f.o.b. for shipment overseas. 


NOTES FROM SOUTH YORKSHIRE. 


| SHEFFIELD, Wednesday. 

Iron and Steel.—The improvement which has developed 
in the steel and engineering trades during the past two 
months is reflected in the holiday set-down, which is 
of shorter duration than for several years. At the 
majority of concerns, work will be resumed to-day 
after a two-days’ break. Only in rare instances will 
plant be inactive for the week. At some works, pressure 
of business has grown to such an extent that overtime 
is being worked. Judging by the state of order books 
at steel-producing works, the month’s output is likely 
to show a welcome expansion on the previous month's 
figures. Some works contemplate gassing more furnaces 
in order to cope with rush orders. Only limited tonnages 
of foreign steel are being dumped in this country, with 
the result that consumers who formerly bought Conti- 
nental material on account of its cheapness are now 
turning to Sheffield for supplies. Rolling mills are 
working at high pressure, while forges, press shops, 
and foundries are similarly placed. hough quietness 
still characterises several sections of the heavy engi- 
neering and machinery trades, the tendency is towards. 
brighter state of affairs. Makers of all kinds of railway 
rolling stock are anxiously awaiting the turn in the tide 
of depression. Hopeful signs, however, are still lacking. 
Foreign requirements are meagre, while British railways 
cannot be induced to place large-scale contracts. 

healthier condition is manifest in the —— of large 
hollow-forged seamless drums for the electricity, oil- 
refining, and related industries. A Sheffield firm has 
just delivered a large boiler drum, one of eighteen on 
order, to the Fulham Power Station, for use in connec- 
tion with the Stirling boilers being erected there. The 
drum is one of the biggest ever made in this country. 
It weighs 52 tons, is nearly 41 ft. long, and has an 
internal diameter of 54 in. More business is passing in 
motor-car steel and related products. Stainless steel, 
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are in active demand. Electrical apparatus is another 
progressive line. Though Sheffield does not construct 
and assemble the actual machinery and equipment, it 
supplies the great bulk of the steel and fittings. Agricul- 
tural plant is in moderate request. Haymaking and 
harvesting equipment is a good medium at the moment, 
but an early decline is predicted. The tool trades 
are working at increased capacity, and makers report a 
steady influx of orders and inquiries on both home and 
overseas account. The light foundries are doing better. 

South Yorkshire Coal Trade.—Owing to the holidays, 
the = amount of business being transacted is very 
small on home account. The overseas position has 
undergone little change. Further improvement is 
predicted in the call for industrial fuel when works resume 
after the holiday setdown. Smalls and slacks do not 
command much attention. Bunkering business is of 
the same dimensions as recently. The house-coal market 
is depressed. Despite attractive offers by merchants 
and collieries, users show no inclination to buy for 
winter-stocking purposes. Stocks at sidings and depots 
are steadily increasing. Foundry and furnace coke are 
moderate, though gas coke is slightly more impressive 
at 19s. 6d. to 24s. f.o.b. at Humber ports. Quotations 
are: Best branch hand-picked, 25s. 6d. to 26s. 6d. ; 
Derbyshire best house, 20s. 6d. to 22s. 6d.; Derbyshire 
best brights, 16s. 6d. to 18s. 6d.; screened nuts, 16s. 6d. 
to 17s. ; Yorkshire hards, 16s. to 17s. ; Derbyshire hards, 
l6s. to 178.; rough slacks, 8s. to 9s.; nutty slacks, 


7s. to 8s. 6d.; smalls, 5s. to 6s. 


NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

Newport's 150,0001. Scheme.—-Steps have been taken 
with a view to Newport Corporation proceeding as soon 
as possible with the completion of the widening of High- 
street, a main business thoroughfare. The proposal is 
that the Corporation shall themselves erect the new 
buildings in accordance with the plans of Messrs. Cyril 
Bates and Colin Jones, which won the 1001I. prize offered 
four years ago. The completion of the widening and the 
new buildings are estimated to cost 150,000. 

Swansea Corporation Brick Contract.—Acting on the 
advice of consulting engineers, Messrs. Preece, Cardew and 
Rider, Swansea Corporation Electricity Committee have 
accepted the tender of 4,1791. submitted by Messrs. 
Graig Brick and Tile Company, of Morriston, for 
1,200,000 bricks required for the new Tir John North 
Electricity Station. The acceptance, however, is quali- 
fied by a proviso that it is subject to an arrangement with 
the G.W.R. Company to modify their condition that the 
bricks must be conveyed by that railway, necessitating 
double handling at the Morriston end. 

Gold Dredging near Barmouth.—Barmouth Council 
has been informed that the Board of Trade has sanc- 
tioned dredging for gold by a London company in the 
Mawddach Estuary. It is believed that mountain streams 
which run into the estuary and pass through gold-bearing 
strata, including those of the noted Glogau mines, have 
been depositing gold in the estuary for untold time. 

Newport's New Reservoir.—Members of Newport 
Corporation, who have paid an official visit to their new 
Talybont Reservoir works, were pleased to find that 
since the first sod was cut about 12 months ago, excep- 
tional progress has been made as the result of the pro- 
longed fine weather. Newport, which is 33 miles away, 
has been taking 250,000 gallons of water daily through 
their pipe line from an intake on the side of the new 
reservoir, and this supply has saved Newport from a 
serious shortage of water this summer. 


Newport to Usk road.—Caerleon Council has been 
alarmed by the plans of the Monmouthshire County 
Council, approved by the Ministry of Transport, for a 
new arterial road from Newport to Usk. This road, 
100 ft. wide, passing through the ancient town of 
Caerlon, would cut off gardens from houses and leave the 
town hall on an island. The council surveyor has been 
instructed to confer with the county surveyor, and, if 
necessary, to call a special meeting. 


Llechryd Bridge.—Cardiganshire County Council has 
decided to end the controversy of many years con- 
cerning the rebuilding of Llechryd bridge over the River 
Teify, by spending about 5,000/. in repairing the bridge 
and yet it. It had been intended to build a new 
bridge. because the existing bridge is subject to flooding, 
but antiquarian interests have strongly opposed any such 
action. It is now proposed to patch the bridge with 
concrete and to raise it to the level of the parapet, and 
to construct a footpath alongside. 


HicH-SpeeD Runnina or AERO ENGINE.—One of the 
features of the performance trials of modern fighting 
aircraft is that in which the machine is allowed to dive 
vertically until its terminal velocity is reached. Under 
these conditions the speed of the engine may exceed 
the normal by some 30 per cent., and thereby increase 
the dynamic loadings and stresses in vital components 
by about 70 per cent. The Bristol Aeroplane Company, 
Limited, Filton House, Bristol, have designed their 
latest fighter type engine, known as the Mercury V-S. 2, 
to meet these conditions, and one of these engines, on 
completion of its official type test, was submitted to sup- 
plementary high-speed tests comprising a run of one 
hour’s duration at 20 per cent. above the normal revolu- 
tions, and one of 10 minutes’ duration at 30 per cent. 
above the normal revolutions. After the test, the engine 
was stripped and according to the official report “ the 
special checks taken before and after test do not reveal 
any appreciable detrimental effect of the high-speed 
running.” 








ENGINEERING. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Review.—In few sections of the North-Western 
iron and steel and allied trades is any marked activity 
anticipated during the next month or so. The demand 
for foundry-iron, as was generally expected, has declined 
materially following the official announcement that prices 
are to remain unchanged, and most users, having covered 
themselves for requirements for some time ahead on 
account of the recent threat of an increase in rates, are 
now well supplied and not likely to be in the market 
again for from two to three months. The outlook in 
steel circles is a shade brighter, and manufacturers are 
receiving orders for small tonnages, but few buyers are 
venturing to enter into commitments for forward 
deliveries. Special steels are in rather better request. 
Prospects in the North-West Coast hematite pig-iron 
trade have improved materially in the last few weeks, 
and a notable expansion of make was reported last week. 
At Millom, where two furnaces are in blast, production 
has been increased, and the lighting of an additional 
furnace at Workington may be expected shortly if current 
demand continues. The outlook in the local steel trade, 
too, is brighter, important contracts being on hand for 
slab steel for Scottish tubemakers, and rails for home 
clients. 


Recent Contracts.—Messrs. A. V. Roe and Company, 
Limited, Newton Heath, Manchester, who have been kept 
moderately busy for a considerable period with orders 
for aeroplanes th for home and overseas customers, 
have strengthened their order book with a contract from 
the Egyptian Government for ten machines. Steelwork, 
including two 45-ft. by 15-ft. girders weighing 15 tons 
each, has been supplied for alterations to the Piccadilly 
Cinema, Manchester, by Messrs. Robinson and Kershaw, 
Manchester ; and Messrs. Edmund Nuttall, Sons and 
Company, Limited, Trafford Park, Manchester, have in 
conjunction with Messrs. John Mowlem and Company, 
Limited, Westminster, been entrusted with the construc- 
tion of a new train-ferry dock at Dover, 415 ft. in length 
and 72 ft. wide. 

The Textile-Machinery Industry.—Shareholders of 
Messrs. Tweedales and Smalley (1920), Limited, textile- 
machinery manufacturers, Castleton, near Rochdale, are 
to meet on August 15 for the purpose of voting upon a 
resolution for the appointment, as additional directors 
of the Company, of Sir Walter Preston, chairman of 
Messrs. Textile Machinery Makers, Limited—the combine 
formed a few years ago—and Mr. A. W. Rippon, of 
Manchester, and Mr. A. H. Lawton, of Lees, Oldham, 
who are also directors of the amalgamation. It is stated 
that the combine has obtained control of the Castleton 
firm, which in the past has remained outside the merged 
interests. 





Tue ELecTRIFICATION OF AGRICULTURE.—In a paper 
on “ Five Years’ Progress in the Electrification of Agri- 
culture round Chester,’ which he read at the conference 
arranged by the British Electrical Development Asso- 
ciation at the Royal Agricultural Show, Derby, on Thurs- 
day, July 6, Mr. 8. E. Britton, city electrical engineer, 
Chester, said that his opinion was that agriculture could 
afford to pay for electricity at a price at which any well- 
established supply authority could afford to supply it. 
The method he had mainly adopted was to offer to equip 
farms electrically for a definite period without obligation 
on the part of the farmer to pay unless the equipment 
produced the results stipulated. No apparatus supplied 
under these conditions had been returned. Reviewing 
the various applications of electricity on the farm, Mr. 
Britton said that its use for lighting enabled about 100 
additional working hours per annum to be obtained from 
eachemployee. Electric lighting was virtually essential to 
the production of grade A milk, and also reduced the loss 
of young lambs and pigs. In milking it meant a saving 
in labour of 30 per cent., while pumping could be carried 
out at a fraction of the cost necessary when manual 
labour was employed. Radiant heating was indispens- 
able for large poultry farms, and where electricity cost 
0-5d. per unit, it showed an economy over coal for 
providing hot water. 

LirHvuANIAN Raitways.—The Lithuanian Minister of 
Communications, in the course of a recent interview upon 
the more important features of his Department's activities, 
gave some information regarding the railways of the 
country. Both broad- and narrow-gauge lines were 
under the control of the Railway Board. The narrow- 
gauge railways showed a yearly loss of approximately 
40,000 lits to 45,000 lits, whereas the broad-gauge lines 
during the past ten years had, on an average, excluding 
extraordinary expenses, yielded about 8,500,000 lits 
net profit. Passenger traffic had begun to decrease since 
1925 at an average rate of 10 per cent. Last year this 
reduction was due to the crisis. In 1931 the Lithuanian 
railways carried 2,647,330 persons, and last year only 
2,023,000. The Railway Board was endeavouring to 
attract passengers, by increasing speeds. Previously 
this was not possible because of sleeper maintenance 
arrears. Last year they had begun such renewals. On 
some sectors speed could now be increased up to 90km. 
an hour, and in two years’ time they would have a normal 
speed of 70 km. an hour. Efforts were being made to 
increase international through passenger traffic; this 
was inproving. Formerly by the international trains 
No. 3 and 4 during twenty-four hours only three or four 
through passengers travelled, but latterly during a 
month there had been about 4,000. These through 
trains were connected with those of other countries, so 
that they could not be altered. Goods transit had 
decreased by 15 per cent. on previous figures. The 

rincipal cause was sea communication competition. In 
1931 and 1932 through transport fell about 38 per cent. 
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NOTES FROM THE NORTH. 


Griascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade since the resumption after the holidays have been 
fairly good and most of the plant at the works is steadily 
employed at the present time. Only « very moderate 
tonnage is going through for the shipyards and the 
export trade is just a shadow of its former self, but 
sheet makers and re-rollers are quite good buyers. 
The black-steel sheet makers are well supplied with 
orders for the heavier gauges, but the bookings for the 
lighter gauges are not quits so good, although an all- 
round improvement is very probable now the Conti 
nental prices are less competitive. For galvanised sheets 
the demand is very poor, and the absence of export 
orders is perhaps the main cause of the dullness. Prices 
are steady and are as follows: Boiler plates, 9. per 
ton; ship plates, 81. 15s. per ton; sections, 8/. 7s. 6d. per 
ton ; black-steel sheets, }-in., 8/. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 12/. 10s. per ton, all 
delivered at Glasgow stations. 

Malleable Iron Trade.—In the West of Scotland 
malleable iron trade, while makers have a little more 
work on hand at the moment, they are far from busy 
and the immediate prospects are not too bright. The 
re-rollers of steel bars have lately experienced a slight 
improvement in demand and are very hopeful for the 
future. Prices are unchanged and are as follow : Crown 
bars, 9l. 15s. per ton for home delivery, and 9! 5s. per 
ton for export ; and re-rolled steel bars, 7/. 5s. per ton 
for home delivery, and 61. 15s, per ton for export. 

Scottish Pig-lron Trade.—There has been little change 
in the state of the Scottish pig-iron trade over the week, 
and demands have not been heavy. Stocks on hand 
in most cases are ample to meet current requirements, 
but for special reasons several furnaces which were 
recently damped down have again been put into blast 
so that the number now in operation has been increased 
to seven. The following are the current market quota 
tions: Hematite, 66%. per ton, delivered at the 
works ; foundry iron, No. 1, 67s. 6¢. per ton, and No. 3, 
65s. per ton, both on trucks at makers’ yards. 


steel 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, August 5, amounted to 300 tons. Of 
that total, 30 tons were shipped overseas and 270 tons 
coastwise. During the corresponding week of last year 
the figures were 90 tons overseas and 20 tons coast wise, 
making a total shipment of 110 tons. 


RoyaAL METEOROLOGICAL Society. At «a meet 
ing of the Royal Meteorological Society held in 
London recently, the President, Professor 8. Chapman, 
F.R.S., announced that the council had decided to 
recommend to a special general meeting of fellows the 
adoption of revised bye-laws, whereby the annual sub 
scription would become two guineas as from January 1, 
1934, instead of three guineas as at present. The presi- 
dent explained that this action had become possible 
through the introduction of a number of economies, 
which it was considered did not impair th» efficient 
working of the Society. It was hoped that as a result there 
would be an increasing number of new fellows. 
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ENGINEERS’ GERMAN CrReLE,-An_ excursion 
Southampton on Saturday, September 2, has 

arranged for members of the Engineers’ German Circle 
and their ladies and friends. A visit will be paid to 
the new dock works of the Southern Railway Company 
and the large graving dock opened recently by H.M. 
The King will be inspected. The party will leave 
Waterloo at 1.30 p.m., and will lunch on the train, 
arriving at Southampton West Station at 3.19 p.m. 
The visitors will return at 5.49, arriving back at 
Waterloo at 7.59 p.m. The overall cost of the excursion 
will be 15s. per member. Further particulars regarding 
the visit may be obtained from the secretary, Mr. H. P. 
Spratt, Science Museum, London, S8.W.7, to whom 
applications for tickets, &c., should be returned not 
later than August 26. 


Viscostty-TeEMPERATURE CHART FOR O1Ls.--A chart 
which would appear to be of great service in laboratories 
engaged in testing oils, tars, &c., has recently been de 
signed by Mr. C. I. Kelly, M.Se., F.I.C., M.Inst.P.T., 
and is being supplied by Messrs. Baird and Tatlock 
(London), Limited, 14-17, Cross-street, Hatton-garden, 
London, E.C.1. The chart consists of a uniform scale of 
temperature and a logarithmic scale of viscosity. The 
temperature scale is given in both Centigrade and Fahren- 
heit degrees, the range on the latter being from — 40 deg. 
to 350 deg. The viscosity scale ranges from 31 to 
100,000,000 Redwood No. 1 seconds, but other units, 
including Kinematic Viscosity Centistokes, Saybolt 
Furol Seconds, Saybolt Universal Seconds and Engler 
Degrees, are also given. Viscosity-temperature curves 
of oils drawn on the chart are straight lines, provided 
that the viscosities are determined at substantially 
normal pressures and at temperatures at which the oils 
are stable homogeneous liquids. Hence if the viscosities 
of an oil at two or more temperatures are known, the 
viscosities at any other temperature may be determined 
graphically. The chart can also be used for the inter- 
conversion of commercial viscometer units, and for the 
conversion of the “‘ times of outflow "’ of an oil, as deter- 
mined at given temperatures with a given viscometer, 
into the “ times of outflow’’ which the same oil would 
have at different temperatures with other viscometers. 
One other application of the chart which may be men 
tioned is the estimation of the approximate viscosity of 
oil mixtures, 
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ANALYSIS OF STREET 
CONGESTION. 


WHEN an attempt is made to pour a quart into 
a pint pot the result is easily predictable. Disaster 
can only be prevented either by increasing the size of 
the utensil, by reducing the amount of liquid, or 
by a combination of the two processes. This homely 
simile may not inaptly be applied to the streets of 
our large towns, especially those of London, where 
an increasing number of vehicles of all kinds has 
brought about an ever-growing congestion, with a 
consequent loss of time and money to every class 
of the community. The immediate result of this 
congestion is that the free flow of traffic is checked. 
But no less important is the increased risk to life 
and limb, which is the direct outcome of the im- 
patience and carelessness exhibited both by driver 
and pedestrian as the result of this delay. On the 
other hand, congestion, which in its essence means 
anything that tends to prevent the free flow of traffic, 
is accelerated by such failures to consider the 
rights of the community as unco-ordinated parking 
(using that term to denote vehicles standing at close 
intervals in the streets), as slow-moving units 
insisting on travelling on the crown of the road, as 
crawling taxi-cabs, as “cutting-in’’ and “ jay- 
walking,” and as weaknesses in the control systems, 
whether manual or automatic, which are now em- 
ployed. It will, therefore, be obvious that the 
discovery of a solution for congestion is not without 
its difficulties ; and no surprise will be caused by the 
pessimism, almost amounting to despair, which 
has been expressed by those responsible for the 
task. 

This pessimism is the more justifiable since the 
attempts that have been made to improve matters 


AN 


have not produced results which can be described 
as noticeably beneficial. The restriction of unload- 
ing and loading times by standing vehicles, the 
adoption of ‘“‘roundabout” and “one-way” 
working, the removal of tramway standards, tele- 
phone kiosks and other permanent obstructions, and 
the constant insistence on “ safety-first,”’ all of 
which have been put into practice more or less 
generally, cannot be said even by their most en- 
thusiastic advocates to have greatly reduced either 
congestion, or the toll of life and limb which is paid 
by those who use our streets. In some cases, in fact, 
the effect has been the opposite of what was intended 
and experimental solutions have had to be aban- 
doned because they made matters worse rather than 
better. 

The reason may well be that these attempts have 
been too empirical. In other words, the scientific 
method has not been applied, and, instead of analys- 
ing the various factors which affect the situation and 
especially their interaction one on another, there 
has been a certain amount of jumping to conclusions. 
We are confirmed in this view by a study of a book 
on Street Traffic Flow,* in which the author, Mr. 
Henry Watson, performs such an analysis with the 
object of discovering how the different types of 
vehicles and street conditions affect the move- 
ment and speed of traffic generally. From this it is 
a natural step to consider how the flow may be 
expedited and how the number of accidents can be 
decreased, two factors which, after all, go to the 
root of the matter. Mr. Watson has carried out his 
task with an attention to elementary detail which 


2| seems to indicate that he is of opinion that certain 


facts, which we should have supposed were common 
knowledge, are not so widely appreciated as they 
ought to be. In the course of his arguments, more- 
over, he exposes certain widely held theories and 
more than one fallacy, though, perhaps wisely, he 
is content to indicate tendencies rather than to 
propose a universal solution. 

One thing that stands out clearly from this study 
is the interaction of the various factors involved. 
It is the lack of realisation of this interaction 
which may largely explain the failure of the attempts 
that have been made to reach a solution. Those 
who hold that the way out of the difficulty is to 
increase the width of the streets are countered by 
the argument that the traffic capacity of a street is 
rarely a factor which limits the flow along it, 
though it may reduce the speed of that flow. Again, 
though that speed may be increased by widening or 
by the removal of obstructions, the effect may only 
be small, a conclusion which will be hailed with relief 
by those who fear that a colossal expenditure on 
widening is the only remedy for the present position. 
Of course, this is an argument which must not be 
pushed too far, as in every town there are obviously 
streets whose width is inadequate for the traffic 
they are called upon to carry, and whose position 
is such that that re-routing, on which Mr. Watson 
lays a great deal of stress, cannot be carried out 
without difficulty. He is, however, probably right 
in his contention that widening by itself is not a 
solution, and that improvement in the present 
position can more satisfactorily be obtained by 
making better use of our present streets. Better 
use postulates in its turn improved methods of 
control, so that the delay which occurs, especially 
at crossings, shall be reduced to the lowest possible 
figure. In fact, his view is that it is by paying 
attention to what occurs at crossings and by 
introducing the proper remedies that success will 
most likely be obtained. 

In this connection there will be general agreement 
with Mr. Watson’s opinion that the time-cycles, 
which are enforced with the object of controlling the 
flow of traffic over crossings, are at present too long. 
This is particularly the case when that control is 
manual, as for some obscure psychological reason the 
straggling motor or horse vehicle, not to speak of the 
pedestrian, often receives an amount of sympathy 
which is detrimental to other and more important 
traffic. For instance, by reducing the time-cycles 
from 102 seconds to 52 seconds, the average delay 
can be cut down from 23 seconds to 18 seconds, 
though this may mean that fewer vehicles get 


* Street Trafic Flow. By Henry Watson. 
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through without any check at all. Delay can also 
be decreased by marshalling cycles and relegating 
slow-moving vehicles to the near side; and by 
working out suitable procedure for right and left- 
hand turning out of and into the main streams. 
In the latter connection, Mr. Watson, though 
perhaps a little uneasily, supports the practice of 
allowing left-turning vehicles to proceed while the 
‘* stop ”’ signal is blocking the principal route. From 
the point of view of maintaining the flow this has 
much to recommend it, but it has the disadvantage 
of very greatly adding to the difficulty and danger 
of the pedestrian. We therefore feel strongly that 
there should be an interval when all the crossing 
streams of vehicles are stopped to allow pedestrians 
to proceed, and that, as some compensation, the 
latter should be checked at least at busy crossings 
when vehicles are passing. In other words, that it 
should be equally an offence for a pedestrian as for 
a vehicle to pass a stop signal. This would mean the 
introduction of signals for pedestrians. But this 
has already been done at Ludgate Circus, and is 
advantageous rather than the reverse. Experience 
seems to indicate that in any event it will soon be 
more widely adopted. 

In fact, it appears that more discipline is required 
with the proviso that that discipline must be applied 
judiciously to all classes of street user. The 
cruising taxi-cab and the slow-moving commercial 
vehicle, which hold the crown of the road to the 
detriment of faster traffic; the omnibus, which 
turns suddenly out of line at a stopping place, in 
an attempt to gain an advantage over the rest of 
the queue ; the tram, which jams on its brakes irrespec- 
tive of what is following; the tradesman, who parks 
his van so as to cause a maximum of inconvenience; 
the private motorist, who the average 
speed imposed by the general conditions; and the 
pedestrian, who does not look where he is going, are 
all in varying degrees the cause of congestion and 
accident, and their lapses from virtue must all 
receive the appropriate treatment in working out 
an ordered traffic scheme. 


exceeds 


Such a procedure, though it would mark a great 
step forward, would not, however, be sufficient by 
itself to produce a solution. Among the other 
problems that have to be considered in a great 
many places is how the obstruction caused by 
trams may best be alleviated. The tram, as 
Mr. Watson somewhat surprisingly in these days 
contends, is worthy of support, in that it provides 
cheap and comfortable travel for a large number 
of passengers. On the other hand, it is undoubtedly 
a cause of obstruction, both directly and owing to 
the fact that its passengers have to pass across the 
stream when boarding or alighting. The latter 
disadvantage might be mitigated and the tram 
put on the same footing as the motor omnibus, by 
bringing it into the curb, and thus freeing the crown 
of the road for the faster-moving traffic. To do 
this would also eliminate the danger, which now 
arises when other traffic attempts to pass a stationary 
tram on the near side. In many towns this is 
forbidden, and we consider that the embargo might 
be made universal, even if the tram is left in the 
middle of the road and loading refuges are provided 
for the use of passengers. Such refuges natur- 
ally cannot be constructed in streets of less than a 
certain width, as they would tend rather to increase 
than to decrease congestion, but they certainly form 
a solution which deserves examination as part of a 
general analysis of the problem of street lay-out. 
This is a question with which Mr. Watson deals in 
detail, and extends his examination not only to 
a consideration of how streets should be designed 
to carry the maximum amount of traffic without 
delay, but how that traffic can be carried with 
safety by employing anti-skid surfaces, correcting 
cambers, installing better illumination, and con- 
structing subways. In this connection it must not 
be forgotten that the design of the vehicle used 
and its maintenance in the proper working condi- 
tions are points to which more attention should be 
paid. When it is stated that in 1930 it was neces- 
sary to record 16,000 convictions for using ineffective 
brakes, one way by which congestion can be relieved 
and risk reduced is at once indicated; while 
another is shown by the fact that in the same year, 
19,000 persons were found guilty of reckless driving. 
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There appears to be no doubt that, to some extent, 
the magnitude of these figures is a direct reflection 
of the leniency with which such offences are punished, 
and we are glad to think that a change in this respect 
is taking place. Again, there are good arguments 
in favour of the contention that the wholesale 
removal of the speed limit has been a mistake, and 
that its reimposition in certain danger zones might 
well be considered with benefit both to the pedestrian 
and careful driver. If, however, it is reimposed, 
it must be rigidly enforced and not allowed to become 
a dead letter as was formerly the case. 

Mr. Watson’s book appears at an opportune 
moment, in that the recent passing of the London 
Passenger Transport Act will render practicable 
measures of co-ordination which have, up till now, 
been impossible. In one way, then, the problem is 
simplified, and those whose duty it will be to tackle 
it will find their work further facilitated by the 
data he gives and the expedients he enunciates. 
Perhaps wisely, he proposes no “exquisite ”’ 
solution, his opinion, we apprehend, being that 
what is required is less drastic action than close 
attention to detail. If that be so, as we hope it may be, 
for any other method of approach would, we feel, 
be disastrous, it is rather a pity that he allows 
himself the luxury of a peroration which tends to 
throw what has gone before out of focus. It may 
be that in future the central areas of great cities 
will be closed to private vehicles of limited utility, 
and that traffic signs and signals will be operated 
from central points by apparatus controlled by 
television and autogyros, but that time is not yet. 
The motto must, in fact, be: Festina lente. One 
reform could, however, be made immediately. 
Traffic control should cease to be the sport of the 
non-technical as it has been for too long, and should 
be left to those whose training has provided them 
with the necessary knowledge. Lack of this 
precaution is responsible for a good deal of the 
present trouble. 


ELECTRICAL ACCIDENTS IN 
FACTORIES. 
Accorpinc to the returns of the Electricity 
Commissioners for 1932, 13,652,292,324 kWh were 
generated in the public power stations in this 


country, and it may be deduced that about 
10,000,000,000 kWh were sold. The Board of Trade 
Journal for December, 1932, tells us that about 


60 per cent. of the motive power required in 
factories is now electrical, but this figure takes no 
account of firms employing 10 persons or less, 
nor of lighting, nor of the many other special uses 
of electricity. Moreover, the statistics for public 
stations naturally do not include the large amount 
of private generating plant which installed, 
though this is often of a size comparable with 
many stations that do appear in the returns. It 
is, however, obvious from the information available 
that the use of electricity for all purposes is rapidly 
increasing, and it is satisfactory to learn that this 
increase is not being accompanied by any greater 
risk to human life. This result may be ascribed 
partly to the designers of electrical equipment who 
place “ safety first’ high up on the list of condi- 
tions which must be fulfilled by their plant, and 
partly to H.M. Electrical Inspectors of Factories, 
who, by their watchfulness and advice, do much 
to direct progress along the right lines. 

These statements may be emphasised by reference 
to the Report on Electrical Accidents, 1932, which 
has now been issued by the Stationery Office.* 
From this, it appears that during the year under 
review there were 19 fatal and 294 non-fatal 
electrical accidents. This total of 313, notwith- 
standing the increased output to which we have 
referred, compares favourably with the five-year 
average of 380 for the period 1927-1931, and 
with the figure of 371 for the period 1922-1926. 
It is, in fact, the lowest figure since 1922. In 
addition, there were 51 non-reportable accidents, of 
which 12 were fatal, and 39 fatalities on other than 
factory premises, 14 of which were of a domestic 
character. The total was, therefore, 70, as against 
66 in 1931. Analysis shows, as might be expected, 


is 


* Electrical Accidents, 1932. London: H.M. Stationery 
Office. [Price 4d. net.] 
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that switchgear is responsible for the majority, 
actually 97, of the accidents, and that nine of these 
were fatal. These seem to be partly due to the in- 
creasing difficulty of shutting down this equipment 
for cleaning, or while extensions are being made. 
Forty accidents were due to faulty insulation on 
cables and flexibles. In the case of the latter form 
of connection, defects often arise from the use 
of unsuitable material. Portable apparatus caused 
three fatal accidents, and in this connection emphasis 
is rightly laid on the need for efficient earthing. 

The investigations undertaken as the result of 
these accidents, and of other failures which were 
reported, disclose the disturbing feature that neither 
the maximum short-circuit input, nor the makers’ 
ratings, were known to those responsible for the 
operation of the equipment. It is hinted, moreover, 
that a good deal of the switchgear now in existence 
ought to be replaced, and where that is impossible, 
owing to financial conditions, attention might be 
paid to the alternative of high rupturing capacity 
fuse gear. It is also suggested that in the case of 
bulk supply to large consumers, the capacity of 
the transformers might be limited to the load 
demand. In this connection, attention is called to 
the efforts which are being made by several firms to 
place switchgear and current-transformer ratings 
on a sounder basis. Those who maintain that oil 
in electrical equipment is a danger will be interested 
in the statement that measures to prevent the 
spreading of any fires which may arise from this 
cause are now being adopted. These include the 
provision of a graded granite-filled sumpage, and the 
use of carbon dioxide. 

Four fatalities occurred on outdoor switchgear, 
in spite of warning having been given before the 
work was commenced. These raise the doubt 
whether the mere spacing of switching sections is 
of itself sufficient, and in this connection it is in- 
teresting that some of the more recent 33-kV and 
66-kV equipment have demonstrated that the erec- 
tion of screens at selected points between sections 
is not so impracticable as was supposed. In many 
cases, however, shutting down with all its incon- 
veniences is the only safe method. Two accidents 
occurred on pole equipments, and it is often asked 
whether these come under the Factory and Work- 
shop Act. The answer is that they do if they are 
“* premises,” but whether they are premises or not 
is a matter which only the Courts can decide. 
This uncertainty has not, however, prevented the 
inspectors being asked to advise on this equipment, 
and it is stated that the most usual feature in this 
design which would fail to satisfy the regulations 
is the assembly of an isolating switch with a fuse as 
one unit, without the intervention of a screen. 
There are, however, several designs which over- 
come this drawback. 

Attention is called to the re-equipment of textile 
mills with the electric drive, and to the need for 
proper advice being obtained on such installations. 
The electrification of quarries and brickworks is 
also increasing, and the same is true of luminous 
tubes which, in spite of the high operating voltages, 
have given rise to no accidents. Considerable 
activity in the use of electric welding is noted, a 
development which has not been unaccompanied 
by eye trouble. The desirability of only using low 
voltages for lighting and driving portable tools on 
building work is stressed, and attention is called 
to the necessity of maintaining portable electrical 
apparatus and its connections in good condition. 
when these are used in garages and other similar 
places. 


NOTES. 


FLOOR SURFACES. 





PREVENTION OF DuSTING 

UNDER a somewhat unfortunate title,* the Institu- 
tion of Structural Engineers have issued a report 
on the construction of concrete floors which shall be 
reasonably dust-free. Hard and dense surfaces are 
advantageous in this regard, but they must not be 
slippery. The report states that the aggregate 
should be both tough and hard, such as some 
granites and other stones, and also some types of 


* Report on Prevention of Dusting of Concrete Floors. 
The Institution of Structural Engineers. London. [Price 


6d.] 
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clean pit and river ballasts. It is essential that 
whatever aggregate is used, it should be clean, and 
washing may be necessary. All aggregates should, 
the report states, be graded into (1) small-medium 
aggregate, ranging in size between that passed by a 
j-in. sieve and retained by a ¥-in. sieve, (2) fine 
aggregate, passing a ¥-in. sieve and retained on a 
No. 72 sieve. The concrete may then be made 
up of 1 cwt. of cement, 1f cub. ft. of the fine 
aggregate, and 3}? cub. ft. of the small medium. 
In mixing these, about five gallons of clean 
water should be used, but the best proportion 
varies somewhat with the nature of the aggregate. 
Skill is required in the laying, and water must not 
be allowed to lie on the surface whilst the concrete 
is setting. Once it is set the concrete should, it is 
advised, be kept wet as long as possible, five days 
being a minimum. 


ADVERTISING AND THE TECHNICAL JOURNAL. 


One of the avowed objects of the Advertising 
Convention, which was recently at Olympia, London, 
was to prove to the public that advertising is 
just as much an integral need of a commercial 
organisation as accountancy, manufacturing, pro- 
duction or transportation. That there are businesses 
which flourish and expand without apparently 
requiring its aid and that some of its manifestations 
are calculated rather to defeat than to promote the 
end in view do not alter the general truth of this 
statement, which applies equally, if not in similar 
degree, whether it is a patent medicine or a turbo- 
alternator of which the characteristics are being set 
forth. Advertising is, in fact, one of the methods 
whereby production and consumption can be cor- 
related, and as that correlation is as important in 
the engineering as in other industries, it is necessary 
for the technical Press to afford an opportunity to 
manufacturers of making their wares known. As 
stated on the occasion by Dr. E. L. Burgin, Parlia- 
mentary Secretary to the Board of Trade, no greater 
service can be effected by technical journals than 
by advising their readers that the demand in the 
tield which it covers lies along certain lines or that 
production within certain limits is a possibility. 
In performing such a task the technical journal does 
not require the meretricious aid of the large headline 
or extravagant article, and since its main object is 
the exchange of information between experts in all 
parts of the world, it can present its views truth- 
fully and undefiled by party spirit. At the pre- 
sent time it must be admitted the task is not an 
easy one, one reason being, as Mr. Holbrook Jackson 
pointed out on the occasion referred to, that 
economy has been pushed probably beyond its 
justifiable limits with the result that the producer, 
the consumer and their interconnecting link, the 
journal, have all suffered. To provide reliable 
information about the trend of industry, whether on 
the technical or on the commercial side, requires 
that certain resources should be available, and as 
such information is, as is generally admitted, ulti- 
mately for the benefit of the industry the particular 
journal serves, wisdom suggests that industry should 
not to be too niggardly in its support. It may be 
added that the support required, as Mr. Alderson 
Smith very truly said, is not always financial. 


Business TRAINING, 


An interesting new development is announced 
by Mr. Jules Menker, head of the Business Adminis- 
tration Department of the London School of Econo- 
mics and Political Science. This department was 
established in 1930, and since then about a score of 
students have attended the special business course 
provided, whilst a similar number have received a 
preliminary training. A main difficulty however, 
has been to attract students of the right type and 
quality. In the Army and Navy, able officers 
desirous of specialising in certain professional 
studies may be “seconded ” from their regiments 
or ships, and it was hoped that business firms would 
adopt a similar policy. This, however, is found to be 
seldom practicable. A good junior, who has 
already proved his worth, cannot well be spared for 
the nine months covered by the academic year. 
As an alternative, a number of leading firms have 
now undertaken to find positions at reasonable 
salaries for a certain number of men who are leaving 


the university after taking a good degree if they 
will now take, at their own expense, a year’s course in 
the Department of Business Training, full particulars 
of which can be obtained on application to the head 
of the department at 11, St. Clement’s Inn-passage, 
London, W.C.2. 


NATIONAL PHYSICAL 
LABORATORY. 
(Continued from page 123.) 

High-Speed Induced Wind Tunnel. Air Injectors. 
—In addition to work on wind pressure, the Engi- 
neering Department has been carrying out another 
aerodynamical investigation on behalf of the Aero- 
nautical Research Committee, leading to the design 
of a wind tunnel with working speeds up to the 
speed of sound in air, to be maintained by the 
inductive action of the discharge from the com- 
pressed-air tunnel of the Aerodynamics Department. 
Various stages in the development of a satisfactory 
design, which is now under consideration by the 
Aeronautical Research Committee,* are illustrated 
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by Fig. 9{. The apparatus comprises an annular 
high-pressure chamber, connected to the source of 
air supply, from which air is discharged through an 
annular gap along the boundary of a diverging tail 
pipe, thus inducing a flow from the external air 
through the working section which is situated up- 
stream of the nozzle gap and is surrounded by the 
annular pressure chamber. The original working 
section, a l-in. parallel length at the throat of what 
is, effectively, a Venturi tube, gave a velocity distri- 
bution which was extremely uniform radially, but 
too irregular axially. By successive modifications 
to the inlet flare and by giving the brass extension 
of the working section (shown dotted in Fig. 9) a 
divergence of 0-5 per cent., the axial velocity can 
now be maintained uniform over a length of 1-75 
diameters at speeds ranging up to 980 ft. per second. 
It is found that, for rates of divergence greater than 
1 in 200, the air flow becomes unstable as the nozzle 
pressure is raised above 70 lb. per square inch abs., 
and that, finally, the velocity attains a value exceed- 
ing the speed of sound, depending not on the nozzle 
pressure, but on the rate of divergence of the tunnel. 
The addition of a central, conical nozzle placed down- 
stream of the working section does not increase the 
maximum attainable speed, and although it leads to 
increased inductive power, the value of the latter 
is offset by a greater consumption of high-pressure 
air when the annular and conical nozzle are in use 
simultaneously. The use of the alternative annular 
nozzle, shown in Fig. 10, which has its opening flush 
with the wall of the working section, improves the 
steadiness of the air flow. With the original 
arrangement this modification resulted in a small 
reduction of the maximum velocity, but by increas- 
ing the length of the divergent outlet, the previous 
maximum velocity has been regained. 

In a subject closely associated with the high-speed 
wind tunnel, an investigation is in progress into the 
principle of the air injector which should eventually 





rts and Memoranda of the Aeronautical Re- 
search Committee, No. 1468. 

+ The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 





illustrations from the Report included in this review. 


find applications in such industrial processes as the 
conveyance of cement, sand, and solids suspended in 
fluids generally. The experiments are being directed 
to ascertain the effects of the relative sizes and posi- 
tions of the nozzle and delivery pipe, of the pressure 
in the delivery pipe in relation to nozzle pressure, 
and of flared intakes and conical diffusers, respec- 
tively, at the inlet and outlet of the delivery pipe. 
Optical examination, by the aid of smoke, of the 
airflow in the neighbourhood of the jet has revealed 
that little mixing of the high-speed and induced air 
takes place for a considerable distance from the 
nozzle exit ; whence it is concluded the addition of 
any flare or petticoat to the entrance of the discharge 
pipe merely impedes the access of entrained air and 
lowers the efficiency of the injector. It is intended, 
as incidental to this research, to examine the per- 
formance of a high-speed jet used as an extractor 
at the downstream end of a parallel suction pipe. 

Miscellaneous.—The work of the Engineering 
Department includes a large number of special 
investigations and tests, two or three of which are of 
sufficient interest to be mentioned in concluding this 
section. Among them is a redetermination of the 
heat of formation of nitrous oxide which has now 
been completed by means of a bomb calorimeter of 
the so-called “adiabatic” type specially designed to 
incorporate novel features in the method of stirring 
the calorimetric fluid, regulating the temperature of 
the outer jacket, and removing the body of the inlet 
valve without releasing the contents of the bomb. 
The value obtained for the heat of formation, at 
constant volume, of 1 mole of nitrous oxide at a 
constant pressure of 1 atmosphere and a temperature 
of 20 deg. C., was — 19-74 + 0-07 kg. cal. (15 deg. C), 
or — 82,600 290 international joules. Using a 
flame method, the Physics Department of the 
Laboratory has obtained a value of — 19-5 kg. cal. 
per mole, which is in strikingly close agreement. 

Under the supervision of the Metallurgy Research 
Board the possibility of accepting the permanent 
deflections obtained in a beam test as a measure of 
the ductility of cast light alloys is being explored as 
an alternative to the very small elongations which 
occur in tensile tests. Appropriate apparatus, cap- 
able of measuring deflections to + 0-0005 in., has 
been constructed, with which a range of 1 in. diameter 
bars are being tested both by central point loading, 
and under uniform bending moment by the four- 
point loading method. The results are being com- 
pared with those of tensile elongations of the same 
alloys, using specimens of 0-25 sq. in. cross-sectional 
area, and 2-in. gauge lengths. 

On behalf of the Home Office, systematic tests 
have been made on several batches of the recently- 
developed light cylinders intended for use as con- 
tainers of highly-compressed gas for vehicle pro- 
pulsion. Arrangements are being made to test such 
cylinders to destruction to acquire information on 
the possibilities of fracture by “ fragmentation.” 

A final conclusion respecting the merits of crude 
lanoline as a basis for rust preventers for bright steel 
machinery has been reached during the past year, 
on the termination of a five-years’ trial of a number 
of protected nuts and bolts. Half of the test-pieces 
were stored in an atmosphere containing ammonium 
nitrate, which has been found to attack painted or 
unpainted steelwork with great rapidity. For a 
detailed account of the results, reference may be 
made to our issue of December 23 last.* 


METALLURGY DEPARTMENT. 


Experimental Apparatus and Methods.—A rather 
striking feature common to almost all the varied 
metallurgical researches now in progress is the 
continuous development and improvement of experi- 
mental methods for the determination of physical 
properties. The production of cooling curves, for 
example, involving accurate temperature measure- 
ment by means of thermocouples, has been decidedly, 
though indirectly, facilitated by the construction of 
a large platinum-wound furnace, whereby the 
platinum, platinum-rhodium thermo junctions em- 
ployed for temperatures between 600 and 1,600 
deg. C. can be calibrated by comparison with an 
optical pyrometer. In the latter instrument, again, 
an improvement has been achieved by fitting it 
with tungsten-filament lamps provided with optically 
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flat windows. Some of these lamps are being made 
with exceptionally thin filaments so that a greater 
final magnification will be given in the eye-piece, 
thus permitting a smaller source to be used for 
comparison without greatly affecting the accuracy 
of the pyrometer. Increasing use is now being 
made of tungsten-molybdenum thermocouples, 
which can be used with success in hydrogen atmos- 
pheres as well as for temperatures higher than those 
practicable with platinum-alloy couples. The 
X-ray method of investigation is in constant use 
for the determination of the structure of metals and 
alloys, and of the changes which they undergo 
during thermal and mechanical treatment. Fresh 
applications are frequently attempted, among which 
may be mentioned a study of the binary amalgams 
of mercury and silver. It is confidently hoped that 
X-ray examination will prove equally successful in 
a proposed investigation of the more complex 
ternary system incorporating mercury, silver and 
tin. Alloys at the tin end of the tin-mercury system 
have been similarly studied, as well as certain alloys 
of silver and beryllium, and of magnesium and 
nickel, In conjunction with a thermal and micro- 
scopical examination, X-ray work is at present in 
progress on the constitutional diagram of the iron- 
manganese system. Other applications of X-rays 
include examinations of nitrided steels, of insoluble 
residues obtained from impure copper (such as 
nickel oxide and complex compounds of bismuth 
and antimony), oxide films on tin, and iron corrosion 
products, The metallurgical X-ray equipment has 
recently been increased by the addition of an 
apparatus for applying the method of electron 
diffraction to metal surfaces. This is equivalent to 
using rays of much shorter wave-length than that 
of X-rays, and has the advantage that, as the 
penetrating power of the ray is very small, it is 
study the structure of surface films 
Concur- 


possible to 
independently of the underlying metal. 
rently with these developments, investigations are 
being conducted into quantitative spectrographic 
methods for the examination of pure metals and 
alloys. An instance of the successful use of the 
quartz spectrograph has occurred in the characteri- 
sation of the minute deposit produced by abrasion 
of a sapphire jewel bearing. 

The general subject of metallurgical analysis in 
cases where only minute quantities are available for 
examination is at present undergoing careful con- 
sideration at the Laboratory. Methods of identifying 
the elements in a complex substance by conducting 
reactions on the stage of a microscope, whilst in 
common use by bio-chemists, are less familiar in 
inorganic analysis. They offer, however, a great 
saving of time and material, and an effort is being 
made to apply them to the metallurgical analysis 
of such substances as corrosion products or subli- 
mates obtained from melting in vacuo. On the 
qualitative side of this microchemical metallurgy, 
some progress has already been achieved as regards 
ascertaining the characteristic forms of crysta!s and 
the technique of spot testing. The work is accord- 
ingly being extended to the quantitative analysis of 
alloys, and apparatus has been constructed for the 
estimation of metals in mixtures. 

In the more orthodox sphere of chemico-metallur- 
gical analysis, the determination of small percentages 
of tungsten and titanium in high-chromium, high- 
nickel, rust-resisting steels is being carefully studied. 
For the estimation of sulphur in steel by the com- 
bustion method, a modified form of absorption 
vessel has led to improved results by a diminution 


of the amount of iron oxide fume during the 
combustion of a specimen. 
Closely associated with the improvement of 


experimental metallurgy is the study of refractory 
materials and the manufacture of special apparatus 
which cannot be readily obtained commercially. 
Reference may be made, in particular, to refractories 


of an impervious nature, and to refractory apparatus 


of precise dimensions. In view of the importance of 
such developments to metallurgical research and of 
their potential value in industrial processes, efforts 
are being made to secure the interest of commercial 
manufacturers, and one or two firms are at present 
in consultation with the Laboratory on this question. 
In the meantime experiments on a laboratory scale 
are in progress on the production of ceramic tubes 
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suitable for vacuum containers at and above 
1,600 deg. C. Impervious vessels of alumina have 
already been achieved, in the smaller sizes, by 
surface fusion. Alternatively, alumina articles of 
very low porosity have been produced by firing the 
material at a temperature approaching its melting 
point. By more prolonged heat treatment, a lower 
firing temperature may be utilised, and as the result 
of recrystallisation of the alumina, a very strong 
translucent body is obtained. It is hoped by this 
method eventually to produce completely imper- 
vious, pure alumina tubes. 

Gases in Metals. Pure Iron.—An example of the 
need for special refractories occurs in a newly 
started research into the solubilities of gases, 
especially hydrogen and nitrogen, in pure iron, 
Some preliminary experiments with hydrogen have 
been carried out by a method in which some 100 
grammes of iron were freed of occluded gases by 
being melted in vacuo in a pure alumina crucible. 
After being maintained for about 3 hours under a 
pressure of 0-001 mm. of mercury, the molten iron 
was exposed to hydrogen and the absorption of the 
gas measured by a graduated burette. Absorption 
of hydrogen continued for periods up to 3 hours 
without equilibrium being attained. After solidi- 
fication in a high vacuum, the iron was found to 
contain a fairly high percentage of oxygen, and a 
search for the source of this contamination revealed 
that appreciable amounts of water vapour were 
evolved from the alumina crucible at 1,500 deg. C. 
in the presence of hydrogen. This water vapour 
was very tenaciously held by the alumina crucibles, 
the latter, made by slip-casting, being definitely 
porous although fairly dense. Here, then, is a case 
where the provision of a non-porous crucible is of 
definite and immediate importance. It is hoped 
that, by the aid of the impervious material recently 
developed, the difficulty of oxygen contamination 
in iron melted under high vacuum will be overcome. 

The iron utilised in the foregoing experiment is 
the outcome of long-continued researches directed 
towards the preparation of metals in an extremely 
high state of purity. This work arose initially as a 
preliminary to a systematic investigation into the 
alloys of iron, but the success which has attended 
persistent effort has invested the pure iron, now 
readily producible, with a considerable intrinsic 
value. Quite recently a quantity of very pure iron 
has been successfully rolled into rods and supplied 
to a commercial firm for use as standard electrodes 
for spectrographic analysis. By the aid of refined 
methods of measurement, traces of nickel, cobalt 
and chromium have been detected in this material, 
derived from the iron anodes used in electrolysis. 
In the endeavour to achieve a still higher degree 
of purity, a mode of production has been employed 
in which purified ferrous chloride is decomposed by 
steam and the resulting oxide reduced by hydrogen 
and sintered. When the metal so derived is fused 
in hydrogen, and again in vacuo, a very satisfactory 
product is obtained. Experiments have also been 
made with iron prepared commercially by the 
decomposition of iron carbonyl. The metal so 
obtained contains small quantities of carbon and 
oxyges, which are eliminated together on melting 
under reduced pressure. The iron is of high purity 
in other respects. 

By the aid of such extremely pure materials as 
have been referred to above, it has been possible 
materially to advance the important alloys of 
iron research, and during the year the liquidus and 
solidus curves of the iron-manganese system have 
been completely determined. Study of these 
alloys presents special experimental difficulty on 
account of the high temperatures involved and 
the corrosive action of manganese on the refractory 
materials used. The changes which take place in 
the solid alloys have also been investigated, X-ray 
methods having been employed to aid the examina- 
tion of microscopic structure, with the result that 
the determination of the equilibrium diagram is 
| now approaching completion. 

Another aspect of the problem of gases in metals 
| is provided by the work on the removal of dissolved 
| gases from aluminium and its alloys with a view to 


sat production of sound castings by the avoidance 





of blow holes and inclusions. Some degree of com- 
| pleteness has been achieved with a process in which 
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a mixture of nitrogen and the vapour of a volatile 
chloride is passed through the molten metal, and a 
detailed account of the work has been published.* 
The method has been found to work well even 
when commercial cylinder nitrogen is employed. 
Tensile tests of chill and sand-cast L.5 and Y 
alloys show that the treated material has satis- 
factory mechanical properties. The research is 
being pursued to ascertain the influence of the 
temperature at which the gas removal treatment is 
carried out on its effectiveness. At elevated 
temperatures in the region of 800 deg. C. to 850 deg. 
C. inferior results have been obtained, which are 
probably due to contamination of the metal by the 
gas used to heat the melting furnace. Experiments 
with electric furnace melting are projected to in- 
vestigate this point to a satisfactory conclusion. 

The removal of gases has been found to exert a 
marked influence on the qualities of oxy-acetylene 
welded joints in Duralumin and Y-alloy. Joints 
made from sheet rolled at the Laboratory from 
ingots cast from metal previously freed from dis- 
solved gases have shown considerably less porosity 
than joints made from commercial sheet. Tensile 
strengths of the order of 20 tons per square inch, 
with an elongation of 6 per cent. to 8 per cent. on 
2 in., have been obtained from heat-treated, jointed 
test pieces from which the surplus weld metal had 
been machined. Even greater strengths and 
elongations have been obtained from such joints 
machined down to the level of the original strip and 
subsequently reduced in thickness by either hot or 
cold working. 

Films on Molten Metals. Grain Size. 
—The work so far carried out in the Metallurgy 
Department on the removal of gases from aluminium 
and its alloys has revealed an important incidental 
influence of the thin film of oxides, or occasionally 
other compounds, which covers the molten metal 
and tends to form an envelope which impedes the 
free escape of gas bubbles. Although such films 
are extremely thin their mechanical strength is 
remarkably high, so that the effect produced is that 
of an impermeable skin offering a high resistance 
to the passage of gases. The nature and process of 
formation of such films are deemed of sufficient 
interest to call for a fairly general research, and 
three metals—aluminium, tin and bismuth—are 
under investigation at present, clean specimens 
of the metals being melted in vacuo and oxygen 
being then admitted under definite controlled con- 
ditions. In the case of aluminium, hydrogen has 
been found to encourage porosity. Experiments 
are accordingly in progress to determine exactly the 
solubility of hydrogen in aluminium over a range of 
temperature, and the manner in which the solu- 
bility is influenced by the presence of alloying 
metals. In the case of tin, the method of experi- 
ment has been to determine the rate of fall of gas 
pressure when oxygen is admitted to the molten 
metal contained in a constant-volume apparatus at 
a fixed temperature. The results with tin are 
somewhat inconclusive, very large differences 
having been observed between duplicate experi- 
ments which appear to be connected with differences 
in the structure of the initial film produced on the 


Viscosity. 


surface. Particular attention is accordingly being 
directed to the conditions which determine the 
initial film structure, and _ certain irreversible 


effects, which have been noticed when relatively 
thick films of oxides are reduced by hydrogen, are 
also undergoing investigation. The experiments are 
being repeated with bismuth to ascertain whether 
these curious effects are peculiar to tin. 

Associated, in the production of sound castings, 
with gas removal is the study of the influence of 
titanium and other elements on the grain size of 
castaluminium. The determination of the titanium- 
aluminium diagram is proceeding, but has been 
hindered by the presence of iron and silicon in the 
aluminium employed. These impurities, whilst 
occurring only in small proportions, together 
approach the quantity of titanium used, and it 
has been necessary to devote some preliminary 
work to the production of aluminium of a suffi- 
ciently high degree of purity. In the meantime the 
influence of hydrogen on the grain size of cast 
aluminium has been examined and it has been found, 





* J. Inst. Metals, vol. xlix, page 301, 1932. 














AUG. II, 1933.] 


ENGINEERING. 


149 








in the case of chill-cast billets of 1-5 in. diameter, 
that dissolved hydrogen tends to check the growth 
of columnar crystals and leads to the development 
of a central core of equiaxed crystals. In castings 
made from metal substantially free from dissolved 
hydrogen the crystals are columnar right to the 
centre of the ingot. Columnar crystals have not 
been observed in sand castings of similar dimen- 
sions, but dissolved hydrogen has been found to 
reduce the grain size in such castings. The influence 
of mould dressing on grain size has also been found 
to be associated with a “ flaming” dressing which 
gives off gas when in contact with molten metal. 

A further property of molten metals now being 
experimentally determined is their viscosity, which 
is considered by foundrymen to affect ease of 
casting. The method adopted consists in measuring 
the logarithmic decrement of the oscillations of a 
torsional pendulum of refractory material sus- 
pended in the liquid metal. A small crucible of the 
latter is kept molten by a surrounding, thermo- 
statically controlled, electric furnace, and the 
surface of the metal is kept clean by an atmosphere 
of hydrogen. The pendulum, which takes the form 
of a flat cylinder, provides an excellent example 
of the demand—now supplied—for refractory 
apparatus of precise dimensions. 

Magnesium, Copper, Beryllium. Dental Amalgams. 
—The development of light alloys, which nowadays 
are being extensively utilised, not only in the special 
field of aircraft construction but also in general 
engineering, owes a great deal to the work carried 
out at the Laboratory in past years. As regards 
aluminium, most of the current research has been 
mentioned above under gas removal and grain 
refinement, but reference may also be made to a 
completed research on age-hardening.* Increasing 
attention is now being given to magnesium, which 
has the advantage of being much lighter than 
aluminium, and it may be said that the initial 
difficulties in the manufacture of magnesium 
alloys have been largely overcome. Work on the 
mechanical properties of magnesium alloyed with 
zine or manganese, or both, has been carried out 
at the Laboratory. 

These alloys present considerable difficulty in 
rolling, a zinc content over 3 per cent. making it 
impossible to roll the material unless about 0-5 per 
cent. manganese be added, when it is possible to roll 
an alloy containing 4 per cent. of zinc. Up till the 
present it has not been found possible to introduce 
more than 5 per cent. manganese into magnesium. 
Difficulty is also being encountered in the general 
study of the constitution of magnesium alloys. 
From early results in various laboratories, the view 
was advanced that the liquidus of the magnesium- 
manganese system should rise very rapidly from the 
melting point of pure magnesium. The work at 
present in progress at the N.P.L. does not support 
this contention ; indeed, the solubility determina- 
tions which have so far been completed suggest that 
such a liquidus is impossible. It has been found of 
advantage to purify the magnesium used in this 
experimental work by sublimating it in vacuo at a 
temperature of 600 deg. C., the impurities being 
left in the non-volatile residue. By repeating this 
process three times, the impurities have been reduced 
from about 0-07 per cent. to 0-03 per cent. Despite 
the attractive possibilities of a low specific gravity, 
it has to be admitted that magnesium is proving a 
disappointing subject. The solubility of nickel, 
for example, in magnesium has been found ex- 
tremely low. Beryllium, besides being one of the 
lightest known metals, has the advantage of a high 





| temperature. 





been made above, have been successfully applied 
to determine the nature of non-metallic constituents. 
During the past twelve months attention has chiefly 
been given to the effects of impurities consisting 
of nickel in combination with one or more of the 
elements oxygen, antimony, arsenic and bismuth. 
In the particular combination of nickel plus bismuth 
plus antimony and oxygen, a study has been made 
of the effect of solidification conditions on the pro- 
perties of the material. From coppers containing 
impurities of the latter group, bodies of a definitely 
crystalline character, including Bunsenite and a 
micaceous constituent containing nickel and anti- 
mony, have been isolated. The relatively high 
solubility of oxygen compound in solid copper, so 
indicated, is an unexpected result which is under- 
going closer investigation. Taken as a _ whole, 
the examination of copper impurities emphasises 
the important influence which rate of solidification 
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and other casting conditions may exert on the 
nature and distribution of non-metallic inclusions, 
It is evident that the problem must be investigated 
with large, works-scale ingots before the Laboratory 
results can be applied in industrial practice, and 
copper manufacturers are accordingly co-operating 
to facilitate progress in this direction. 

On behalf of the Dental Board of the United 
Kingdom, a study has been carried out, and recently 
completed, of the conditions under which the best 
results may be achieved with amalgam fillings for 
teeth. The effects of variations in the manipulation 
of an amalgam made with a standard dental alloy 
and distilled mercury have been systematically 
investigated in over a hundred variations. After 
considerable experience, the methods employed 
during trituration (i.e, mixing the alloy and 
mercury together) and subsequent condensation 
have beensostandardised that results can be repeated 
to close accuracy. The experimental procedure 
consists in triturating the amalgam by hand, con- 
densing it, and then packing it mechanically at 
mouth temperature into a mould, also at mouth 
The apparatus devised permits defi- 


melting point, and might be expected to yield useful | nite and known packing pressures to be applied. 


alloys with magnesium. 
nesium with beryllium have so far, unfortunately, 
been quite unsuccessful. The addition of small 
quantities of beryllium to silver and alloys of silver 
has, however, produced interesting results which it is 
hoped will have immediate applications in industry. 

A research into the effects of impurities in copper 
is in progress on behalf of the British Non-Ferrous 
Metals Research Association. The work includes 
a study of the influence of impurities on the grain 
size of copper, and in this connection the methods 
of micro-chemical analysis, to which reference has 


° “The Age-Hardening of Some Aluminium Alloys of 
High Purity,” J. Inst. Metals, vol. xviii, page 197, 1932. 





Attempts to alloy mag-| After the packing process, the amalgam is trans- 


ferred to a delicate lever dilatometer whereby the 
volume changes during setting can be followed from 
hour to hour and day to day, mouth temperature 
being maintained throughout. Among the factors 
which have been considered are the ratio of mercury 
to alloy, the packing pressure, the times occupied in 
mixing and kneading, and variations in the process 
of trituration. Of these, the pressures exerted 
during mixing and packing, and the times taken 
in mixing and kneading, have been established 
as the most influential factors on the changes which 
take place during setting. X-ray examination 
has revealed that the reaction which ensues from 





mixing the amalgam is probably the formation of 
the cubic y-structure of the silver-mercury system 
from the hexagonal Ag,Sn structure in the original 
silver-tin dental alloy. 

Ferrous Materials for Use at High Temperatures.— 
Conjointly with the work of the Engineering 
Department, valuable research is being conducted 
on the metallurgical problems encountered during 
the improvement of engineering materials used for 
boilers, superheaters, turbines and other parts 
exposed to high temperatures and pressures. On 
the more fundamental side, studies are in progress 
of the mechanism of deformation and the mode of 
failure of iron and mild steels stressed at high 
temperature, and of the constitution of the nickel- 
chromium-iron alloys. As a preliminary to the 
latter, the binary nickel-chromium system has 
been closely examined, particularly as regards the 
interpretation of microstructures resulting from 
annealing at temperatures between 900 deg. and 
1,100 deg. C. 

As part of a lengthy research on behalf of the 
Metallurgy Research Board into the behaviour 
of mild steel of boiler plate quality under the com- 
bined action of high stresses and corroding agents, 
rectangular bars have been subject to alternate 
bending whilst in contact with a caustic soda 
solution at temperatures up to 100 deg. C. Under 
such conditions no evidence of inter-crystalline 
attack has been revealed. Immersion in a hot, 
strongly-alkaline solution does, however, set up a 
fairly rapid surface attack, the corrosion product 
being a black, magnetic oxide of iron. Apparatus 
which has been designed for the study of the effect of 
caustic soda on the stability of boiler plate, stressed 
at high temperature, is illustrated in Fig. 11. It 
consists of a pressure vessel, electrically heated 
by means of a detachable hot-plate, in which two 
small specimens can be tensile tested while sub- 
merged in the hot corroding solution contained 
in the lower part of the apparatus. The whole of 
the weight and lever mechanism by which tension 
is applied is inclosed in the autoclave. Temperatures 
within the cylinder are indicated by a mercury- 
in-steel dial thermometer, fitted with electrical 
contacts which serve, through suitable equipment, 
to contre! the temperature. As an additional 
precaution against overheating, a platinum resist- 
ance coil, shown in the illustration, wound around the 
insulated wall of the cylinder, operates a cut-out 
in the heating supply in the event of undue rise in 
temperature. 

Experiments on the corrosive effects of flue gases 
and superheated steam on unstressed materials 
are also in progress. Reference to the apparatus 
employed in each of these investigations has pre- 
viously been made in ENGINEERING,* and it will 
suffice here to mention that the presence of sulphur 
dioxide in flue gas leads to an increased rate of 
corrosion in the initial stages for both mild steel 
and 0-4 per cent. carbon steel. The flue-gas tests are 
being continued on specimens of two molybdenum 
steels and a chrome-molybdenum-copper steel. 
The apparatus for testing the corrosion of steel in 
superheated steam has only recently been set to 
work, some difficulty having been encountered 
owing to rapid corrosion of the outlet valve from 
the testing cylinder under the action of steam at 
1,000 lb. per square inch and 600 deg. C. The 
original boiler has, accordingly, been modified 
by the addition of a condenser, so that the outlet 
valve now controls only a small flow of cool water. 
The test specimens take the form of cylindrical rods 
0-375 in. diameter, and the extent of corrosion is 
judged by determining the increase of weight. 
In the cases of mild steel and drawn high-carbon 
steel, a very adherent layer of oxide is produced 
by the action of the steam and the rate of corrosion 
is found to be generally very rapid so that results 
are sometimes obtained in a few hours. 


(T'o be continued.) 


CZECHOSLOVAKIAN Imports OF ELECTRICAL MACHIN- 
ERY.—The value of imports into Czechoslovakia of elec- 
trical machinery and apparatus during the first half of 
the present year totalled Ke 66,844,000, compared with 
Ke 103,018,000 during the same period of 1932. 








* Vol. cxxxii, page 244 (1931); vol. cxxxiv, page 191 
(1932). 
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THE RACING MOTOR BOAT 
‘*MISS BRITAIN III.” 

On September 2, Mr. Hubert Scott Paine, in a racing 
craft, Miss Britain III, of his own design, will race with 
Commodore Gar Wood's Miss America X at Detroit 
for the British International Trophy. Last week 
the new challenger was open to private inspection, 
with the exception of a portion of the hull. The photo- 
graphs reproduced in Figs. 1 and 2 on this page show 
Miss Britain IIT at rest, and when travelling at about 
100 miles an hour in salt water. It is claimed that 
this is the first time that a metal boat has travelled 
at 100 m.p.h. in salt water. Mr. Scott Paine has 
a reputation as a designer and builder of fast motor 
craft, and it is noteworthy that the designing and 
completion of Miss Britain III has only occupied 
% weeks and 4 days. Nevertheless, and in spite of a 
minimum of trial-and-error tests, which it is well known 
run up the cost of racing craft by sea and land, it is 
stated that the new challenger has cost upwards of 
18.0001, 

It is claimed that Miss Britain III embodies new 
principles in fast boat design and construction, and 
that the metal hull is the lightest ever built for a given 
strength. Lightness is ensured by an all-aluminium 
shell of Alclad. This is of composite construction and 
comprises two outer layers of aluminium with a sheet 
of Duralumin between them. It is resistant of attack 
from sea-water. The sandwich principle has also been 
used for the cross braces, ribs and special stiffeners, | 
including the large fore-and-aft beams. The con- 
struction of these individual members is roughly that | 
of a truss-girder, composed of this outside layer of 
\lclad with small mahogany pieces, arranged diagonally, | 
sandwiched between. All bolt-heads are recessed flush 
into the metal. It is stated that there are some 
83,000 small Duralumin bolts in the hull and fittings, 
the largest of which does not exceed + in. diameter. 

The boat has a beam of 8 ft. and is finely flared, 
suggesting the notable degree of stability claimed for it. 
The hull is 244 ft. long and the fore-end is cut away 
under to about where the rudder is pivoted. The 
forward steering position, we understand, is somewhat 
novel. The steering mechanism is on motor-car lines, 
by hand-wheel and a cam-operated linkage ; the hori- 
zontal member of the linkage will be seen fore and aft 
above the decking in Fig. 1. This portion of the 
decking almost flat and to the re- 
luction gear-box, top driving-shaft, and cushion clutch | 
mechanism. The engine behind the two-seating 
cockpit. The latter more roomy than might be 
supposed and is fronted by a metal dashboard under a 
turtle-back combing of special aluminium alloy, with 
hinged louvres for ventilation. A raised cover extends 
fully aft and is held by spring catches of the type used 
for motor-car bonnets. It is only a few minutes’ task 
to free and remove this cover which gives clear access 
for the removal of the power-plant. This can be 
effected in 2 hours 10 minutes, and is one of the most 
interesting features of the design. All the interior 
fittings, such as seats, clutch gear, starting motor and 
controls, are suspended on four high-tensile steel pins 
to facilitate this quick removal. The two seats in the 
cockpit are upholstered and are of the bucket type. 
The seats are rubber sprung and are fitted with special 
tbsorbers to take up the shecks. 

Drawings would be required to explain the layout 
of the power plant, since it has numerous more or less 
novel details in connection with the oil and jacket 
cooling, the exhaust cooling, and the fuel-feed. The 
use of marine-type condensers for cooling purposes will 
explain the claim that the cooling system is the smallest 
and lightest yet evolved. A Napier engine is fitted, 
the details corresponding to those of the 1927 Schneider 
It develops 1,375 brake horse-power 
at 3,600 r.p.m. The propeller is of manganese-bronze 
and is chromium plated. The drive transmitted 
forward from the engine through a shaft in a large 
tube, 34 in. diameter, which lies almost horizontally 
below the fore-part of the deck casing. Three flexible 
joints, of special design, are incorporated in this shaft, 
which is about 9} ft. long. The principal member of 
these joints is a combination of a flexible ball race and 
metal and rubber discs. It resembles a thrust bearing, 
and apparently fills much the same function, combined, 
of course, with the necessary flexibility. The reduction 
gear-box is claimed to be the smallest so far made for 
the horse-power transmitted. The drive retrans- 
mitted from the gear-box to the propeller by a compara- 
tively small diameter shaft which lies along the keel. 
Ninety gallons of fuel are carried in tanks suspended 
under the deck. 

The gross weight of the boat, including the driver 
and mechanic, is stated to work out at the remarkably 
low figure of 2} lb. per brake horse-power. The engine 
is started by a small petrol-engined petrol-gas com- 
supplies a gaseous mixture, under 
to turn the engine and effect a 
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Mr. Scott Paine points out that Miss Britain LII, 
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which has been financed, designed and built by himself | at a price of 3s. 6d. net,is a valuable book of reference 
and his staff at the works of the British Power Boat | and instruction. Its contents cover descriptions of 
Company, Hythe, Southampton, has been scientifically | various .types of plant and accessories. Methods of 
constructed of only the best possible materials, and he | working are described and the precautions necessary 
has, therefore, felt justified in pitting her against Mr. | to avoid the troubles of expansion and contraction 
Gar Wood’s Miss America X, which has four engines | are indicated. A chapter on the properties of metals 
of about 8,000 h.p., and weighs nearly 7 tons. precedes the consideration of the welding of various 
metals, including aluminium, nickel, copper, brasses 
and bronzes. Monel metal and Elektron metal cutting 


ANNUALS AND REFERENCE BOOKS. | is also dealt with, and the volume, of 240 pages, is 


Stock Exchanges’ Ten-Years’ Record.—A_ valuable concluded with a useful series of tables. 


reference book, issued each year, to cover the prices | : — 
and dividends for shares during each of the previous ten ENGINEERING TRAINING AND 
EDUCATION. 


years, is afforded by this publication of Messrs. Fredc. C. 
Mathieson and Sons, 16, Copthall-avenue, E.C.2. It 
is sold at 20s. net, and contains information relating | University College, London.—The Faculty of Engineer- 
to all stocks and shares officially quoted for two years, |ing of University College, London, the "prospectus of 
or more, on the London and Provincial stock exchanges. | which has just ‘been published, provides systematic 
A contents list shows where such groups as canals,| courses for the College Diploma and for the B.Sc. 
docks, electric light and power companies, engineering degree in engineering in civil, mechanical, electrical 
companies, gas companies, and the like are to be municipal, and chemical engineering. The training in 
found, while an index enables immediate reference to | each special branch of engineering is based on a train- 
be made to the details referring to any specific concern. | ing in pure science and mathematics, and includes not 
To facilitate the compilation of returns for taxation, | only the special work of that branch, but also instruc- 
the dividends are given in association with the parti- | tion in cognate branches which are intimately connected 
cular dates of payment, without any regard to the period | with and overlap the special branch. The training in 
of accrual. Highest and lowest prices for each year) chemical engineering is post-graduate, and _post- 
are specified for each type of share for every company. | graduate courses in the other departments are also 
The B.O.C. Handbook for Oxy-Acetylene Welders.—| available. The first term of the 1933-1934 session 
In spite of the progress made with the various pro- | begins on Monday, October 2. Copies of the prospectus 
cesses of electric welding, the earlier means of uniting | of the Faculty may be obtained on application to the 
metal components, using an oxy-acetylene or air-| Secretary, University College, Gower-street, London, 
acetylene flame, continues to find extended applica- | W.C.1. 
tion. The equipment is generally lower in price than 
the corresponding electrical plant, and the number of Gas Heatinc 1N ScHoots.—Two well-illustrated 
qualified workers available is much in excess of those | booklets, copies of which can be obtained from the 
capable of performing the same duties with electricity. | British Commercial Gas Association, 28, Grosvenor- 
Further, gas welding has certain spheres where it is | gardens, London, 8.W.1, describe schools where central 
the most suitable process, and the requirements for | heating by gas-fired boilers has been installed. The 
successful work with new metals seem to be found | °™pereture is cutemationliy conteclied cad the cleak- 
“ . . ms are specially fitted for drying wet clothes and 
earlier with the gas process. This handbook on the/ shoes. In one case, there is a model flat for teaching 
subject, published by Messrs. The British Oxygen | domestic science. and others illustrate panel and under- 
Company, Limited, Angel-road, Upper Edmonton, N.18, | floor heating. 
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LABOUR NOTES. 


[x obedience to the instructions of the Trades 
Union Congress which met at Newcastle in 1932, the 
General Council has carried out an inquiry into the 
Bedaux system of labour measurement. The con- 
clusions arrived at are set forth in a pamphlet published 
recently by the General Council. The view may be 
expressed, the investigators say, that a great deal 
depends upon the way in which the system is applied, 
and upon the modifications that are secured. In so 
far as it is a method of payment by results involving 
the timing of operations, it will doubtless continue, 
they believe, to be opposed by the Trade Union 
Movement, as are all such systems. Any method of 
unlimited speeding-up and over-driving is declared to 
be opposed to the whole spirit of Trade Unionism, and 
no support can be given to any method which reduces 
the workers to the status of machines. “ Apart from 
this general objection, however,’ the authors of the 
pamphlet go on to say, “ which applies to all such 
methods, it would appear that Bedaux is capable of 
being applied in a manner, and with modifications, 
that may make it less harmful than many other 
systems. It is absolutely essential, however, that if 
such a system is introduced at all, there should be the 
fullest consultation with the trade unions concerned 
Sree Wherever possible, trade unions will doubt- 
less strive to prevent the introduction of any of these 
systems which tend to produce speeding-up and over- 
strain, and which make the worker merely a cog in a 
huge machine. Where it is impossible to prevent 
measures of this kind being taken, consultation with 
the unions may secure modifications which make them 
comparatively harmless.” 


A fuller description of the system than that given 
some time ago in these notes forms part of the pamphlet. 
The chief feature of the method is the fixing of a unit 
of effort and speed, known as the “BB” The Bedaux 
engineer, who is installing the system, makes a time 
study of each operation, and assesses a standard rate of 
operation on the job in question. The “B” is nota 
unit of work; it is a minute made up of a number of 
seconds of work and a number of seconds of relaxation 
time. The proportions are assessed by the Bedaux 
experts for each operation. The Bedaux engineers 
rely upon their experience to assess the normal effort 
accurately, and the requisite relaxation time is ascer- 
tained, in the last resort, by the Bedaux Laboratory in 
New York. The standard rate of work is taken to be 
60 “ B’s” per hour, but the payment per hour, or per 
* B,” is a matter entirely for negotiation between the 
workers and the management, and is not in any way 
decided or suggested by the Bedaux engineer. This 
point is important, as it is sometimes thought that the 
Bedaux expert has a voice in determining the payment 
per unit. This is not so, as his function is limited to 
measuring or rating the work from the point of view of 
effort and time taken. 


It is a definite part of the Bedaux system, however, 
that whatever rate is agreed upon, the wage must not 
fall below the 60 “‘ B” rate per hour. In other words, 
the rate fixed for a 60 ““B” hour is a minimum wage, 
whatever the actual output. If the 60 “ B’s” per hour 
output is exceeded, the workers do not receive a 
proportionate increase in pay, but only 75 per cent. of 
that increase; the other 25 per cent. is paid to the 
indirect labour employed on the particular job. Thus, 
if three workers work at the rate of a 50 “ B”’ hour, 
a 60 “ B” hour and a 70 “ B” hour, respectively, the 
two former will receive the 60 “ B” rate of pay while 
the third will receive the 60 “ B” rate of pay plus 75 
per cent. of the additional ten, the other 25 per cent. 
going to the indirect labour concerned. This indirect 
labour may consist of labourers, foremen, &c. The 
division of the premium indicated is not, however, an 
essential feature of the system; the Bedaux Company 
apparently has no objection to the whole amount of the 
* premium ” going to direct labour. 


The pamphlet mentions, by the way, that an 
investigation into the Bedaux system, carried out by 
the National Industrial Conference Board—a well- 
known employers’ organisation in the United States— 
showed, on the average, an increase of 50 per cent. in 
production, a decrease of 20 per cent. in unit costs, an 
increase of 20 per cent. in earnings and a decrease of 
15 per cent. to 20 per cent. in labour turnover. 





The strike of London taxicab drivers over the division 
of the 3d. that has been added to fares, and the stop- 
page of Green Line motor coach drivers as a protest 
against the attitude of their trade union to a strike in 
another section, had, incidentally, the effect of con- 
siderably inconveniencing holiday-makers. Whether 





stoppages of road or other transport services at busy 
times succeed or fail, they, obviously, involve a consid- 
erable risk of alienating the public—including many 
trade unionists—at a trying time for organised labour 
generally. 





Industrial and Labour Information, the official 
organ of the International Labour Office at Geneva, 
describes the late Viscount Burnham as “a stalwart 
friend” of the organisation, “and one who rendered 
it an invaluable service during the difficult early 
years of its existence.’ “To the work of creating a 
body of Standing Orders adapted to the structure, 
composition and objects of the International Labour 
Conference,” the writer says, “* he devoted unstintingly 
his fund of experience and common sense, and the 
organisation owes in large measure to him the posses- 
sion of rules which have made the businesslike and 
orderly conduct of its proceedings an established 
tradition.” 





Under a German Act of June 30, 1933, every Federal 
civil servant must obtain permission in advance to 
carry on any supplementary occupation, even if it 
consists only in giving his wife assistance in her occu- 
pation. It is not compulsory, however, to obtain 
permission to work as an author or to carry on scientific, 
artistic, or lecturing activities, or (in the case of mem- 
bers of universities) to act as experts. Permission 
must be refused if the activity in question is incom- 
patible with the dignity of a civil servant or with the 
public welfare, or if it is contrary to the interests 
of the service or constitutes an undesirable form of 
competition in the field of commerce or industry or 
the labour market. The permission may be conditional 
and limited to a certain period and may be recalled 
at any time. On the demand of a higher authority, 
every civil servant must accept any supplementary 
activity in the public service, even without payment. 


All payment received for a supplementary activity 
requiring previous permission and exercised in relation 
with the official's principal duties, but outside the service 
of the Republic, must be handed by the official to the 
accounts branch of his department. The Minister of 
Finance may decide whether this payment shall be 
left in the possession of the official concerned and to 
what extent. Besides these provisions, the Act 
contains others relating to the salaries and pensions 
of Ministers, dismissal and loss of pension in the event 
of conviction by a criminal or military court, the 
assimilation (if necessary by reduction) of the salaries 
of officials of the States to those of Federal officials, 
special conditions of salary and pension for officials 
of the former railway administrations of the different 
States, and for officials removed from their posts in 
surrendered or occupied territory, and the statutory 
regulations governing the pensions of civil servants 
and members of the army and their survivors. 





The items on the agenda of the twelfth annual 
congress of the Japanese Seamen’s Union included 
(1) a demand, made from the economic as well as the 
humanitarian point of view, for the establishment of the 
8-hour day on board ship; (2) a demand for the 
establishment of a system assuring an increase of wages 
twice a year; (3) a demand for the restoration or grant 
of an annual bonus, bonuses for long service and for 
sea service, special allowances for overtime work, &c. ; 
(4) a demand for an increase in crew strength, where 
reductions have been made ; (5) a demand for improve- 
ment of the quality of the food supplied to seamen on 
board ship and the introduction of uniform scales of 
provisions ; (6) a demand for an increase of engine-room 
staff in vessels equipped with Diesel engines, and special 
health provisions ; (7) a demand for the improvement 
of equipment for the maintenance of health and 
hygiene in vessels; (8) a demand for the establishment 
of a more satisfactory system of keeping reserve crews ; 
(9) a demand for the establishment of the principle 
of manning Japanese vessels exclusively by crews 
of Japanese nationality. 


[It is understood that the National Unemployed 
Workers’ Movement is planning a march to Brighton 
when the Trades Union Congress meets, and is appealing 
for contributions to a “ T.U.C. March Fund.” Jndus- 
trial News states that the General Council wish it to 
be known that the National Unemployed Workers’ 
Movement is not recognised by the Trades Union 
Congress, and that the unemployed workers are 
represented by the trade unions and local unem- 
ployed associations formed under T.U.C. auspices. 
“Trade Unions and Trades Councils, local Labour 
parties, and other working-class organisations, and 
individuals, invited to contribute to the so-called 





“T.U.C. March Fund,’ are hereby informed,” it is 
added, “that the T.U.C. has nothing whatever to do 
with the Fund or the proposed march.” 





New officials, entitled ‘“ Protectors of Labour,” 
have been appointed in Germany to discharge the 
functions formerly exercised by the Conciliation 
Tribunals. According to the Minister of Labour, 
who recently addressed a meeting of representatives 
of the new body, the State intended to adopt towards 
industry an attitude entirely different from that of the 
liberal and democratic State. It would, in future, 
claim the right of absolute control even in industry. 
The task of industry was to serve the nation and the 
function of the State was to see that this task was 
carried out. To-day, they had a State which had 
been reconstructed to its foundations, but an economic 
system still unchanged in its essential structure. This 
was shown by the nature of German occupational 
organisations, whether economic or social, which 
called for a fundamental reconstruction in the spirit 
of the national revolution aiming at the reorganisation 
of the State on an occupational and corporative basis. 
Until this object was attained the State must itself 
take charge of the protection of labour and must 
transform the old system into a new order, in which 
the regulation of conditions of work and wages would 
be the duty of the autonomous corporations. The 
Protectors of Labour had thus been established and 
appointed by the Chancellor to fix the conditions 
under which contracts of employment should be con- 
cluded, in the place of the employers’ and workers’ 
organisations or the individual employers, and also to 
ensure the maintenance of industrial peace and co- 
operate in the drafting of the new social constitution. 
They represented the supreme authority of the State 
and were bound only by Government instructions. 





In a discussion following the meeting, it was stated 
that the Government’s desire to maintain during the 
period of transition the conditions of work at present 
in force, as embodied in collective agreements, was to 
be taken as a guide for the activity of the Protectors 
of Labour. In exceptional cases, however, where the 
alteration of collective agreements proves to be 
absolutely essential, the Protectors of Labour are at 
liberty, so long as they do not exceed the Government's 
instructions, to make their own decisions, which have 
full authority. In future there will be no conciliation 
negotiations such as existed under the “ Marxist and 
liberal system of the class war.”’ This, however, does 
not prevent the Protectors from getting into touch 
with the leaders of various occupations and the organisa- 
tions for the purpose of obtaining information to guide 
them in framing their decisions. 


The weekly organ of the International Labour Office 
at Geneva states that the Turkish Government has 
submitted to the National Assembly a Bill to amend 
the Act of June 11, 1932, which prohibits the exercise 
of certain trades by aliens. The proposed amendment 
provides that the Act shall be put into effect gradually 
over a period of two years beginning on June 16, 1933. 
The Government is empowered to issue announcements 
during that period as to the trades and occupations 
which aliens are no longer to exercise and to fix the 
date on which they are to cease their activities. 





The preamble of the Bill explains that it has been 
found more convenient and more humane to provide 
that the Act should be carried out by degrees in order 
to avoid dislocation of business and to ensure that the 
persons concerned should not be placed in a position 
of extreme difficulty. Further, it appeared unfair to 
increase the number of unemployed persons by a 
genera] dismissal of aliens engaged in petty trades, at 
a time when unemployment has reached a high figure 
on account of the depression prevailing in the countries 
with which Turkey carries on trade. Finally, account 
has been taken of the fact that as long as the present 
economic situation exists, large numbers of these aliens 
might remain unemployed in Turkey. The Bill has 
been referred to the Committee on Economic Affairs. 


Business Opentnes 1n East Arrica.—In a paper 
read before the Advertising and ey Convention 
in London, on Wednesday, July 19, Mr. F. 8. Joelson 
said that too few British manufacturers set themselves 
out to cater for East African requirements, in spite of 
the fact that many people in that country would go to a 
great deal of trouble to “ buy British.’ The personal 
touch should be maintained either by principals visiting 
East Africa, or by inviting representative East Africans 
to inspect British factories while they were on leave. 
Mining developments were well worth watching, and 
practically every European and many Indian and some 
native households would purchase a wireless set. A con- 
siderable amount of business could be done in plunger 
pumps, and motor vehicles offered an excellent opening. 
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DIESEL-ELECTRIC STREAMLINED RAIL COACH. 
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DIESEL-ELECTRIC STREAMLINED 
RAIL COACH. 


THE opportunity recently occurred of making the 
journey from London to Hertford on a Diesel-electri: 
rail coach, which has been designed by Messrs. Sir W. G. 
Armstrong, Whitworth and Company (Engineers), 
Limited, Thames House, Westminster, London, S.W.., 
to provide a frequent high-speed local service on either 
main or branch lines, with the object of assisting the 
railway companies to compete with motor vehicles run 
ning on parallel routes. The coach must be distinguished 
from the well-known “Tyneside Venturer” coaches of 
the same firm, since when fitted with a 95 brake horse 
power engine, it weighs only 174 tons in working order 
1.¢.,0°31-ton or 0-25-ton per passenger seat, depending 
on whether the carrying capacity is 57 or 71 persons 

The coach, of which views appear in Figs. 1 and 2, 
is 52 ft. 6 in. long over the body, and has a maximum 
width of 8 ft. ll} in. Its height above the rail level is 
il ft. 11} in., and it is carried on two bogies with a 


wheel base of 7 ft. The diameter of the wheels is 
2 ft. 9 in. and the distance between the bogie centres 
30 ft. The maximum axle load, with the car loaded, 
is 6 tons. As will be seen, the ends and sides of 
the coach are streamlined, so as to reduce the ait 
resistance to a minimum compatible with the length 


and width 
to diminish the eddies under 
the this 
saving of power of no less 
effected at normal cruising speed 
The undertrame of the car is built up of two presse d 

flanged plates, which fish-bellied, that 
unnecessary weight is eliminated. These longitudinals 
are connected at intervals by pressed-steel stret« hers, 
between which the engine, generator, and motor are 
slung. A bumper is fitted at each end of the frame 
and links are provided, so that in emergency the coach 
can be coupled to standard draw gear. The bogies, 
which are of the swing bolster type, are unusually light, 
a result which has been rendered possible by the use of 
welding in their construction. Their frames are of 
box-girder form, and were built up of flanged plates 
and pressed channel sections. The axle-box springs 
are laminated and are carried upon hangers fitted with 
Silent Bloc rubber bushes. The vehicle underframe 
is supported on hemispherical side bearings by rubber 
pads, the central guiding pivot being free from weight. 
The wheels are built up on large wooden centres and the 
tyres are bonded to the axles to allow track circuits 
The axle boxes are of the Isothermos 


\ deep skirting round the sides is designed 
the frame, and by reducing 
way, it is claimed that a 
than 30 per cent. can be 


head resistance ir 


steel, are 80 


to be operated. 
type. 

The power unit of an Armstrong-Saurer 
commercial vehicle, six-cylinder, heavy-oil engine, the 
output of which is either 95 brake horse-power or 
140 h.p., and the speed, 2,000 r.p.m. or 1,500 r.p.m._ It 
is arranged with three-point support in rubber Silent- 
Bloc bushes, while the risk of any vibration being trans- 
mitted to the chassis is further prevented by the use of 
laminated spring suspension. The engine is directly 
coupled to the generator, which is bolted to the crank 
case. This generator, which also serves to provide 
current for lighting, is in turn connected to the traction 
motor, which is rigidly mounted on the underframe and 
power is thence transmitted to the road wheels through 
a cardan shaft and Craven-Guest worm gearing. 
The electrical equipment was manufactured by Messrs. 
Laurence Scott and Electromotors, Limited, Norwich. 


consists 








Fig. 1. 


























Fia. 


Cooling is effected by two radiators, one at each end of 
the car, these being mounted in openings in the stream- 
lined skirting. 

Control is effected from the driver's cab at each end 
by three levers. These work in a slotted cover and 


operate the throttle, the reversing switch and the 
switch for starting and stopping the engine, respec- 
tively. The movements of these levers are trans- 


mitted through compensated heavy-duty steel wire 
ropes running on pulleys to the actual switches, which 
are situated near the engine. The throttle handle is 
fitted with a dead-man’s button. The brakes consist 
of Ferrodo-lined expanding shoes, which work on drums 
mounted on the inside of the running wheels. The four 
brakes on each bogie are operated from a compressed- 
air cylinder, which is linked with the brake rigging in 
the driver’scabs. The rise and fall of the axles in the 
horn guides is allowed for by suspending the brakes 
by means of lubricated bushes on the axle. These brakes 
are applied if the dead-man’s button is released. 

The body was manufactured by the Park Royal 
Coachworks, Limited, London, to the designs of Messrs. 
Armstrong, Whitworth and Company (Engineers), 
Limited, and is an example of how light road-vehicle 
construction can be adapted to railway service. The 
oak floor framing is flitched with No. 8 gauge mild 
steel plate to the pillars, while the rails and other parts 
are also flitched at all the important joints. The roof 
is of silver spruce tongued-and-grooved board, and is 


» 


supported on ash hoopsticks strengthened with mild 
steel castings. The front and rear portions are, 
however, of No. 20 gauge steel with a silver finish, which 
was beaten to shape by hand, the whole being covered 
with waterproof canvas coated with white lead. The 
exterior of the coach is panelled in No. 18 gauge 
aluminium, excepting the ends where hand-beaten steel is 
againused. The ceiling is of Salamander panelling, and 
the interior panelling of birch ply. The seating is of the 
Park Royal “tub” type. Each seat accommodates 
either two or three persons and is upholstered in 
moquette, the framing being of plywood flitched with 
steel. The floor is of }-in. tongued-and-grooved pine 
boards, and in the passengers’ and driver's compart- 
ments is covered with Insulwood, and then with a 
fs-in. cork carpet. Heating is effected by a radiator 
through which the cooling water from the engine passes, 
a fan directing the warm air upwards through ducts 
which run the full length of the passenger compart- 
ments. These ducts are fitted with louvres, so that the 
heat is adjustable. 

We understand that on the journey from Newcastle 
to London, on Sunday, July 30, the running time of 
this car was 5 hours 48 minutes, with eight stops for 
signal checks. The non-stop run for the “ Flying 
Scotsman” over the same distance occupies 4 hours 
55 minutes. The fuel consumption was 35 gallons. 
The maximum speed with the 90-h.p. engine is said to 
be 60 m.p.h., and 75 m.p.h. with the 150-h.p. engine. 
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HorizontaL Bractnae Between MAIN Rass. 


CHURCH DOME OF STRUCTURAL iz the Caribbean Sea. Ships, however, cannot enter | There is additional bracing in a vertical plane between 


STEEL AND GLASS. 


Many people are inclined to think that an outstanding 
characteristic of the ecclesiastical architect is conser- 
vatism, particularly in the case of the so-called Latin 
races, but the dome illustrated in the accompanying 
figures and recently constructed by Messrs. Boulton 
and Paul, Limited, Norwich, for a church in Bogota, 


the capital city of the Republic of Colombia, is hardly | 
The total height | 


likely to be based upon precedent. 
of the structure, from the top of the finial to the base, 
is 113 ft., and the internal diameter at the base is 
31 ft. 6 in. As shown in Fig. 1, there are 12 main 
ribs converging to carry a gallery surmounted by a 
hexagonal lantern capped with a small cupola and 
finial, and tied together at the spring of the arch by 
horizontal girders. Incidentally, the photograph 
shows the dome erected to 77 ft. in height, the other 
36 ft. consisting of straight members, continuing the 
ribs, being set up in another part of the makers’ works. 
The ribs at the top of the arch are of braced girder 
construction, the bottom members of the girders 
forming a nearly hemispherical internal dome. This 
construction is more clearly seen in Fig. 2. The panels 
between the ribs are to be filled in with glass tiles, 
ruby, yellow and blue, attached to horizontal tee bars 
spaced 10 in. apart. These bars are seen in one of the 
panels at the left hand of the figure. The lantern 
is similarly treated. The cupola above it is covered with 
polished aluminium, }in. thick, and the finial, in the 
form of an altar vessel used in the Roman ritual, is 
of copper. The crown forming the balustrade of the 
lantern gallery is of steel. 

From the constructional point of view the work is 
rather unusual, in that it is made of comparatively 
small sections joined together by bolts, rivets being 
only sparingly used. This is due to transport diffi- 
culties. Bogota is situated on a plateau surrounded 
by high mountains and at a considerable distance 
inland. Approach is by the River Magdalena, the 
mouth of which is about 1,000 miles from the site of 





the river, although it is navigable for 930 miles from 

|a port inside the mouth. Transhipment by rail has, 
| therefore, to be made from one port to the other, 
| and, higher up the river, the railway has again to be 
resorted to, the whole journey involving six tranship- 
ments altogether. As the site of the church is, 
moreover, 9,000 ft. above sea level, and part of the 
journey will be by road, it was important, from both 
considerations, that the weight of the various parts 
should be kept toa minimum. A limit of approximately 
3 cwt. per package was decided upon generally, though 
the main ribs could not conveniently be brought down 
to this weight, and are all made in five lengths, weighing 
about 11 cwt. each. All projecting brackets, gussets, 
&c., had to be taken off the various parts to prevent 
risk of damage in transhipment, so that welding or 
riveting could not be adopted for such details. Added 
to this there was little probability of sufficiently skilled 
labour being obtainable on the site to effect riveting 
or welding, whereas a bolted construction is readily 
assembled, though it means in the long run greater 
weight. The small parts, the copper and aluminium 
and so forth, were packed in wooden cases. All the 
matching parts were marked on dismantling in accord- 
ance with a key plan supplied for re-erection. The 
total weight of the steelwork is approximately 60 tons, 
| with an additional 10 tons of ornamental work. 

The main ribs are of joist section with a centre web 
of 18in. by jin. plate, and 4 in. by 3 in. by ~ in. 
angles for the flanges and transverse stiffeners. The 
crowns of the arches are anchored to two concentric 
channel rings, on the top of which is the gallery floor, 
3 ft. 6 in. wide. The diameter of the outer ring is 
10 ft. The lantern uprights are of 4 in. by 3 in. by @ in. 
tee bar, and are brought down to the ring at the crown 
of the inner dome, as shown in Fig. 2. 

| above the lantern is 9 ft. in height and has a maximum 
| diameter of 7 ft. 64 in. The copper disc—the mon- 
| strance—is about 6 ft. 4 in. in diameter. It is supported 
on a framework of 4 in. by 2 in. channel irons. 
horizontal girders at the spring of the arches are shown 


The cupola | 


The | 


| all the main ribs near the base of the straight portion, 
| which is not shown. The bases of the ribs are each 
provided with six anchor bolts, 1} in. in diameter by 
15 ft. long. The work was executed to the order of 
| Messrs. Bessler Waechter and Company, Limited, 
Salisbury House, Finsbury-cireus, London, E.C.2. 





| RvuBBER latex consists of minute particles of liquid, 
solid or semi-fluid material (rubber hydrocarbon or 
| caoutchouc) in suspension in a watery liquor or serum. 
| It is obtained from the bark of certain trees, such as 
Para rubber trees (hevea Braziliensis), by a process of 
|tapping. The particles of most latices are so small 
|that they only separate very slowly from the fluid, 
| which surrounds them. When the moisture is evapor- 
|ated from a latex a whole latex rubber is obtained, 
| that is, one containing the whole of the constituents of 
|the latex, whether present as suspended particles or 
| originally in the solution. Should the latex be allowed 
| to cream and the latter is taken off and dried, a rubber, 
|consisting of the hydrocarbon is obtained, which, 
| contains only a part of the serum constituents. Again, 
if a coagulant, such as alcohol or acetic acid, is added 
to the latex a coherent mass of rubber is obtained. 
When the coagulum squeezed and dried, the 
product contains less of the serum constituents than 
the dried whole latex and possibly less than the latex 
cream. The three processes of treating latex afford 
three different types of rubber, and thus the composi- 
tion of any article made from latex varies according 
to the means adopted to remove the moisture and 
isolate the rubber. 

The Rubber Growers’ Association, Idol-lane, London, 
| has now issued an enlarged second edition of a 
| booklet entitled “ Rubber Latex,” which was pre- 
| pared for publication by Dr. Henry P. Stevens, the 
consulting chemist to the Association, and Mr. W. H. 
Stevens. It deals with the properties of the material, 
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the church. The port of delivery is Puerto Colombia, | in Fig. 3. They are of ordinary lattice construction. | its composition and treatment, the compounding of 
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latex and latex pastes, and the stabilisation of the 
substance for industrial uses. 

Pure rubber alone is seldom used for the manu- | 
facture of commercial goods. It is almost always 
compounded with other materials, which greatly | 
influence the properties, the quality and the price of | 
the articles produced. The substances used are very | 
numerous. Various powders of an inert, or substan- 
tially inert, nature cause coagulation when stirred into 
latex. Water-soluble substances present no difficulty 
in mixing with latex, unless they are acid enough to 
neutralise the alkalinity of the latex, and do not| 
consist of organic liquids, which cause coagulation, | 
such as alcohol, wood spirit, ether, acetone, &c. | 
There are certain metals, the salts of which have a 
deleterious effect on rubber, in particular those of | 
copper, cobalt, manganese, chromium, vanadium and | 
iron. Minute traces of copper, such as 0-01 per cent., | 
if evenly distributed in rubber in the form of acetate, | 
will cause the whole of it to go tacky and eventually | 
harden to a resin-like mass. It is for this reason that 
bronze, brass and all copper alloys should be avoided 
in the construction of machinery to handle rubber | 
latex. Immiscible substanees, that is, those not water- | 
soluble, or obtainable as fine powders, including oils, | 
waxes and bitumens, must, prior to their incorporation 
in latex, be reduced to a finely divided state by con- 
version to an emulsion, or suspension in an aqueous 
medium. By the choice of an appropriate method 
almost any non-acid substance can be dispersed in 
latex, so that by evaporation, or coagulation, a com 
pounded rubber results. 

Rubber articles are made from a solution of rubber 
in coal-tar naphtha, benzol or other suitable organi 
material by dipping, and by electro-deposition. The 
first process consists of dipping a mould, or former, 
of the shape of the required article into the solution, 
allowing it to dry in position after removal, and then 
re-dipping, repeating the process until the required 
thickness is obtained. After vulcanisation, by inserting 
the coated former in a dilute solution of sulphur 
chloride in carbon tetrachloride, or in carbon-disul- 
phide, the article is dusted with French chalk and 
stripped from the former. 





The particles of rubber in latex are electrically 
charged, and can be caused to migrate by being pla ed 
in an electric field. In this way articles « an be “rubber 
plated,” by making them the anode of an electrolytic 
cell. The possibilities of this process would be con- 
siderable, were it not for the fact that many of the 
applications have been readily met by the dipping 
process, and thus the development must rest upon 
®& pure economic basis. The anode process has been 
found serviceable for covering metal, sheet, and 
frames, &c., for the manufacture of chemical 
plant, for screening purposes, for example, for coke 
grading. Latex is used in certain applications by 
spreading and impregnating, by painting, or spraying. 
Chere are also uses for latex, in which rubber plays al 
secondary part, such as incorporation in viscose for | 
the production of artificial silk and for incorporating | 
rubber with casein for the manufacture of the well- | 
known compositions which now take the place of 
ebonite and celluloid in the production of combs, 
knife handles, artificial bone, ivory, &c. The booklet 
contains much information of interest, and Mr. Frank 
G. Smith, the secretary of the Rubber Growers’ | 
Association, 2-4, Idol-lane, Eastcheap, E.C.3, informs | 
us that he will be pleased to send a copy to those of 
our readers who are really interested. , 


used 
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ARCHITECTURAL Strriepiite Lamps.—-The Osram archi- 
tectural Striplite lamps, which have recently been 
introduced by the General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2, are made on 
the same principle as the company's standard Striplite 
lamps, they have spiralised tungsten filaments 
burning in vacuo, but these filaments are now mounted 
on a series of vertical supports, and the caps are fitted | 
on one side, instead of at the ends. The light emitted 
is soft and free from glare, and the lamps can be mounted 
end to end, to conform to the shape of the room and to| 
give a continuous band of light. 


Tue Ratiways 
Conference held in 
the Interior, Mr. Perkins, submitted proposals, on behalf 
of the Commonwealth Government, for the amalgamation | 
of the various railway systems of the several States. | 
In 1931-32, said Mr. Perkins, the aggregate 


or AvsTrRaLia.—At a Transport 
Melbourne in June, the Minister for | 


losses of | 


the Australian system were 343,883/. more than the in-| ~ 


come tax collected by the States. The Commonwealth 
suggested amalgamation under unified control, removed 
from polities, such as by a national railways corporation 
established under special charter. The Commonwealth | 
estimated the exploitation value of the systems to be 
about 240,000,000/., which would mean writing off about 
112,000,000. of present capital. The scheme has been | 
put forward by the Commonwealth for investigation by 
the Committee of Experts, whose first duty should be to | 
consider whether unified control would be in the best 
interests of the community, and if so, whether the sug- | 
gested national corporation would meet the case. | 





THE EFFECT OF SURFACE FINISH 
ON THE FATIGUE LIMIT OF 
MILD STEEL. 

By J. Setwyn Caswe.t, M.Sc., A.M.1.Mech.E. 


Tue surface finish of a steel machine part has a 
considerable influence on the fatigue limit of the 
material, and quantitative data relating to this may be 
found in papers by Eden, Rose, and Cunningham,* 
Thomas,t and Bacon.t It appears that the investiga- 
tions described in these papers are mainly related to 
the effects of scratches or grooves running in a circum- 
ferential direction on the specimens. The test results 


| show that a 20 per cent. variation of the fatigue limit 


may be produced by different qualities of surface 
finish. During the course of ordinary laboratory 
classes, under the writer’s charge, fatigue tests have 
been carried out on mild-steel specimens, ground and 
polished in a circumferential direction, and also on 
other specimens which were ground and polished in a 
longitudinal direction, as shown in Figs. 1 (a) and 1 (6), 
respectively. The tests were not made for research 
purposes, but in view of their bearing on the general 
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question of the effect of surface finish, the writer 


| thought that a note on the results and observations 


would be interesting. It is unfortunate for the present 
discussion that the tests were made on sets of specimens 
cut from two different bars of mild steel, but examina- 
tion of the tensile properties shown in Table I indicates 
that the difference between them would not wholly 
account for the considerable difference between the 
fatigue limits. The test results suggest that some 
Taste [. 


Group“ B” 
Specimens. 


(In the ** As rolled " 
Condition) 


Group “‘A” 


Specimens 


Property 


Yield point stress, tons per sq. in 20-05 23-14 
Ultimate stress ; ° 26-40 27-98 
Elong. on gauge length 4yvA 

per cent 40-2 40-0 
Contraction of area ; 71-0 70-9 
Brinell hardness 107 110 





satisfactory conclusions can be made regarding the 


effect of different modes of grinding and polishing. 


For the fatigue tests, the specimens of group A were 
subjected to circumferential grinding and_ polishing, 
while those of group B were ground and polished in a 
longitudinal direction. 


* Proc. Inst. of Mech. Engrs., 1911, page 839, and 


| ENGINEERING, vol. xcii, page 575, et seq. (1911). 


+ ENGINEERING, vol. cxvi, page 449. (1923). 
t Proc. Inst. Mech. Engrs., current vol. 1933. 


The form of the specimens is shown in Fig. 2. They 
were tested on a rotating-cantilever machine, running 
at a speed of 1,000 r.p.m., and the total loads, includ- 
ing attachments, corresponding to the assigned stress 
limits, were calculated from the relation, W = f 2 d*/32l. 
The endurance curves, plotted on the S-log. N. basis, 
are shown in Fig. 3, and the chief point of interest is 
the difference between the probable fatigue limits, 
viz., about 5 tons per square inch. When the curves 
are compared, it is necessary that allowance should 
be made for the small difference in the quality of the 
steels and for slight inaccuracies in the measurement 
of the values 1 and d; the point of maximum stress 
is slightly beyond the transition point between the 
fillet and the parallel portion. It appears reasonable 
to conclude that a considerable part of the difference 
between the fatigue limits is due to the different methods 
of grinding and polishing the specimens. 

Some of the probable reasons for such a result are 
discussed below. The general effect of surface finish 
ismade clear inthe papers already noted, and an attempt 
has been made in Figs. 4 (a) and 4 (5) to indicate the 
probable stress distribution along a diameter in the 
case of specimens ground and polished in the two 
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different ways described earlier. The surface scratches 
have been greatly enlarged in order to make the points 
of the discussion clear. In the figures Sn represents 
nominal stress, and Sa, actual stress at the base of the 
scratch. It will be noticed that the scratches in the 
case of circumferential grinding and polishing are 
perpendicular to the direction of stressing, and conse- 
quently there would be stress concentration at the 
base of a scratch. It is probable, therefore, that the 
momentary variation of stress along a diameter, from 


| crest to crest of opposite scratch boundaries, and in the 


principal plane of bending, would be approximately as 
shown in Fig. 4 (a). On the tension side, stress con- 
centration at the base of a scratch would make the 
actual stress greater than the nominal stress assigned 
for the test, and, as a result of stress “ fading,” the 
actual stress at a point in the crest of a scratch boundary 
would be less than the nominal stress. On the com- 
pression side, the stress would vary uniformly up to 
the base of a scratch and then probably fall to some 
lower value as a result of stress “ fading” within the 
metal forming the boundary of a scratch. In the case 
of a specimen ground and polished in a longitudinal 
direction, the momentary stress variation along a 
| diameter may be approximately as shown in Fig. 4 (6). 
| Putting aside, for the moment, the stress-raising effect 
of impurities and unfavourable crystal orientation near 
the surface, suggested by Professor Bacon, it appears 
| that the surface finish left by longitudinal grinding and 
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polishing would not give rise to any stress concentration 
at the base of a scratch, except perhaps for some 
negligible amount due to slight elastic distortion of the 
irregular boundary of the section. The momentary 
stress variation along a diameter would then be 
approximately as shown, in which the actual stresses 
would closely agree with stresses assigned for a test. 

The quality and nature of the surface finish of 
machine and engine parts is a matter of great impor- 
tance in respect of resistance to fatigue failure, and 
although the tests described herein were not carried 
out for the purpose of investigating the effects of 
surface finish, they do, perhaps, provide a satisfactory 
basis for suggesting the following conclusions. (1) The 
stress limits assigned in fatigue tests on specimens 
which are ground and polished circumferentially may 
have only a nominal value. (2) For the rotary-beam 
testing of such specimens, the stress range may not be 
truly alternating, i.e., equal tension and compression 
stress. (3) Fatigue limits and endurance curves ob- 
tained for such specimens may have greater value if 
they are qualified by a reference to the grade of sur- 
face finish on the specimens. (4) If practicable, the 
surface finish of fatigue specimens should be standard- 
ised. (5) It appears that there is greater freedom from 
scratch effect when fatigue specimens are ground and 
polished in a longitudinal direction. (6) Machine parts 
which are subjected to cyclical stress should, as far as 
it is practicable, be ground and polished so that the 
residual scratches are parallel to the direction of the 
stresses produced near the surface. (7) The need for 
this type of grinding is greatest on the fillets on shafts 
and axles, because the stress-raising effect of changes 
of section may be already present at these points. (8) 
The influence of surface finish is greater in the case 
of parts made of high-carbon steel or special alloy 
steels. 


THE SCANDINAVIAN SECTIONAL 
MEETING OF THE WORLD POWER 
CONFERENCE. 

(Continued from page 114.) 


WE continue below our account of the papers, which 
were presented to Section Ia (Electricity Supply) of the 
recent Sectional Meeting of the World Power Con- 
ference in Scandinavia. . 

In a paper entitled “ Die Verbundwirtschaft des 
Bedarfs im Betriebe der Uberlandwerke,” Mr. V. 
Nietsch remarked that the term “system economy” 
embodied the idea of interconnecting all the generating 
stations in an area and operating them so that the 
less economical were either shut down altogether or 
only run occasionally, the object being to reduce the 
generating costs. Though this was being carried out 
in the case of thermal stations, in the case of water 
power the replacement of older plants by more modern 
equipment was exceptional, as the fixed charges formed 
the largest proportion of the total costs. In their 
case, therefore, it was more important to utilise their 
generating capacity to the fullest extent, and this 
meant that the load on them must be adjusted accord- 
ingly. It had been shown that the maximum demand 
could not be reduced by more than about 5 per cent. 
by system economy. The object of electricity under- 
takings must therefore be to combine the demands of 
different groups of consumers so as to equalise the load 
and to offset the high costs of transmission. This could 
only be effected by large undertakings but, if success- 
fully carried out, would lead to the shutting down of 
private plants. Such a result would be advantageous, 
both to the undertakings and to the works, and would 
lead to an improvement in the general economy. 

Mr. R. Sibley presented a paper on “ Interdependence 
of Community Development and Utilisation of Electric 
Power” in which he said that, during the war, crop 
areas in the United States had increased by 45,000,000 
acres and of these only some 13,000,000 acres had since 
been abandoned. In addition, mechanisation had 
increased and the demand for products formerly 
consumed by farm animals had fallen. Further, the 
use of machinery had led to an increase in the output 
per worker which was estimated at about 3 per cent. 
per annum, and to this, research, better cultural methods 
and other factors had also contributed. The popula- 
tion had not, however, grown sufficiently to counteract 
these changes and the foreign demand had also declined. 
These statements indicated the handicaps which had 
faced those responsible for building up rural electrifica- 
tion. Nevertheless, by September, 1932, some 64 per 
cent. of California's farms had been electrified, repre- 
senting a connected load of 702,300 kW, and in five 
other States, 50 or more per cent. of the farms were 
using electricity for some purpose. One reason for 
this was the constant effort of the power companies to 
reduce the cost of their service to the agricultural 
consumer. At present it was doubtful whether there 
were any areas which were not yet tapped by trunk 
lines, which it would be possible to open, and the major 








problem was how to increase the number of individual 
users and the amount of power used per consumer. 

In this effort the cost per kilowatt-hour was the 
principal determining factor. The work being done by 
the State Committees on the Relation of Electricity to 
Agriculture was also of vital importance. This 
included the issue of reports on all matters relating 
to the use of electricity on farms, with the result that 
not only was the purchase of equipment being put 
on a sound basis, but new fields of usefulness were 
being opened. For instance, a number of valuable 
experiments had been completed on the use of electri- 
cally-operated dairy equipment and on the employment 
of electric light as a lure for insect traps. Though 
equipment was being standardised, the public had not 
yet been educated to the point of buying on terms 
of fitness and suitability. It was found that the 
time taken by seven food mixers to do a particular 
piece of work varied from 70 seconds to 200 seconds, 
and that while under intermittent life tests some pieces 
of equipment would run 200 hours, others only lasted 
2-2 hours. The least expensive equipment made the 
best record, but none of the apparatus conformed to 
the voltage proof test which engineers considered 
necessary for ordinary safety in the home. Under 
such conditions the maximum use of electricity could 
not be expected. 

In presenting a paper entitled “The Economic 
Relation of Power to the Production of Aluminium 
in the United States,” Mr. T. J. Bostwick pointed out 
that the cost of power constituted a substantial portion 
of the total cost of producing aluminium. An ideal 
arrangement was therefore one in which the reduction 
works were located at the power site, and, where this 
was possible, large amounts of power, say, 100,000 
amperes at 550 volts, could be transmitted economically 
by direct current. Where, however, the distance 
exceeded 0-75 mile to 2 miles, depending on the cost 
of transmission, it was more economical to use alter- 
nating current generation and to convert, especially as 
this enabled interconnection to be made with other 
stations. 

Practically all the large undeveloped water power 
in the United States, except that on the St. Lawrence, 
was too inaccessible to permit the establishment of 
reduction works in the neighbourhood. Moreover, 
the growing demand -for industrial and domestic 
purposes and restrictive regulations made it increasingly 
difficult for power companies to sell energy at rates 
comparable with those which the metallurgical concerns 
could produce it for their own use. This often meant 
the establishment of works in remote places and 
additional costs for the construction of harbours, 
towns and roads. This cost could only be justified 
when the power that could be developed was very 
large. Much consideration had therefore been given 
to the possibility of using electricity generated by steam 
for electrochemical purposes. The fixed charges for the 
equipment were less than those of hydro-electric 
plants, and though the operating charges were higher, 
this meant that more was saved when a steam station 
was shut down. On the other hand, during periods 
of depression, aluminium could be produced by water 
power (which would otherwise be running to waste) 
and stored until required, this obviating the neces- 
sity of increasing the power capacity to meet peak 
demands. 

In a report entitled “‘ L’Alimentation en Energie et 
le Bilan d’ Energie de la Grande Industrie de U.S.S.R.,” 
Mr. B. Weitz stated that in 1908 about 1,170,000 kW 
of prime movers were installed in the industrial concerns 
of Russia, of which 1,030,000 kW were in factories and 
140,000 kW in mines. The capacity of the public 
generating stations was 96,000 kW. The re-establish- 
ment and re-equipment of industrial power plants on 
a new basis formed an essential part of the national 
electrification plan, which was ratified by the Congress 
of Soviets in 1920. This project covered the re- 
construction of old and the erection of new stations 
and transmission lines, and was carried out so that 
by 1925-1926 the generating capacity had risen to 
1,402,000 kW, and the output of the motors connected 
to the public supply to 697,000 kW. By the same date 
the percentage of turbine plant in public stations had 
risen from 34 per cent. to 80 per cent., and in factories 
from 3-3 per cent. to 12-1 per cent. In factories, too, 
the percentage of internal-combustion engines had 
increased from 6-7 per cent. to 20-3 per cent., and in 
public generating stations from 2-6 per cent. to 11-8 
per cent., all these changes having taken place at the 
expense of the reciprocating steam engine. At the same 
time, a considerable increase in the size of the units 
had taken place. In 1925-1926, i.e., at the conclusion 
of the re-establishment period, the energy generated for 
industrial purposes amounted to 5,169,000,000 kWh, 
of which 4,409,000,000 kWh, or 85-3 per cent., was 
produced by private plant, and 760,000,000 kWh, or 
14-7 per cent., was drawn from the public network. 
Of the former quantity, 3,352,000,000 kWh was 
generated by steam plant. Of the energy consumed in 


factories, 52-5 per cent. was in the form of mechanical 
power, the remainder being electric. 

The intensive programme of development which had 
followed on the reconstruction period, and was laid 
down in the Five Year Plan, envisaged further wide- 
spread electrification. The result was that, by 1931, 
the amount of energy consumed in industry had risen 
to 10,200,000,000 kWh, of which 7,200,000,000 kWh 
was represented by electricity, and the installed 
capacity of the plant had increased from 1,402,000 kW 
to 3,960,000 kW. The amount installed in private 
plants had risen during the same period from 770,000 
kW to 1,200,000 kW, and in the public supply stations 
had increased from 370,000 kW to 2,230,000 kW. The 
total electrical output had also increased from 
3,350,000,000 kWh to 10,600,000,000 kWh. The 
result was that at the end of 1932 the installed electrical 
capacity was five times that before the war, about 
3-4 times that in 1925, and 2-5 times that at the begin- 
ning of the Five Year Plan. The consumption was 6-9 
times that before the war, 26 times that in 1920, and 
five times that in 1925. 

The position of electrification in Russia was also 
dealt with in a paper by Mr. M. Rubinstein, entitled 
* Die Elektrifizierung der Industrie der U.S.S.R. im 
Zweiten Funfjahrhenplan.” This plan of _recon- 
struction, he said, aimed at the utilisation of electricity 
in all departments of industry combined with full 
automatisation of machine tools. Electricity was 
also to be used extensively for the production of iron, 
steel and other metals and of abrasives. Electric 
welding would occupy an important place to the 
exclusion of riveting and castings, and, in this field 
again, automatic operation would be extensively 
introduced. Electrochemistry would be widely uti- 
lised for a number of purposes, including the electro- 
synthesis of organic substances, the improvement of 
batteries, the recovery of aluminium oxide from raw 
materials, the production of calcium carbide, the sub- 
limation of phosphorus and for electro-osmosis and 
electro-phoresis. In order to solve the problems in con- 
nection with these developments, much research would 
be necessary, and for this purpose Research Institutes 
were to be founded. 

Two papers dealing with the electro-chemical industry 
in Holland were presented, viz., ‘‘ Rapport sur I’ Industrie 
Electrochimique aux Pays-Bas,” by Professor H. 
Gelissen, and ** Méglichkeiten der Energieversorgung der 
Elektrochemischen Industrie in den Niederlanden,” by 
Professor-Dr. A. H. W. Aten. These may be considered 
together. Although Holland was generally regarded 
as an agricultural country, recent census returns showed 
that a majority of the population was engaged in 
industry. Among the industries, electrochemistry 
still played only an unimportant part, though it was 
conceivable that it might be developed in areas where 
electrical energy could be obtained cheaply, especially 
as from the point of view of the disposal of the products 
the geographical situation was favourable. Electro- 
chemistry was important to Holland from another 
point of view, since although, generally speaking, she 
was poor in raw materials, she possessed ample resources 
in the form of oil and, to a less extent, of water power. 
As regards the former, some 3,100,000,000 tons were 
available in Limburg, East Brabant and Guelderland, 
while as regards the latter, the construction of the 
Mense canal between Maastricht and Maasbracht 
would, next year, have reached a stage when it would 
be possible to construct three stations at Born, 
Roosteren and Maasbracht, respectively, with a total 
capacity of 8,500 kW and able to generate 65,000,000 
kWh annually, at an average price of 0-005 florin. 
Another station was to be constructed at Linne, on 
the Meuse itself, with a capacity of 2,800 kW and an 
annual output of 23,000,000 kWh, at a price of 0-0075 
florin. In Limburg, too, 5,000,000 tons of lignite, 
with a calorific value of 2,000 calories was available, 
and in the eastern part of the country there were large 
peat deposits with a calorific value of about 4,000 
calories. There was, therefore, sufficient power avail- 
able at prices attractive enough to enable electro- 
chemical works to be established. 

According to a paper entitled “ Rapport sur la 
Production d’Energie Electricque en Belgique en 1931,” 
by Mr. E. Uytborck, the output of electricity in 
that year was 4,268,580,000 kWh, compared with 
4,034,165,000 kW in 1929, an increase of 5-8 per cent. 
This rate of increase was, however, much less than 
in the preceding biennial period, since the output in 
1929 was greater by 24-3 per cent. than that in 1927. 
Actually, there was a falling of 5-8 per cent. in the 
consumption of the mining and coke-oven industry, 
and of 35-5 per cent. in quarries and cement works. 
The installed capacity of plant rose from 1,518,368 kW 
to 2,004,376 kW, an increase of 32-1 per cent., and it 
was of interest to note that the increase was 31-1 
per cent. in the case of quarries and cement works. 
The capacity installed in mines fell by 7-6 per cent. 
Of the total output, 2,089,840,000 kWh was generated 





in public stations, and 2,178,740,000 kWh in private 
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plante; the consumption per inhabitant was 527 kWh, 
compared with 501 kWh in 1927. 

In a paper entitled ““ Le Réle Accompli par L’Indus- 
trie dans L’Organisation Générale de L’Electricité en 
Belgique,” General E. Mathieu said that, since 1911, 
investigations had been carried out by Belgian indus- 
trial authorities with a view to determining how the 
natural fuel resources of the country could be most 
economically utilised. The Société Coopérative Union 
des Centrales Electriques, which was founded at Liége 
in 1919, carried out a scheme of interconnection 


between the power stations and metallurgical works in 


that area with such success that, in 1925, the Belgian 
Parliament passed an Act to facilitate similar develop- 
ments in other parts of the country. In 1927, 
result of a lead given by the King, the Commission 
Nationale des Grands Travaux was founded to study 
the problems of the post-war period, and to improve 
the economic equipment of the country. The rationali- 
sation of electrical generation and transmission received 
particular attention, the outcome being a recommenda- 
tion that the principles adopted by the Liége organisa- 
tion should be generally applied. This recommenda- 
tion was approved and Unions des Centrales Electriques 
had since been established in various parts of the 
country. At the present time, the different Unions 
were interconnected by a 150-kV network and covered 
about 50 per cent. of the country, being responsible for 
about 40 per cent. of the energy consumed. The 
principal aim had been to obtain the most economic 
service by the arrangement of suitable tariffs, and 
though every member of the Union was directly 
interested in ensuring such service, he was at liberty to 
provide for his own requirements individually. 

The position of electricity supply in Italy was dealt 
with in a paper by Messrs. N. Balsamo and GC. Silva, 
entitled “La Fourniture de l’Energie Electrique & 
I'Industrie en Italie.” In 1930, the electrical energy 
consumed for power purposes in Italy was 6,194,595,009 
kWh, or about 74-32 per cent. of the total. The corre- 
sponding percentage in Germany was 83 per cent., in 
England 64-8 per cent., and in Norway 74 percent. This 
consumption worked out at 148-5 kWh perinhabitant for 
the whole country though it was as high as 231-8 kWh 
in the north and as low as 26-6 kWh in the islands. 
The distribution of consumption between the various 
industries was also very varied, the highest being the 
electro-chemical and _ electro-metallurgical industries 
with 27-4 per cent. of the total. Generally speaking 
the price was low and this had largely contributed 
to making Italy an industrial nation. 

Messrs. A. Fabricius and K. Tavast, in a paper on 
“ Hydraulic Power at Disposal of Finland’s Industries,” 
stated that the water power available in that country 
amounted to 1,335,000 turbine horse-power on a 
basis of nine months’ flow. Of this, 417,000 h.p. had 
been developed, 378,000 h.p. being consumed by 
industry. Not more than 1,100,000 h.p. could, how- 
ever, be developed economically of which 850,000 h.p. 
was in the southern and central parts of the country. 

It was stated by Mr. C. Yun, in a paper entitled “A 
Statistical Investigation of Electric Power Plants in 
China, 1932,’ that there were 665 generating stations 
in operation with an installed capacity of 893,645 kW. 
This was 59 stations than in 1929, though the 
installed capacity had risen by 58,279 kW. Of these 
stations 519 were owned by public authorities and 
146 were private. Though it was not possible to give 
accurate figures for output, as many of the smaller 
stations did not keep records, in 1931 the larger stations 
generated 2,475,000,000 kWh. The greater part of 
the generators—S5 per cent.—-were operated by steam 
turbines, and water power only accounted for 0-26 per 
cent. Over 65 per cent. of plant generated alternating 
current at a frequency of 50, which was the standard in 
China, though 27-2 per cent. generated at a frequency 
of 60, and 6 per cent. at a frequency of 25. Direct- 
current accounted for only 1-6 per cent. of the capacity. 
The largest undertaking was that of the Shanghai 
Power Company with an installed capacity of 711,000 
kW. This was followed by that of Fushun Coal Mines, 
with 92,000 kW, which was in Japanese ownership. 
None of the other plants had an installed capacity 
exceeding 35,000 kW. 

In a paper on “ Electric Energy Supply to Large 
Industries in Japan’ Messrs. H. Mori and H.Hiroyama 
said that the development of industry in that country 
had been greatly assisted by a public electricity supply 
network which covered the whole country. In 1931, 
the total consumption of electricity was 5,500,000,000 
kWh, of which about 30 per cent. was utilised in the 
main industries—textiles, electro-chemistry and mining. 
In the first, the steam engine and water wheel had been 
gradually replaced by electricity drawn from the public 
mains, though lately there had been a tendency to 
utilise private generating plant. The electro-chemical 
industry relied mainly on electrical energy produced 
by water power and often utilised the surplus power 
which was not required for general purposes. It appeared 
that, in future, the primary source of power would be 


less 





as the | 


water, though this would be supplemented by coal or 
oil, especially in certain districts. Well organised 


systems of general supply would provide the power | 


required by industries, though certain of the latter 
might erect their own plant in order to enable them 
to utilise waste heat. A re-modelling of the systems, 
which was now taking place, should render more re- 
liable and cheaper power available and thus open up 
new fields of development. 


(To be continued.) 


THE ‘*RAPIDOR”’ GATE SAW. 


Tue latest addition to the range of Rapidor heavy- | 


duty sawing machines made by Messrs. Edward G. 
Herbert, Limited, Atlas Works, Chapel-street, Levens- 


hulme, Manchester, is the gate-sawing machine shown | 


in the accompanying illustration. The saw itself follows 
the standard design of the Rapidor type of machine, 
and the particular example illustrated has a sawing 
capacity of 8in. by 8in. It is fitted with a three-speed 


gear belt drive, but can also be supplied with a single- | 


speed belt drive, or with either a single-speed or three- 
speed motor drive. 


stantial column base and the sawholder is flush sided 
so that the blade can cut the gate nearly flush with 

















the casting. 
able as possible, and to enable it to deal with large 
and awkwardly-shaped castings, it is made in two units, 
the work support being in the form of a table mounted 
on slide rails and provided with horizontal traverse 
and vertical adjustment, as will be clear from the 
illustration. In this example, the dimensions of the 
table are 15 in. by l5in. by 12in., and it is Tee-slotted 
on the top and side for } in. bolts. The vertical adjust- 
ment 
support, and the horizontal traverse of 12 in. is effected 
by a rack and pinion. The table can be locked hori- 
zontally and vertically in any position, and is bolted 
on two slide rails. A third slide rail is provided, as 
shown, so that the table can be moved from one side 
of the machine to the other, as required. 

The machine is 3 ft. 9 in. in height, 3 ft. in width, and 
4 ft. 6 in. in length, and castings can be sawn up to 
3 ft. 4 in. from the floor. If, however, a pit is formed 
at the side of the machine, taller or larger-diameter 
castings can be dealt with. For specially difficult work, 
the machine can be supplied with a table unit having 
universal adjustment. 


Rotary GRANULATOR DEVELOPMENTS.—A pamphlet 
recently issued by Messrs. Edgar Allen and Company, 
Limited, Imperial Steel Works, Sheffield, deals with 
their well-known K.B. rotary granulator. This is said 
to be the only all-steel rotary granulator on the market, 
and we are glad to learn that, during the past twelve 
months, the demand for it has been steadily increasing. 
Its range has been extended by the introduction of a 


pattern which will deal with up to 70 tons of limestone requirements. 


| 


| villagers 


As will be seen, the saw itself is mounted on a sub- | 


In order to render the machine as adapt- | 


of 8 in. is obtained by a bevel-driven screw | 


WELL SINKING IN HYDERABAD. 


In many districts of India the supply of water to 
villages is extremely bad—indeed in some, whole 
tracts have been abandoned as a result of failure of 
| water supply, and only the remains of villages cover 
|areas where, through drought, the water table has 
fallen or the supplies have turned saline. Some years 
ago, as a result of protracted famine conditions in the 
| south-eastern section of the dominions of H.E.H. the 
| Nizam of Hyderabad, it was decided that steps should 
be taken, if possible, to improve the village well supplies. 
The work was put under the control of Mr. L. Munn, 
O.B.E., as a special officer in charge of well sinking. 
In a recent report, Mr. Munn throws some interesting 
side lights on the task imposed upon him. The idea 
was to deal with 1,000 wells in three years. In many 
cases this necessitated sinking new, and in others 
improving existing wells. The difficulties were numer- 
ous, but not more so than are frequently met with 
in efforts to benefit the more backward sections of 
mankind. The difficulties of the work arose largely 
in connection with organisation of labour, but greater 
than these were those which arose in trying to meet the 
prejudices and improve on the normal habits of the 
themselves. As is often the case, con- 
taminated supplies were frequently considered more 
palatable than pure water, while caste introduced 
innumerable complications. In this matter the out- 
caste villagers proved to be more intractable than 
| others, the various sub-sections refusing to have any- 
thing to do with one another. Even when demon- 
strations were arranged at which high-caste Brahmins 
drank water pumped by out-castes, the latter would 
refuse to touch water pumped by other sections of the 
depressed community. 

Again, personal habits proved a source of great 
trouble, and will naturally continue to do so in all 
such countries until education has disseminated ideas 
| of a higher level. In many cases, the situation required 
|one well for caste villagers, and a second for out- 
caste. In some cases the existing step-well was 
utilised, but in very many it was found better to sink 
new wells. Many of the old wells were infested with 
| guinea worm, while step wells, in any case, are liable 
to all manner of contamination. As rebuilding such 
wells to ground level was an expensive matter, they 
were reconditioned by being lined with stone steyning 
to well above water level, and finished off with a plat- 
form and high coping, so that although the top re- 
mained below ground level, no surface water could 
gain access to the well itself except by seepage through 
a considerable distance of soil. In the case of new 
wells, Mr. Munn devised two standards which had the 
advantage of economising plant. One type consisted 
| of a hexagonal well lined with mass concrete placed in 
forms giving a 2 ft. lift. The second type was pen- 
tagonal in shape and was constructed by means of the 
same forms, omitting one side piece. As the sides were 
pin-jointed, any one could be easily removed and the 
remainder brought together. The standard well had 
sides 4 ft. long inside, the walls being 6.in. thick. This 
gave a well 8 ft. across between interior angles. A 
sloping concrete surround, 5 ft. wide, was provided 
with a gutter leading to a cattle trough and soakage 
| pit some distance away. The well wall was carried 
2 ft. above the platform level, and concrete posts in 
the sides supported the well-rope pulleys. At the 
points of the hexagon the walls were cut away | ft. 
to facilitate the removal of the pots. 

Although delayed at the start by having to get the 
necessary organisation together, and having to make 
a careful survey of the actual requirements of the 
district, in thirteen months work had been completed 
or was in progress at 135 villages. At that time 148 
wells had been completed—either new constructions or 
old wells reconditioned—and 97 were in hand. The 
survey showed that some 170 villages in the area 
remained to be dealt with. Owing to the delay in 
issuing reports it is probable that in most of these cases 
requirements have been supplied. 


British STANDARD SpeEciFICATION FOR CoAL-TaR 
NapPuTHa.—A_ specification dealing with coal-tar 
naphthas, prepared by the National Benzole Associa- 
| tion, has been approved and published by the British 
| Standards Institution. It covers three grades of 
|naphthas, namely, coal-tar solvent naphtha (sp. gr. 
0-855); heavy coal-tar naphtha (sp. gr. 0-860 to 0-910) ; 
|}and heavy, unrectified, coal-tar naphtha (sp. gr. 0-855 
| to 0-945). A complete specification is given for each 
grade and includes requirements for distillation range, 
| Specific gravity, freedom from water, acids, alkalies, and 
other impurities, residue on evaporation, and other 
Detailed regarding the 





information 


per hour, and with corresponding quantities of other | manner in which the various tests are to be made is 


materials, and is driven by a 100/120-b.h.p. motor. 


in other sizes, all the liners and hammers are made of | 


Imperial manganese steel, and the casing consists of 
heavy steel castings which are machined and bolted 
together. The flywheel is also of steel. The pamphlet 
is excellently illustrated and the letterpress is clearly 
set out. 


As | given in the appendices, and these data conform to the 


recommended methods prepared by the Standardisation 
of Tar Products Tests Committee. The above group of 
specifications is published in one pamphlet, designated 
No. 479—1933. This is obtainable, price 2s. 2d. post 
free, from the Publications Department of the Associa- 
| tion, 28, Victoria-street, London, 8.W.1. 
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CHECKING THE STRENGTH OF 
BRIDGE GIRDERS. 


By J. Epwix Hotmstrom, Ph.D., M.I.Struct.E., 
Assoc. M.Inst.C.E. 


THE process of designing a new bridge starts with 
deciding what loads it is to be strong enough to 
carry and consists in so proportioning and arranging 
the members that in none of them will the resulting 
unit stress be either too high for safety or too low 
for economy. The present article deals with the 
converse, namely, the assumption of certain limiting 
stresses in the members and the calculation of the 
load which can pass over the bridge without these 
limits being exceeded. Necessity for this procedure 
may arise either as an independent check on a new 
design or for the purpose of making sure how far 
an existing bridge is adequate to the demands now 
made upon it. The latter is a problem of especial 
interest to authorities responsible for the mainten- 
ance of old road bridges, whereon both the dead load 
may have been increased through altering the thick- 
ness and composition of the road material and the 
live load under modern conditions may be far in 
excess of anything contemplated when the bridge 
was built. 

The method explained here was evolved in the 
office of such an authority, with a view to provid- 
ing a standardised form applicable to each of a 
number of different girders in different bridges of 
this kind ; to set out a series of routine calculations 
revealing what live load the bridge will carry (as 
governed by the strength of the weakest element) ; 
what is the order of strength of the several elements, 
and what live load may be carried if each in turn is 
strengthened; how far an economic balance of 
strength exists between them ; and, generally, how 
each girder compares with the others. 

The example chosen for discussion is a plate web 
girder under the middle of a road bridge having a 
floor supported on jack arches, but the method is 
adaptable to other types of main girder or to cross 
girders or troughing. 

The first step is to verify the drawings by check- 
ing against the actual steelwork. A lamentable 
laxity sometimes exists in ensuring that the drawings 
kept on file correspond with the structure as actually 
built, amended conformably with any subsequent 
alterations, and do not merely relate to the original 
design from which divergences are as likely as not 
to have been made in course of construction. In 
the case of a road bridge, the thickness of the floor 
is best checked by taking levels at suitable points 
on the surface, and referring these to the level of 
the underside of one of the girders. The device for 
doing this, sketched in Fig. 1, avoids the need of 
carrying the line of levels round the end of the 
bridge and down the bank to get underneath which, 
in enclosed surroundings, would often be a difficult 
and lengthy process. The drawing explains itself ; 
by the feel of the tape and by watching for its align- 
ment with the bolt it is possible, with a little practice, 
to tell within an eighth of an inch when the point is 
just touching the underside of the face girder without 
tilting the beam, and this is sufficiently accurate for 
the purpose. When these data have been obtained 
the rest of the process is carried out, and the results 
entered up as in Fig. 2, page 158, wherein the figures 
relate to an actual bridge. A separate form is used 
for each girder. 

In the top left-hand corner are entered the details 
of the estimated weight of the girder, taking off 
quantities from the drawings. The unit employed 
is the pound; the figures are added up, and con- 
verted into tons on the line marked “ own weight.” 
Below it are spaces for working out the dead loads 
carried by the clear span of the girder in respect of 
cross members (such as troughing or secondary 
joists, if any), brickwork (here jack arches 1 ft. 14 in. 
thick, spanning 7 ft. between the main girders), 
concrete (here averaging 6 in. thick over the jack 
arches), and road material (of which the thickness 
ascertained from the levels was found to be 
1 ft. 34 in.), Blank spaces are provided for entering 
other possible items such as pipe mains or, in the 
case of a face girder, the parapet. Each of these 
loads is worked out first in tons per foot run and 
then multiplied by the span, and all are added 
together. 





The right-hand top corner of the sheet contains 
particulars of the cross-section of the girder, a 
sketch in the middle and the cross-sectional areas 
of the two flanges worked out above and below 
it, respectively. Both flanges are pierced by rivet 
holes which may be taken as ¥ in. larger in diameter 
than the rivets, but on the assumption that the 
shanks of the rivets when closed completely fill 
the holes, their presence in the top flange, subjected 
to compression, may be neglected, and it is, there- 
fore, the gross area of the flange that is required. 
But the bottom flange being in tension is weakened 
by having cut out of it the projected areas of the 
maximum number of rivet holes that occur in any 
one cross-section, together with an allowance for 
others occurring close to that cross-section—for, 
even though the rivets in adjacent rows be stag- 
gered there may not be enough metal on the 
diagonal joining them to justify the assumption 
that the section has the same strength as it would 
have if there were no other rivet holes close to those 
considered. Where it is desired to make this allow- 
ance with precision, Waddell’s Bridge Engineering 
(vol. i, page 295) may be consulted for a set of graphs 
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wherein the proper number of holes to deduct is 
related to the pitch and cross-spacing of the rivets. 
Or, to quote British Standard Specification No. 153 : 
“The effective net sectional area shall be taken 
for all tension members. This area shall be the 
least that can be determined from any plane or 
planes cutting each component plate or section 
either perpendicularly to its axis, diagonally, or 
following a zigzag line through adjacent rivet holes. 
From the gross sectional area in each case the cross- 
sectional area of the plate or section cut out by the 
intersecting holes shall be deducted. Where any 
portion of the sectional area is measured along a 
diagonal plane, four-fifths only of such portion shall 
be taken in computing the effective area with a 
minimum equal to that obtained by assuming all 

the holes on the one perpendicular plane.” 

In the present example it is assumed that four 
holes need to be deducted. This number, multiplied 
by the projected area of each such hole, }} in. wide 
by } in. deep or 0-47 sq. in., as found by reference to 
a table in a section book, is entered in the column 
headed “ less holes ”’ and is deducted from the “‘ gross 
area ’”’ to give the “ net area.” 

Proceeding next to the lower half of the sheet 
containing the dead load stress calculations based 
on the above data, the items will be taken in turn. 

Compression at Mid-Span.—The maximum bend- 
ing moment is WL/8, W here being 35-23 tons and 
L, the effective span or distance between centres of 
bearing plates, 28 ft. Dividing this bending moment 
by the distance between the centres of gravity of the 
flanges, here taken as 2-25 ft., would give the total 
compressive load in the top flange (equal to the total 
tensile load in the bottom flange). Dividing further 
by the gross sectional area of the top flange, 24-50 
sq. in., gives the compressive stress caused by dead 
load alone as 2-24 tons per square inch. The 
remaining columns on the right will be described 
later. 

In the foregoing, four assumptions will be noticed 
which are justified in that when they are made 
together the result will err slightly on the safe side, 
and which are convenient in that they conform to 
a standardisable convention : (1) The effective span 





for calculating the bending moment is taken as the 
distance between the centres of the bearing plates 
—not the clear span which is all that is actually 
loaded. (2) The arm of the resisting couple con- 
situted by the compression in the top flange and the 
tension in the bottom flange is taken as being equal 
to the depth of the web plate, whereas in most cases 
the centres of gravity are probably a little farther 
apart than this and the average stresses will there- 
fore be lower. (3) On the other hand, it is assumed 
that the stress is equally distributed throughout 
each flange instead of being higher at the outside 
and lower at the inside. (4) It is assumed that the 
web contributes no bending resistance while the 
flanges contribute no shear resistance. Where the 
flanges are large this is approximately true, since, 
while the tensile and compressive stresses vary 
from zero at the neutral axis to their maxima at the 
extreme fibres, the shear stress increases in the 
opposite sense and according to a different law. 
In plate girders, the approximation will usually be 
justified, but in doubtful cases where the shear is 
high and the girder is relatively shallow, it is better 
to proceed by calculating the “ principal direct 
stress,” 


2 
$= fy / # ao f , where f = compressive or 
tensile stress, s = shear stress. 


Compression at First Curtailment.—Since the 
bending moment vanishes towards the ends of the 
span it would be wasteful to provide the same 
resisting moment throughout, and the latter is, 
therefore, reduced either by making the girder 
hogbacked (saving material in the web by reducing 
the distance between the flanges) or, more usually, 
by stopping the plates short so as to reduce the 
flange area, only the flange angles and the inner- 
most plate running the full length while the other 
plates are successively curtailed. If the girder be 
uniformly loaded so that the bending moment 
curve is a parabola, the length of each successive 
flange plate required to keep the stress uniform 


throughout will be approximately L a/ 2 where 


L = the effective span, a = the cross-section of the 
plate in question, and A = the total flange cross- 
section at mid-span. In practice, the plate must 
be left at each end a foot or so longer than this, in 
order to contain sufficient rivets to transfer to the 
next plate the compressive or tensile load which is 
implied as existing throughout its length thus 
calculated. The length of this overlap beyond the 
theoretical curtailment point is somewhat arbitrary, 
but standard British practice requires it to be 
enough to contain rivets that by their shear action 
can transmit half the load in the plate (the other half 
being presumably transferred by the rivets within 
the theoretical curtailed length). Working to this 
specification, if 
f permissible tensile stress in plate (tons per square 
inch), 
permissible shear stress in rivets (tons per square 
inch), 
width of plate (inches), 
thickness of plate (inches), 
number of rows of rivets, 
pitch (inches), 
diameter of rivet holes (inches), 
diameter of rivets (inches), 


@ 


Hadad i 


a&pssre 


then 


n.72 
ning 


= .8=$(b—nD).t.f 
whence 
f.p.t.(b—nD) 


_ 8.6.07d*.n 


In the top right-hand corner of Fig. 2, each 
curtailed plate (of which there is in this case only 
one) can be noted, and against it under the heading 
“arm” is written the distance from the bearing 
centre of the girder to the theoretical end of the 
curtailed plate in question, of which the distance 
from the actual end can be found by this formula. 

To return to the worked example, the bending 
moment existing at the point where the plate is 
curtailed is given by the algebraic sum of the 
moments to the right (or left) of that point, namely, 
an upward moment due to the end reaction of 
oe tons multiplied by the arm of 7 ft., 
downward moment caused by a distributed load of 


minus a 
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1-26 tons per —*<- ty this same distance ad CHECKING THE STRENGTH OF BRIDGE GIRDERS 


7 ft., therefors — —— ft.-tons. Dividing the 


result of the subtraction by the depth of the web/! Bridge Girder 
plate at the point of curtailment (here 2 ft. 2 in., 
as against 2 ft. 3 in. at mid-span, because the girder 


Effective Span_ 28" Date 
happens to be slightly hogbacked), the total com- neta mae _ 


Drawing No. 


pressive (or tensile) load is obtained. Dividing this x ioe = ar wate 
again by the cross-section of flange that remains | —o Section No, | Length Rn | a) Top Flange. curtailments. 
after the curtailment of the plate (namely, 9 sq. in. ; = ie 
° — a P = —_ Toss “ 
in the one remaining plate + 6-50 sq. in. in the | Area, | Length.) Arm. 
angles = 15-50 sq. in. total) gives the stress in the In Ft Ft -— 
. feb plate 6 f ‘ 22-16 98 
flange remaining after curtailment—erring well on | Ve” p!@t 26 x4 : leo iow ped : In Ft. Ft 
. . . : 26 2 3-00 6-00 27-63 165 12 x 2 plate 9-00 17-0 7-0 
the safe side owing to the assumptions made—as | . 2. oan | -e a. 2x 7 ph ‘ 7 j 
"2 . j , : 26 iz 2 ‘ ) q i ¢ = - — 
being 2-76 tons per square inch in the present | po 2 4-42 a-84 | 35-70 315 = jn 9-00 full 
instance. If there were further plates to curtail, | pange angles 3h < 3h x4 4 29-85 | 119-40 | 11-05 | 1,318 |/o73;x3,x4Ls| 6-50 | 
the others could be dealt with in the same way. | Top flange plates 12 x} 1 29-85 29-85 30-60 912 - 
Tension at mid-span and tension at curtailments 12 x 3 1 17-00 | 17-00 | 30-60 520 
° | ~ - P . an 
are calculated in a manner precisely analogous to|_,, covers 12 x 3 1 2-50 2-50 | 30-60 76 
the corresponding compressions, except that the net | Lower flange plates) 16 = 4 l 20-80 | 29°80 | 27°20 = ” 4-50 
| . ~ - o° .o Re 24-5 
area of the bottom flange takes the place of the gross | 6 x i R | Be-OO | Be-6O | Sra pen 
- | covers 16 ; l 2-50 2-50 27-20 68 - - 
area of the top flange. : 
Stiffener tees 6 3 ; 20 3-00 60-00 14-53 870 


Maximum Compression in a Stiffener.—Stiffeners | 
are provided to prevent the web from buckling. 
No satisfactory way of rationalising their design has — — 
been proposed and research on the point seems to be Dead Load 
badly needed. The relevant British Standard 
Specification (No. 153, Parts 3, 4 and 5, 1925) 
requires each stiffener to be proportioned as a strut Tons per | Total 
equal in height to three-quarters of the depth of the | Foot Tons 

: Own weight 0-10 2-73 

girder and capable of taking a load equal to the 
entire shear in the girder in the case of a stiffener 
placed over the bedplate, or two-thirds of the shear 


Total, own weight, Ib 6.111 














Cross members 


1} o." [ Sos Sos See 


at the point of attachment if placed elsewhere. | i .work 7-0 x bay x4 0-49 13-73 
Chis rule appears to be objectionably arbitrary, in ” 
that it takes no account of the spacing of the a «ee 1} e.00 6-12 





stiffeners. Applying it in the present example, the | Comenets 20 is Bottom Flange 
load to be carried by the endmost stiffener will , 
equal the end reaction of the girder, 35-23/2 tons, | Road material 7-0 1-29 x 5 0-45 12°65 Gross Less Net 
Che stiffener consists of two tees each having a cross Area. Holes. Area 
sectional area of 4-27 sq. in. and two gusset plates In 
which each add to this an average of 1-75 sq. in. 2/3 x 3h x 4L’s | 6-50 | (4 x 0-47)) 4-62 
Dividing the shear by the total of these areas gives 
an average compressive stress in the stiffener of a BEE 
18 oe » 9-00 | (4 x 0-47)| 7-12 


18 x ¢ plate 9-00 | (4 x 0-47)| 7-12 





1-68 tons per sq. in. 
Maximum Shear in Web.—This occurs at the end 
of the span, where the stress is found by dividing | 7,¢4) 1-26 35-23 24-50 18-86 
the end reaction by the cross-sectional area of the | — Se 2 
web plate. Rivet holes in the web may usually actaut i, ; 
: : Unit Stress. Tons per sq. in. 
be neglected In doubtful cases the principal Calculation of Stress due to Permissible 
D.L 


stress o may be calculated instead of the separate Kind of Stress L.L. on Span 
: D.L Allow L.L. 


f? 
shear stress s, the formula being o Ja are — 


T , = = - » entities 35-23 x 28 1 mo 

Chis particular girder has the rather unusual Compression at mid-span —= < 5795 x 24-60 2-24 6-80 4-56 9.94 * 35°23 

feature (in one so short) of web plates varying in . = ft 

thickness, and it might be advisable to work out . 

the shear stress at other points besides the ends of | 36°33 2 7) ~(a-sex 2 
2 ; 2 


the span ; also to check the strength of the web | compecssion at first curtailment 3-16 x 15-60 





2-76 6-80 4-04 51-6 


splices. 

Bearing Pressure and Shear in Web Rivets | 
A girder may be regarded as a device for chang 
ing vertical forces into horizontal forces, the web |... , , 
bole the lever whereby this is effected, and the | Tension at mid-span 8 2-25" x 18-86 . nka ; 
flanges being members wherein these horizontal | (= 23 7) . (1 osx? ) 
forces can be resisted. For equilibrium, the}... at arst curtailment ncn 
horizontal shear must equal the vertical shear, and | ““""°"’ 2-16" x 11°74 
hence the couple constituted by the vertical shear | ; : 35-23 — a as eae eee fs 
multiplied by the pitch of the rivets must equal the | ™**imum compression in stiffener 2 aCe dies “—_ sions wate 
couple constituted by the resistance of one rivet 35-23 1 
multiplied by the distance between the top and | Maximum shear in web s *“sa75 
bottom lines of rivets. Here the pitch of the rivets — ——_ 
is 4 in., and the distance between the centre of those | pearing pressure in web rivets : = — = 2-7 
attaching the top and bottom flange angles to the | : a 2 = - 
web plate is 20 in. (1.¢., 24 in., the depth of the web| . .. in web rivets ee >. | 2-94 5-00 2-06 | 26-7 
plate, at the end of the span, minus twice the * back iti .  Ueeew 6S a Sh Demibehes en dle 
mark ”’ of the 34 in. by 34 in, angles). Hence the | 35-23 1 4’ 
maximum load on any one of aon ae io theend |S Oo 2 “txoe*s | ** “= —_ | et 





35-23 x 2 
a ES . 2-91 7-00 4-09 49-6 


35°23 — © en! 
reaction —— tons multiplied in the ratio ;.. The 
=U . ‘ ’ 

Fie. 2. BripGe Stress SHEET. 


bearing area of a j-in. diameter rivet in the ¥%-in. | 
web plate is § sq. in. by ¥% sq. in., and dividing by 
this gives the bearing stress to be 9-22 tons per | and bottom of the girder is the full 24 in. depth of | kind of stress considered in the present example is 
square inch. Similarly, the double shear area of | the web. These rivets are only in single shear, but | now complete, though other designs of girder might, 
each rivet is twice the area of a circle of j-in. | as there are two rows of them, their combined area of course, contain further elements for which 
diameter, and dividing by this gives the shear | will be the same as for one row in double shear. corresponding calculations ought to be made—such 
stress as being 2-94 tons per square inch. The thickness of the flange plates and angles is as flange and web splices, and pressure on the 
Shear in Flange Rivets.—The flange rivets are | Such as to render it evident that the bearing pressure | bearing plates. 
on these will not be the governing factor, and this, The column headed “ Allow ”’ is used for entering 


those connecting the flange plates to the flange 
angles. ‘The shear is similarly calculated, but here | therefore, is not worked out. the permissible maximum value of each kind of 
ithe distance between the shearing surfaces at top! The calculation in respect of dead loads for each’ stress. For new work complying with the British 
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Standard Specification, this will be 8 tons per square | trains at suitable speeds, with the proper allowance 
inch for tension, 5 tons per square inch for shear in | for impact. 
the web plate, 6 tons per square inch for shear in| In a road bridge, the distribution of loads among 
shop rivets, and 12 tons per square inch for bearing of | its several girders is less straightforward. One 
rivets. The compressive stress allowed in the top| complication may be the existence of side pavements 
flange depends on whether the outside edges are| whereon it is not thought necessary to assume 
stiffened, as is sometimes done by means of special | vehicular loads but only a crowd of pedestrians, 
edge angles. With such stiffening the stress may be | and for a girder loaded entirely in this way it is 
l , ; merely necessary to divide our “ permissible L.L. 
8 (1 — 0-0075 y tons per square inch, and without |on span” by the area of Pot supported, in 
‘ I order to obtain the permissible crowd load per 
it 8 (1- 0-01 -) tons per square inch, where / is|Square foot for comparison with what is expected. 
b Where, however, a girder carries partly a crowd 
load and partly wheel loads the crowd assessed 
at some appropriate figure, such as 1 cwt. per 
, square foot, may first be subtracted from the per- 
allow lower stresses in order to take account of | missible total live load, on the assumption that the 
weaker material and also of possible corrosion. _| rest is available for wheel loads and may be dealt 
Any surplus in the allowed stress beyond that| with as below. Of course, there is always the 
which we have calculated to be absorbed by dead possibility of vehicles accidentally mounting the 
load is available to resist live load; this is now| pavement, but it is most unlikely that a whole 
found by subtraction and entered in the column) train of them, such as is now to be considered, will 
headed L.L. Using the last column on the right, do so, and the contingency of an odd one doing this 





the “ unsupported length ” of the flange “ between 
effective stiffeners ” and b is its width. In old work, | 
such as the present example, it may be prudent to 





the next step is to proceed, in respect of each kind 
of stress, to multiply the total dead load on the 
span in the ratio that the margin of stress available 
for live load bears to the stress produced by the 
existing dead load. The result is the total per- 
missible live load, in tons, on the girder over the 
span in question. 

Whichever figure in the last column is lowest 
governs the strength of the girder. If it were so 
designed as to achieve perfect structural economy 





all these figures would be equal, since any excess of 
strength in one item beyond that of the weakest item 


is waste. In other words, from the purely economic | 


45 
a 





Ne a a 


can be covered by assuming a fairly high figure for 
the crowd load, so that the vehicle would not put 
more load on the girder than the crowd it displaces. 

It is now necessary to translate the live-load 
capacity of individual girders into terms of wheels 
and axles distributed over the bridge as a whole. 


|The Ministry of Transport has laid down a 


British Standard Unit Loading for Highway 
Bridges consisting of a road locomotive followed 
by a train of trailers, having axles spaced at 10 ft. 
centres with weights in the proportions reproduced 
in Fig. 3; these unit weights are to be multiplied 
by a factor depending on the importance of the 


1.0 8RITISH STANDARD UNIT LOADING FOR HIGHWAY BRIDGES 
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point of view, the girder should be such that imme- lroad. The multiple recommended by the Ministry 
diately the limiting live load is exceeded everything | of Transport for bridges in Great Britain carrying 


will fail at once. 


But, of course, from the practical | 


ordinary main roads is 15 units, which would 


point of view it may be preferable that some /| correspond to the heaviest axle weighing 15 tons. 
unimportant item shall give way first, thus acting | “ Each 10 ft. width of carriageway of the bridge 


as a warning. 
In the present example, the weakest element is 
determined by the bearing pressure of rivets in 


the web plate, and economic equality in strength | 


between the several parts is so far from being 
present that the others are variously two, three, 


five, seven, or even eight times as strong as the | 


weakest. But if means were found for strengthening 


the rivet connections—by welding, for instance— | 


the controlling factor would then become the tensile 
stress in the bottom flange and the bridge would 
be three times as strong as at present. As a matter 
of fact, these results are fairly typical of those 
obtained from similar investigations of a number 
of bridges built thirty or forty years ago, and they 
suggest that in those days the design of riveting 
did not receive the attention it deserves. 

Further calculations beyond those shown in 
Fig. 2 become necessary if the strength of individual 
girders is to be related to the loading which the 
bridge as a whole can carry. In the case of a railway 
bridge, whether for one or more tracks, the share 
of track loads borne by each main girder is simple 
enough to calculate from the cross-section of the 
bridge, since each girder receives a share of a track 
load inversely proportional to its distance from the 
centre line of that track, to which, says the Bridge 
Stress Committee’s Report, 1929, should be added 
an allowance for the “lurching”’ effect of loco- 
motives, as therein tabulated, on the outside girders, 
but not on the centre girder of the bridge. The | 
capacity of the bridge is governed by whichever 
girder is found to be weakest in relation to the 
share of load it receives. If that share be 1/p of a | 
track load, then p times the “ permissible L.L. on | 
span,” found as in Fig. 2, is the equivalent uniformly | 
distributed load per track that can be carried, and | 


|is to be assumed as completely occupied by a 


succession of standard trains.” 

Where a road bridge is carried on only two or 
three main girders it will be as easy as in the case 
of a railway bridge to determine from the cross- 
section what share of how many road trains is 
borne by each. But for road bridges of moderate 
span it is more common in this country to find 
many main girders of moderate depth placed a few 
feet apart under the whole width of the road, with 
troughs, a concrete slab or jack arches spanning 
crossways between them. With this form of 
construction, it becomes uncertain to what extent 
any one of the girders—though it may have a 
double line of wheel loads almost directly over it, 
the off-side wheels of one train of vehicles and the 
near-side wheels of the adjacent train—is relieved 
by such other girders as may intervene between it 
and the next line of wheel loads to either side. 
Clearly the thickness of decking and road material 
exercises a spreading and arching effect, while the 
cross members or slab, if such exist, may act, at 
least partiaily, as continuous beams distributing 
the wheel loads over adjacent girders. From these 
considerations it has been ruled that where the 
depth of the neutral axis of the girders is not less 


| than 2 ft. 6 in. below the road surface, each girder 


may be assumed to carry 6/10 of a line of wheel 
loads, where 6 is the spacing between the girders. 
Assuming this, and remembering that a girder 
under the kerb can have over it only one train of 


| wheel loads (half axle loads), whereas those under 
| the middle of the road can have two trains of wheel 


loads (equal to the whole of a train of axle loads), 

it becomes possible to calculate what fraction of a 

train of axle loads may be borne by each girder. 
Dividing the “ Permissible L.L. on Span” as 





this may be compared with the tables printed in | found in Fig. 2, by this fraction, gives the E.U.D.L. 
the above-mentioned report (or earlier ones else- | in tons per 10 ft. width of roadway that the bridge 
where) giving the E.U.D.L.’s that correspond to/|can carry. A table in British Standard Specifica- 
various standard arrangements of locomotives and | tion No. 153, Parts 3, 4, and 5, Appendix I (1925), 


gives the E.U.D.L. in tons per unit loading of the 
standard road train for various spans. 
Dividing the E.U.D.L. per 10 ft. width by this 
tabulated E.U.D.L. per unit of loading, gives the 
number of such units that the bridge can safely 
carry; in other words, the weight in tons of the 
maximum permissible axle load followed by other 
axle loads in the proportions stated in Fig. 3. 
In the case of those items in the column of “ Per- 
missible L.L. on Span,” which are functions of shear 
and not of bending, it is more accurate to obtain 
the required result by dividing the safe E.U.D.L. 
per 10 ft. width by twice the maximum shear per 
standard unit loading for the span in question, 
which is obtainable from another column in the 
same Table. 

With this statement that the bridge is safe for 
British Standard Loading of so many units, this 
article may be brought to a close. 





LITERATURE. 


— 
Der Baugrund, By M. SincEr. 

[Price 28 marks.] 

Tuts is a textbook of practical geology for architects, 
builders and engineers, and embodies the results of 
practical experience obtained by the author in vari- 
ous capacities not only in European countries but 
also overseas. The relationship and dependence of 
building construction upon geological conditions is 
nothing new. Indeed, in the broader sense it may 
be said to have existed since the days when primitive 
man lived in caves, since the days when the lake 
dwellers drove piles upon which to erect their homes 
and formed paths to the spring from which they 
derived water, to the later days when the question of 
security against enemy attack provided the chief 
consideration in the location of human settlements. 
At a still later period, sites became more thickly 
populated, the knowledge obtained by experience 
of continuous building within the same area led to 
standardisation of practice and geological considera- 
tions could, in general, be ignored. 

Recent modern developments in building con- 
struction of all categories, however, make greater 
claims on the available natural ground support. 
Even sites located in the oldest human settlements, 
which have been built and rebuilt upon for cen- 
turies, can no longer be measured with preconceived 
standards in face of the new demands, hence con- 
sideration of geological conditions has become of 
paramount importance. As new methods are 
designed for overcoming these difficulties, they will, 
in turn, tend to become standardised, a tendency 
which is also not without its drawbacks, as is 
demonstrated in a case quoted by Herr Singer. A 
certain building authority had erected a structure 
in alluvial ground over a former arm of the river, 
long previously filled in and forgotten. The unex- 
pected and unwelcome experience that resulted 
with the river mud led to quite unnecessary measures 
being adopted with a subsequent building, which was 
provided with a massive ferro-concrete raft, despite 
the fact that the site, on this occasion, was located 
upon good bearing tertiary formation with natural 
drainage. That the policy of taking matters for 
granted has comparatively seldom had disastrous 
results is mostly due to the town drainage: the fact 
that roofs and paving catch the rainfall. There is, 
however, no justification in these more enlightened 
days for antiquated rule-of-thumb methods, and 
even in cities where comprehensive regulations are 
enforced, it is no reason why operations should be 
carried out without a thorough comprehension of 
their significance and logical application. A proper 
appreciation of geological conditions provides a 
means of recognising difficulties and avoiding them ; 
technical knowledge provides the means of over- 
coming those difficulties which cannot be avoided, 

The scheme adopted by the author has been to 
arrange the material on a physical and regional 
basis, close touch being constantly maintained 
between geological conditions and practical tech- 
nical considerations. The first half of the volume 
which is divided into seven parts, is devoted to 
such matters as the geological formations and 
characteristics of the earth’s crust; effects pro- 


Vienna : Julius Springer. 





duced by ice, water, wind ; coastal erosion ; delta 








160 


ENGINEERING. 





formation ; climatic effects, &c. It should, how- 
ever, be interpolated at this point that throughout 
the work the author maintains a most laudable 
consistency in sticking to his subject, which is not 
geology, but geology related to building construc- 
tion. Physics, chemistry and biology each have an 
important bearing on the main theme and embrace 
such matters as ground-water, subsidence from vari- 
ous causes, vibration, earth temperature, frost, 
chemically impregnated waters, gas, living organ- 
isms in the soil, &c. : 

In practice the engineer will have to deal with 
alluvial formation very much more frequently than 
with the older rocks, so that the contention, 
which is supported by the author, that much time 
out of a limited curriculum is often devoted to 
paleontology and petrography at the expense of 
the more practical study of alluvial and diluvial 
rock weathering processes and the resulting deposits, 
appears to be well founded. Rocks and weathered 
rocks in their widely varying forms passing down 
from the mountains, through the stages of landslide, 
avalanche or moraine transportation to the ulti- 
mate results of weathering, clay, gravel, &c. con- 
stitute the materials with which the builder and 
engineer have to deal. Chapters dealing with static 
and climatic stability of various soils and materials 
are given, together with one on the testing of build- 
ing ground; the latter including descriptions of 
modern methods, such as test loading and the 
various geophysical applications, seismic, electro- 
magnetic, and others. 

The dynamics of building ground receive a special 
chapter which covers such matters as the effects 
of pressure on free and enclosed bodies, stable, 
unstable, composite, pulverised material, fluids, 
tension, flow, settlement and movement of struc- 
tures, and the dynamics of pile driving. The 
remainder of the book is devoted to regional and 
topographical geology as applied to building con- 
struction. The chief cities of the world are classified 
according to their topographical geology into seven 
groups, as for example salt and gypsum areas, ter- 
tiary basins, sub-coastal pliocene, glacial areas of 
Europe and America, pleistocene or new quater- 
nary alluvial deposits, &c. Besides the geological | 
characteristics, an account of building experience | 
with descriptions of outstanding structures is given 
in each case. Problems for the modern builder, such 
as those relating to the catacombs of Rome, the 
miles of old gypsum workings which honeycomb 
Paris, the mine galleries of Vienna made during the 
siege of that city by the Turks in 1529 and 1683, 
to mention but a few of those dealt with, add a 
touch of almost romantic interest to a practical 
subject handled in a thoroughly practical manner. 














Modern Materials Handling. By 8. J. Kosuxrs, M.E. | 
New York: John Wiley and Sons, Incorporated. 
London : Chapman and Hall, Limited. [Price 37s. 6d. 
net.) 

In a mechanical age such as ours, mechanical 

handling of materials must manifest itself as an 

important factor influencing the rate of progress. 

Contemporaneously with industrial growth, par- 

ticularly in the size of the unit employed, the 

transportation of material over short distances at 

a rapid rate has developed. Manual labour has 

failed to satisfy modern price demands, and is con- 

tinuously being displaced by automatic devices. 

The author has endeavoured to supply a reference 
book on this all-important subject. It has for its 
object the dual réle of providing a text book and 
a reference book. Whether it has achieved the 
former in its truest sense is somewhat doubtful. 
The latter it has most certainly attained, pre- 
senting in a condensed form the methods generally 
adopted in transporting materials. The scope of 
the work is extremely wide and the amount of infor- 
mation that has been included between its covers 
is remarkable. 

It commences with an excellent summary of the 
principles involved in the selection of equipment, 
indicating the conditions prevailing where the costs 
of handling material will be relatively high, and then 
proceeds to analyse the movements of materials in | 
the plant. The mobility of the product itself and | 
the form of the product, whether in bulk or piecemeal, 
is next considered and also the type of apparatus 
most suitable for the necessary operation. 
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of the book is a discussion of the various types of | that there is probably no craft save that of the 


The work 


apparatus and auxiliaries employed. 


commences with a general classification of cranes, | 


and specifications are given, practically every type 
being dealt with. The treatment covers crane 
motor and braking equipment, discusses the most 
suitable types, and gives appropriate methods of 
calculation. 

Overhead or tramrail systems, and ropeways, 
cableways, &c., are next covered, and this is followed 
by a section dealing with trucks for industrial pur- 

yoses. The advantages and disadvantages of the 
various types of these appliances are compared 


from standards of performance and financial cost, | 


and a typical analysis is given for determining 
operating costs. The latter are then carefully 
surveyed. Typical conveyor installations and per- 
formance are next described, covering belts, chutes, 
bucket elevators, screw conveyors, &c. A de- 
scription is also given of the water jet conveyor, 
and the application of some of these methods in the 
modern power station is dealt with. 

The production of the work is of a high standard 
usually associated with the publishers; there are 
numerous tables, and the diagrams and illustra- 
tions, of a clear type, are prolific. Its author is an 
assistant professor of an American university and 
has drawn his illustrations and examples from 
typical American practice in which this subject has 
been highly developed. It is well indexed for easy 
reference and provided with ample footnotes giving 
the sources from which certain information has been 


| drawn. 


It is perhaps unfortunate that the price will be 
beyond the limited means of the average English 
student, but the practising engineeer will find in it 
a useful aid in the solution of his various problems. 


Modern Practical Stairbuilding and Handrailing. Part I. 
—Staircase Construction and Design. Part II.—Hand- 
railing and Wreath Making. By Georae Euuts. London: 
B. T. Batsford, Limited. [ Price, in one volume, 30s. net.) 

Mr. Extis, unfortunately, did not live to see the 

actual issue of this book from the press, and having 

been so long in ill-health, was greatly handicapped, 
to meet which difficulty his old friend, Mr. Wm. Cox, 
of the Regent-street Polytechnic, was commissioned 
to see this very valuable contribution to the builders’ 
art to a conclusion. The volume is in two parts, 
each of which may be had separately. The illus- 
trations, of which there are many, whether half- 
tone or line diagrams, are particularly good, and the 
descriptive matter, for a difficult study, as readily 
understood as the subject permits. With respect 


| 


mason, for some kinds of stone cutting, which needs 
so complete a knowledge of practical geometric 
methods as that of complicated stair work and hand- 
railing, with corresponding difficulty in communi- 
cating those methods to the craftsman, for three- 
dimensional geometry, of curved and _ irregular 
forms, is by no means simple. 

Part I treats of stairway construction. Beginning 
with early types of stairs, the general principles of 
planning are laid down, proceeding to a description 
and treatment of what appear to be all possible 
varieties from the simplest rectilinear work for a 
cottage, to the most complex circular, elliptical and 
spiralled forms. There is much intricate matter re- 
lating to the setting out and working of strings, the 
housing of tread and riser ends, and the treatment 
of twisted soffit linings, with much constructive 
detail and general information. Examples of stair- 
work given range from Elizabethan times to times 
more recent, and these will appeal without doubt 
to the artist reader. The hospitable invitation of 
a wide and noble staircase of easy rise, flanked by 
handsome balustrades, has been well understood 
in the past by the masters of domestic architecture, 
and it is pleasing to notice by the many instances of 
modern examples of staircase design, that the art 
is still practised to good purpose. None but those 
greatly interested in good craftsmanship may be 
expected to carry through really satisfactory work 
in construction so intricate and needing such con- 
scientious care. Some of the problems dealt with 
by the staircase builder as matters of strength and 
stability would defy analysis on mathematical 
principles, as, for instance, an independent circular 
geometrical stair (Plate XXII) which is certainly 
rather hopeless as a matter of calculation. As in 
some other branches of the constructive art, the 
confident craftsman having completed the work, 
leaves the scientific person to provide the explana- 
tion if he can. 

Part II of this book, dealing in detail with hand- 
railing, has generally the characteristics of the first 
portion—thoroughness and sufficiency of descrip- 
tion. It opens with the consideration of the straight 
rail, passing to those of single curvature, and from 
these to cases of double curvature, and the theory 
and principles of handrail construction. Various 
types of “ wreaths” are treated, the wreath being 
a part, either in the rail or string, which in form 
accommodates itself to a curve as it rises. Various 
systems of dealing with such pieces are discussed, 
leading up to the author’s own system, derived from 
experience with the older. The nature of the 


The rest | to the two branches of work treated, it may be said | difficulties to be mastered by the tyro in this work 
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may be illustrated by consideration of that part 
of a handrail which turns and rises on a circular 
bend in the stair. Such a piece, deprived of its 
mouldings, may be conceived as part of a square- 
threaded screw—a helical form—and is, so en- 
visioned, comparatively simple, but if a quarter, 
or half-turn, of the thread be supposed separated 
from the imaginary solid screw, and presented in a 
twisted form alone, lying upon the worker’s bench, 
robbed of its association with the parent screw, it 
must offer difficulties to the ’prentice hand which 
it is the purpose of the author to deal with. 

The earlier treatment of the problem was by means 
of what is known as the “ cylinder” method, which 
retains the concept of the screw form, and is com- 
paratively simple, but wasteful of both labour and 
material. Other means of dealing with the problem 
were later devised, the object being to economise 
work and material, in which case the first part of 
the process is to determine the minimum thickness, 
with other dimensions, of the piece from which the 
wreath may be cut. The various descriptions of 
these strange forms to satisfy the requirements of 
different cases, furnishes much material for the 
writer of this book, who deals fully with them. 


Similar difficulties with respect to strings and wall 
skirtings of the staircase proper were treated in 
Part I, but are more conveniently referred to here 
in connection with hand-railing problems of which 
some two dozen cases of more or less intricacy are 
worked in detail. There are furnished usefully in 
each section of the book, glossaries of technical 
terms which help to full understanding of the text. 
The class of work treated is not simple, nor easy to 
master without practice, but the author appears 
to have done his best, with much success, to clear 
away difficulties, and the publishers are to be con- 
gratulated on the production of a fine specimen of 
the printer’s art, this work having been produced 
to Messrs. Batsford’s well-known high standard of 
excellence. 


British Ligut-Draveut GunBoat ‘ SANDPIPER.”’— 
The British Engineers’ Association, 32, Victoria-street, 
London, 8.W.1, informs us that the Admiralty light- 
draught gunboat Sandpiper, constructed by Messrs. 
John I. Thornycroft and Company, Limited, at Woolston, 
and sent out to Shanghai early this year, has been 
reassembled in that city, launched, and carried out a very 
successful trial trip during the last week in July. It 
will constitute a valuable addition to the strength of the 
British river flotilla in China. 





THE SCHENCK AUTOGRAPHIC 
EXTENSOMETER. 
By Dr.-[InG, WALTHER SARAN, 

MopERN research has provided the engineer with 
data concerning his materials of construction, not 
only under static, but also under dynamic, stresses. 
It has also become clear that, in practical work, the 
dynamic stresses may be of equal importance to 
the static. It is also now fully realised that in 
applying data obtained from tests of materials in 
practice, the surface condition, the heat treatment, 
and the liability to corrosion of the material must 
also be taken into account, as well as the form of 
the parts for which the material is used. Although 
much work has yet to be done on these subjects, 
itcan nevertheless be said that, at the present time, 
the working properties of the usual materials of 
construction are fairly completely known. 

When one turns to the problem of the behaviour 
of materials when they are built into a structure, 
the position is by no means the same. In spite of 
the large number of methods of testing materials 
which are available, many cases arise in practice in 
which none of them can be applied. It is natural 
that it should be so, and that only in the simplest 
cases is it possible to measure the stresses in a 
constructional part with any exactness. When one 
is concerned with a complicated casting, or a built-up 
part, which may have unknown stresses, it is rarely 
possible to apply the data or methods on which the 
science of the testing of materials rests. 

In these circumstances, the only course available 
is the development of methods designed to measure 
directly the stress and strain of individual parts in 
a built-up structure. A considerable amount of work 
has been done on this subject, and many instruments 
have been designed for that purpose.* Essentially 
what is required for this type of investigation is a 
piece of apparatus which will measure the dynamic 
extension and compression in a member of a built- 
up structure or machine. From these, the stresses 
in the piece can be easily determined, and, by means 
of a time record, their amplitude and frequency can 
be worked out. 

Among the apparatus of this kind, Messrs, Carl 
Schenck G.m.b.H., of Darmstadt, have recently 
introduced an autographic dynamic extensometer. 
The instrument was developed by the Deutsche 
Versuchsanstalt fiir Luftfahrt, of Berlin-Adlershof. 
The instrument, which is illustrated in Fig. 1, con- 
sists of three main parts: the extensometer proper, 
the recording mechanism, and the driving motor. 
The extensometer is shown in detail in Fig. 2. It 
consists essentially of two tubes, one inside the 
other, which are provided with guides so that they 
remain always parallel, but can move axially with 
reference to each other. The end frames carrying 
the tubes are provided with hardened points which 
are pressed into the bar, or other piece of work the 
extension of which is to be measured. This is 
varried out by means of steel bands, with pressure 
screws, as shown in Fig. 1, or in any other suitable 
manner depending on the form of the piece which 
is being investigated. The distance between the 
hardened points is 200 mm., or, in special cases, 
also 100 mm. The former particular dimension has 
the advantage that in the examination of a steel 
part having a modulus of elasticity of about 20 kg. 
per sq. mm., every 0-01 mm. of extension measured 
by the instrument corresponds to a stress of | kg. 
per square millimetre in the part. 

The relative movements of the two tubes of the 
instrument are recorded by the autographic device. 
As shown in Fig. 2, the inner tube carries a diamond 
scriber on a small extension spindle secured to its 
left-hand end. The diamond is in contact with the 
surface of a glass drum, which is carried on a spindle 
mounted in the left-hand end frame to which the 
outer tube is attached. The glass drum may be 
rotated by a small electric motor, so that the 
diamond scratches a curve on its surface, the form 
of which is determined by the relative movement 
of the two tubes. The motor is arranged to stop 
automatically when the drum has made one com- 
plete revolution. As shown in Fig. 2, the apparatus 
is provided with a second diamond scriber, which 


* See E. Lehr, ‘‘ Messgeriite fiir Dehnungsmessungen,” 
Zeitschrift Maschinenbau, vol. x, page 711 (1931). 
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is mounted on the end frame, and which conse- 
quently scratches only a circle, or full line, on the 
glass drum when it is in contact with it. This serves 
as a base line for the strain curve produced by the 
other diamond. The small motor already referred 
to drives the glass drum through a flexible shaft 
and gearing. The shaft can be seen in Fig. 1. The 
gearing is arranged so that a full revolution of the 
drum may be accomplished in 1 minute, 
24 minutes, or 5 minutes. The motor is of the 
alternating-current type and, if no supply is avail- 
able, may be driven from a small rotary transformer 
supplied from a battery, or from a petrol-engine- 
driven g-nerator. As an alternative to the alter- 
nating-current motor, continuous-current mach- 
ines run off a 12-volt battery can be used. 

An example of the type of diagram produced by 
This shows the 


glass 


the apparatus is given in Fig. 3. 
oscillation, or extension and compression, of the 
piece of work being tested in relation to time. It 
is important to note that the oscillations are recorded 
in their natural size. As the Schenck extensometer 
contains lever or other mechanism connecting 
the scriber with the actual movement of the piece of 
work being tested, there is no possibility of slackness 
in pin joints or other inherent inaccuracy appearing 
in the diagram. Even with very high frequencies 
the curves traced are free from any distortion. The 
examination of the scratched diagram is carried out 
The glass 


no 


by means of a special microscope layout. 
drum is set up in a frame and rotated by hand by 
means of a micrometer-screw, It up in a 
microscope and illuminated by incident light in the 
same way as ordinary metallic sections are examined. 
The magnification obtained allows the shape of the 
curve from start to finish to be examined in detail. 
With this instrument it is not possible for any, 
what one may call, objective errors to be introduced 
by the registering mechanism, neither is it possible 
for any subjective errors to be introduced by the 
observer in the magnification of the record. Varia- 
tions in the position of the scratched line of as 
little as from 0-001 to 0-002 of a millimetre can be 
read, 


is set 


The evaluation of the diagrams can be 


carried out by means of an ocular micrometer, 
which is calibrated by means of an objective 
scale. The glass record being set up on the 
microscope stage, and measuring from the base 


line which the record carries, the height of every 
part of the diagram can be measured by this ocular 
micrometer, which always remains in the micro 


scope. The frequency of such a record as that shown | 


in Fig. 3 may also be measured since the total time 
represented by the diagram is known. In some types 
of investigation it is important to be able to deter- 
mine what part of the record corresponds to a par- 
ticular time in some cycle of operation affecting the 
Such a part of the record can be 
indicated point 
shown in Fig, 2, is carried on a small electro-magnet. 
By energising this magnet. either by means of a 
push button, or a special clock mechanism, at suitable 
line will be seratched on the diagram 


piece under test 


by the second diamond which, as 


intervals, a 
at a place corresponding to the position in the cycle 
which it is particularly desired to examine. The 
image of the diagram in the mi roscope may be 
photographed by utilising an optical bench such as 
is used in the preparation of micro-photographs in 
metallurgical work. Some examples of such photo- 
graphs are given in Fig. 3 to Fig. 6. They show the 
base line and the curve scratched on the glass quite 
clearly 

The curve reproduced in Fig. 3 shows the extension 
and compression of the material on the surface of the 
front axle of a motor-car when the car was standing 
with the engine running. The amplitude of the 
movement is about 0-006 mm., corresponding to a 
stress of 0-7 kg. per square millimetre. The fre- 
quency of the curve is about 22 cycles per second, 
A corresponding curve for the same axle, taken when 
the car was running over a bad road, is shown in 
Fig. 4. In this case the stress is of the order of 
11 kg. per square millimetre. Two examples of the 
vibration of machine tools are given in Fig. 5 and 
Fig. 6. The first of these illustrations refers to a lathe 
which was in operation turning a piece of work when 
the diagram was taken. The amplitude is 0-1 mm., 
and the frequency about 12 cycles per second. 
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Fig. 6 refers to a grinding machine and clearly shows 
a resonance period. The diagram reads from 
right to left and shows a rapid decrease of the ampli- 
tude when the resonance period is passed. 

The instrument which has been described is suit- 
able only for investigations extending over a com- 
paratively short time from some 15 seconds to 4 or 
5 minutes. For investigations which may extend 
over several hours, or even days, a special type of 
instrument is constructed, in which a glass cylinder 
used which has a transitional movement, in 
addition to its rotary motion. The diamond thus 
scribes a helix which may have a developed length 
of as much as 3 m. 


is 
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In applying the Schenck extensometer in practice, 
it is, of course, usually necessary to obtain curves 
from a number of parts of a structure, and, in 
general, these will all have to be taken at the same 
time, necessitating the use of several instruments. 
Only in this way can proper information about the 
behaviour of the structure as a whole be obtained. 
It is desirable in such work that the motors of all 
the instruments should be run from a common source 
of supply in order that variations may affect all 
equally. The instrument has been applied and has 
given valuable information in connection with work 
on aeroplanes, motor cars, bridges, cranes, machine 
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CARBON-DIOXIDE ICE PLANT AT 
DAGENHAM. 


Since the introduction of solid carbon dioxide 
into this country for refrigeration purposes, the 
use of this substance has steadily increased from 
1,200 tons per annum in 1929, to 3,600 tons per 
annum in 1932. The figure estimated by producers 
for the current year is about 6,700 tons. In the 
United States the development has been even more 
notable, the production having risen from about 
130 tons in 1925 to over 55,000 tons in 1932. The 
principal advantage which accounts for this rapid 
development is that as the solid carbon dioxide 
absorbs heat it changes directly to the gaseous 
state, so that no liquid analogous to the water 
resulting from the melting of ice is produced. 
Carbon-dioxide ice is thus a cleanly and convenient 
refrigerant, but it has another advantage in that 
the carbon-dioxide gas which results from the heat 
absorption has a useful preservative effect which 
renders the substance particularly suitable for food 
preservation. Other points in its favour, in com- 
parison with water ice, are that it occupies a smaller 
volume for a given cooling effect, and, weight for 
weight, has roughly twice the cooling power of ice. 
These advantages, in many applications, more than 
compensate for the increased cost of carbon-dioxide 
ice, which, at present, is about five times that of 
water ice, calorie for calorie. 

Some of the applications for which carbon- 
dioxide ice has been found particularly suitable 
are the transport of meat, fish, and all other perish- 
able foodstuffs by road, rail and sea. It is of 
interest to note that the airship Graf Zeppelin 


carried carbon-dioxide ice on its first trip from | 


Europe to America. By far the largest application 
of the substance so far has been the preservation of 
ice cream during transport from the factory in which 
it is prepared to the consumer. Carbon-dioxide ice 
would, moreover, be ideal for domestic refrigeration 
if distribution and service were suitably organised. 
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The carbon dioxide required for the production of 
carbon-dioxide ice may be obtained by burning 
coke, anthracite, or other fuels in a gas producer or 
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under a boiler, the steam produced in the latter case | 


being sufficient for operating the plant. The carbon 
dioxide in the flue gas is absorbed by potash lye, 
| from which it is subsequently driven off by boiling the 
j lye. In these plants, the coke consumption is of the 
|order of }-lb. per pound of liquid carbon dioxide 
produced. Such plants have the advantage of being 
|entirely self-contained, but it is also possible to 
| utilise the carbon dioxide produced as a by-product 
|in brewing and distilling operations. The gas thus 
| produced is entirely free from other gases, but it is 
necessary to eliminate from it the fermentation 
| odours which would otherwise be concentrated in the 
carbon-dioxide ice produced. In distilleries, about 
}-lb. to $-lb. of carbon-dioxide ice can be obtained 
| for each pound of alcohol produced, while in 
| breweries, 3}-lb. to 4}-lb. of carbon-dioxide ice can be 
| produced per barrel of 12 per cent. wort. The gas, 
from whatever source, is liquefied by compression 
| and condensation at the lowest obtainable tempera- 
| ture, which must obviously be below the critical 
|temperature of 31-1 deg. C. The pressure of the 
liquid carbon dioxide will, of course, vary with the 
| temperature, being anything between, say, 50 atmo- 
| spheres and the critical pressure of 73 atmospheres. 
| From this stage, the liquid carbon dioxide is 
|expanded through suitably-designed nozzles into 
an insulated vessel in which part of it is deposited 
lin the form of snow, while the remainder, in the 
| form of gas, is returned for re-compression. 
|snow is compressed, by hydraulic pressure, into 
| translucent white blocks of carbon-dioxide ice, 
having a temperature of —79 deg. C. 
In view of the interest and importance of this 
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fabrik Esslingen, of Esslingen am Neckar, Germany, 
who, in addition, have supplied a 10-ton per day 
plant, working on the coke system, to Messrs. T. 
Wall and Sons, for their Acton factory. Messrs. 
Lloyd and Ross, 36, Victoria-street, S.W.1, the 
agents for Maschinenfabrik Esslingen in this country, 
inform us that the Dagenham plant has only 
recently been increased from its previous capacity 
of 30 tons a_ week. Solvent Products 
manufacture industrial alcohol from the fermenta- 
tion of molasses, and utilise the carbon dioxide 
collected from the fermenting vats for the production 
of carbon-dioxide ice, which is sold under the trade 
name Cardice. The fermenting vats are covered, 
and the gas produced during fermentation is drawn 
off through piping fitted to the top of each vat. 
The general arrangement of the plant is shown 
in the plan, Fig. 1, on the opposite page, and further 
illustrations of it are given on Plate VIT and above. 
The gas collected from the fermenting vats passes 
through a balancing gas holder, shown in Fig. |, 
and also partly visible on the right in Fig. 7, 
Plate VII, to a single-stage pre-compressor shown 
in the plan and also in Fig. 5, Plate VII. It will 
be seen that two pre-compressors are provided, one 
being kept as a standby. In one of these com- 
pressors the pressure of the gas is raised to about 
3 atmospheres. The pre-compressors and the high- 
pressure compressors, which will be referred to 
later, are driven by belt from a line shaft running 
the whole length of the compressor building, as is 
best shown in the plan, Fig. 1. The shaft is driven 
by belt from three 100-h.p. Allen high-speed vertical 
steam engines, one of which is clearly shown on 
the right in Fig. Plate VII. The engines are 


Messrs. 


o, 


| supplied with steam at 150 lb. per square inch, 


and their rated output is 90 b.h.p. to 135 b.h.p. at 


method of refrigeration, we propose to describe a | from 335 r.p.m. to 500 r.p.m. 


plant having a present capacity of 55 tons of solid 


Before the gas is liquified it is necessary to 


carbon dioxide per week, which has been installed | remove any moisture, alcohol, and organic impurities 
in the works of Messrs. Solvent Products, Limited, | it may contain, and for this purpose, after the first- 
Dagenham Docks, Essex, by Messrs. Maschinen-! stage compression in the pre-compressors, it is 
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passed through the battery of purifiers indicated | pressure to this cylinder the snow which has entered 
in the plan, Fig. 1, but more clearly shown in| the chamber from the tower is compressed between 
Fig. 8, on the Plate. In these, the gas is first | the ramand thecover. After withdrawing the latter, 
washed with water to remove the alcohol and then|a rectangular block of solid carbon-dioxide ice, 
passed through calcium chloride to remove the measuring 10 in. by 10 in. by 6} in., and weighing 
water; the calcium-chloride drier is shown on the | about 35 Ib., is removed by completing the stroke 
The gas next passes, in| of the main ram. 
turn, through three pairs of vessels in which it is} The block, clearly shown in Fig. 10, Plate VII, is 
bubbled through sulphuric acid for further drying | then placed by hand on to a slat conveyor, which 
and purification, and is then passed through a| takes it along to the storage and packing depart- 
vessel containing mineral oil, the main object of | ment, a photograph of which is reproduced in Fig. 12, 
which is to remove any traces of acid that may | page 163. Here eight blocks are placed in a wooden 
Finally, it is passed through | box, and a number of these wooden boxes are packed 
in heavily-insulated wooden cases capable of holding 
The purified gas is then compressed in three | about 8 tons of Cardice. Stored in this way, the 
stages, the gas being cooled between each stage of| sublimation loss is controlled. Snow can also 
compression in the coolers shown in Fig. 7, on| be stored in the towers, if required, but the loss 
Plate VII, and also indicated on the plan, Fig. 1.|is then greater. The blocks are cut up by a 
We should perhaps mention, in connection with} band saw, visible in both Figs. 11 and 12, and are 
the latter, that the coolers are shown to the left of| packed for dispatch in cardboard boxes lined with 
their actual position, having been moved in the| two thicknesses of corrugated cardboard. In these 
drawing to economise space. In a final cooler the | boxes the loss is about 1 per cent. per hour, but in 
gas is liquefied, and it is then stored, as will be| large insulated containers the loss can be reduced 
explained later. There are three of the three-stage | to 1 per cent. a day. 
compressors, as shown in the plan, Fig. 1; one{ Although the most important application for 
of them can be seen in Fig. 6. One of the com-| carbon-dioxide ice is obviously refrigeration, there 


extreme left in Fig. 8. 


have passed over. 
wood charcoal to complete the deodorisation. 





pressors is used for the liquefaction of fresh gas, is little doubt that many other applications for it 
another being used for re-compressing gas returned | will be found as soon as its use becomes more 
from the snow towers, referred to later, while the general, 
third is kept as a spare. Sectional drawings of | 

one of the three-stage compressors are reproduced 
in Figs. 2 and 3, Plate VII, from which their design 
and construction can be followed. The cylinder 
diameters, it will be seen, are 230 mm., 175 mm. 
and 100 mm., and the piston stroke is 400 mm. 
Of the three stages, the first is carried out in two 
compression spaces, viz., that to the right of the 
differential piston and the annular space between 
the two parts of this piston of different diameters. 
The second stage compression takes place in the 
space to the left of the differential piston, and the 
third stage in the cylinder at the extreme right 
of the illustration. After each stage the gas passes 
through an oil separator and an intercooler. 
certain Excise restrictions, the 


LABOUR NOTES. 

| Tue Ministry of Labour estimates that at July 24, 
1933, there were approximately 9,800,000 insured per- 
sons aged from 16 to 64 in employment in Great Britain. 
This was 8,000 more than a month before, and 549,000 
more than a year before. The total is exclusive of 
approximately 26,000 insured persons in Scotland, 
and in certain textile centres in Lancashire and York- 
shire, who, though registered at employment exchanges 
as temporarily stopped, were not at work on account 
of local holidays. The improvement shown in the 
past few months continued in iron and steel manu- 
facture, engineering, shipbuilding and ship-repairing, 
metal goods manufacture, the woollen and worsted 
and hosiery industries, and in the shipping, dock and 
harbour hotel and boarding-house services. On the 
other hand, there was some further decline in coal- 
mining, the motor-vehicle industry, and in tailoring, 
together with a slight falling off in boot and shoe 
manufacture, building, and public works contracting. 
The numbers registered as unemployed showed an 
increase in the cotton and jute industries as the result 
of local holidays. 








Since, owing to 
distilling plant is not in continuous operation, it is 
necessary to store the liquid gas in order to obtain 
a continuous output from the carbon-dioxide ice 
plant. For this reason, forged-steel cylinders, each 
1 ft. 6 in. in diameter, and 22 ft. long, are provided, 
as shown in the top left-hand corner of the plan, 
Fig. 1: a photograph showing part of the battery 
of the storage cylinders is reproduced in Fig. 9. The 
cylinders each hold 4§ ton of liquid gas, so that 
vas can be stored to operate the plant 


At July 24, 1933, the numbers of unemployed 
persons on the registers of Employment Exchanges 
in Great Britain were 1,855,214 wholly unemployed, 
501,702 temporarily stopped, and 85,259 normally in | 
casual employment, making a total of 2,442,175. This | 
was 4,067 more than the number on the registers at 
June 26, 1933, but 369,607 less than a year before. 
The total comprised 2,013,716 men, 54,859 boys, 
334,609 women, and 38,991 girls, and it included the | 
26,000 persons who registered during local holidays 


seh 


Of the persons on the registers at July 24, 1933, about 
44 per cent. were applying for insurance benefit and | 
about 44 per cent. for transitional payments, while 
about 12 per cent. were uninsured, or were, for other 
reasons, not entitled to benefit or transitional payments. | 
In the case of about 55 per cent. of the total of 2,139,792 
persons on the registeTs, who were applying for benefit or | 
transitional payments, the last spell of registered unem- 
ployment had lasted less than three months, and in 
the case of about 66 per cent. it had lasted less than 
six months; about 22 per cent. of the total had been 
on the register for 12 months or more. 








sufficient 
for some days. 

For the production of carbonic-acid snow, a 
battery of 10 snow towers is provided, as in licated 
in the plan, Fig. 1 ; they can also be seen in Fig. 11, 
on page 163. ‘The towers are merely insulated steel 
cylinders 2 ft. in diameter and 39 ft. high, fitted 
with a liner of square section. ‘The liquid gas is ad- 
mitted to the upper end of the towering, having been 
on its way to the tower passed through pre-coolers, 
one of which is cooled by well water and the other 
by gas returned from the snow towers. The 
liquid gas enters the tower through a small nozzle, 
about 50 per cent. by weight being formed into 
snow while the remainder of the gas passes out 
through openings in the top of the liner, down 
through the space between the square liner and 
the cylindrical walls, and finally passes off from 
the bottom of the tower at a pressure of from 
3 to 4 atmospheres to be re-liquefied in one of the 





referred to. 


Jetween June 26, 1933, and July 24, 1933, the 
number on the registers decreased by 7,954 in the 
London area, 147 in the South-Western area, 2,453 in 
the Midlands area, and 4,737 in the North-Eastern area. 
[here were increases of 379 in the South-Eastern area, 
6,463 in the North-Western area, 10,834 in Scotland, 
and 1,682 in Wales. 


three-stage compressors, as above mentioned, 
Each tower holds about 700 Ib. of snow, and when 
it is full, as judged by the time for which the liquid 
gas has been admitted, a cover plate bolted on to 
the bottom end of the tower is removed and a port- 
able hydraulic press is brought into position under 
the tower by moving it by hand along rails. The 
press can be seen in Fig. 10, on the Plate, and a 
longitudinal section of it is reproduced in Fig. 4. 
The snow falls down from the tower into a rect- 
angular chamber, which forms part of the press, one 
end of the chamber being closed by a cover held in 
position by a hydraulic ram. A solid ram, which 
fits the rectangular chamber, is operated by a second 
hydraulic cylinder, and by admitting water under 


In July, the home branch membership of the Amal- 
gamated Engineering Union decreased from 169,064 to 
168,541, and the colonial branch membership from 
22,180 to 22,154. The number of members in receipt 
of sick benefit decreased from 2,701 to 2,664, and the 
number in receipt of superannuation benefit increased 
from 13,443 to 13,527. The number in receipt of dona- 





[Auc. 18, 1933. 


tion benefit decreased from 6,431 to 6,214, and the 
total number of unemployed members from 36,749 to 
35,217. 


Mr. Little, the president of the Amalgamated Engin- 
eering Union, mentions in the August issue of the 
organisation’s Journal that a communication had been 
received from the Trades Union Congress General 
Council, enclosing a copy of a letter from the Deputy 
Chief Inspector of Factories, together with proposals 
for amending certain regulations covering the con- 
struction and repair of ships. The Union was invited 
to attend an interview on the subject at the Home 
Office on July 11. It was learned, Mr. Little says, 
that the regulations had come into force on July 1, 
1932, and that subsequently, representations had been 
received from the Oil Tanker Section of the Chamber 
of Shipping with regard to clauses in them dealing with 
the repair of oil tanks. It transpired that, although 
throughout protracted discussions on the code the 
Home Office had been in constant communication 
with the Shipbuilding Employers’ Federation, the Oil 
Tanker Section of the Chamber of Shipping had 
remained unaware that regulations for the repair of oil 
tanks were under consideration. The Oil Tanker 
Section, as well as the Shipbuilding Employers’ Federa- 
tion, were now, it was explained, seeking amendments to 
the regulations. The representatives of the unions 
at the interview opposed the suggested alterations on 
the ground that the regulations had not been in opera- 
tion long enough to enable them to determine whether 
the proposed changes were likely to add to the safety 
of men employed on such dangerous work. After a 
protracted discussion, it was understood that 
matter would lie in abeyance for twelve months. 


the 


As general secretary of the Amalgamated Engineer- 
ing Union, Mr. A. H. Smethurst was responsible for 
the editorial notes in the organisation’s Monthly 
Journal. He has now retired under the age limit, and 
in a note in the August issue he takes formal leave of 
the members. “ As this will be the final occasion,” 
he says, “upon which I shall have the honour and 
privilege of officially addressing you through this 
medium, I should be ungrateful if I failed to express 
my unstinted thanks for the cordial assistance I have 
universally received from the officers and members of 
the Union . . . It is my considered judgment that 
our Union will adapt itself to the evolutionary changes 
which are taking place, and, by so doing, continue to 
play its part not only in defending the rights of our 
members, but also, with the assistance of other organ- 
isations, in bringing about that change in our economic 
system which will enable each member of the com- 
munity to live and enjoy a full life.” 


The report of the General Federation of Trade 
Unions for the second quarter of the current year 
states that the number of affiliated societies is 93, of 
which 61 are on the higher scale, 29 on the lower 
scale, and 3 on both scales. The membership on 
which contributions are based is 405,236, of which 
243,386 are on the higher scale, 152,630 on the lower 
scale, and 9,220 on both scales. During the quarter, 
6,8751. 19s. 6d. was received in contributions and 
3031. 10s. paid out in benefits. In a note, Mr. Appleton, 


|the general secretary, draws attention to the fact 


that the overdraft at the bank has been reduced by 
6,0501. “This liability is covered,” he says, “ by 
first-class securities, such as would be accepted any- 


where. Nevertheless, its steady reduction is desirable. 


| A continuance of industrial peace and a revival of 


commercial activity will effectively contribute to this 
end.” 

Mr. Appleton deals in very interesting fashion with 
the subject of “ holidays with pay.” In the course 
of the article, he says: ‘“ At most of the conferences 
(national and international) it has been my fortune to 
attend, questions of cost and incidence have been 
ignored, or very similarly treated, by those demanding 
social concessions. Only rarely have costs and inci- 
dence been mentioned; seldom or never exhaustively 
and patiently analysed for the purpose of determining 
practicability. This disinclination to face the facts 
of a situation, if these presage disappointment, is 
foolish at any time; it is particularly foolish when 
discussing holidays with pay. Imfserious miscalculation 
is made, the scheme, even if inaugurated, could not 
long survive. If the cost of such a great concession 
went beyond industrial and commercial earning 
capacity, the scheme would collapse, and the burden 
of liquidating resultant debts would then fall upon 
those who never benefit. However much the incidence 
of costs are camouflaged, the wherewithal to meet 
them must be earned by the producers, some of whom 
are very humble ones. In considering this question 
of costs, it is necessary to remember that in the 
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ultimate, these must fall, though in varying degree, 
and with varying perceptibility, upon those who, in 
field, mine, factory, ship, or office win the wealth which 
enables Great Britain to meet all her costs of govern- 
ment and subsistence.” 


The cost of holidays with pay and how the money to 
defray it is to be obtained are, in Mr. Appleton’s 
opinion, vital questions. “Amounts allowed and 
numbers included will,” he says, “settle the first. 
Fifty years ago, an allowance of 2I. for every adult would 
have been hailed with delight. Outlooks, ideals and 
values have, however, changed, and to-day, even a 
proposal of 4/. would be howled down by those who are 
too hopelessly oblivious of practical difficulties, or too 
conspicuously deficient in the sense of responsibility. 
Where no positive figures are available, estimates of 
costs must be speculative. Proceeding hypothetically, 
and assuming that out of a population of 45,000,000, 
20,000,000 meet the conditions in respect of service— 
a not unjustifiable assumption—and of this number, 
5 per cent. are already enjoying, and will continue to 
enjoy, holidays with pay, the cost, apart from adminis- 
tration, would be round about 76,000,000. If adminis- 
tration adds 20 per cent., the total annual charge would 
be a little over 91,000,000l. Every ll. added to 
the allowance increases the total annual cost by 
20,000,0001.”" 





“Can this additional expenditure be borne?” 
Mr. Appleton asks. ‘‘ Can coal, cotton, wool and iron 
earn this money, in addition to the many millions they 
are already earning for other social services and assist- 
ances ? Upon their capacity to do this depends the 
economic possibility of holidays with pay.” 





At the time of writing it seems probable that before 
the week is out, practically 80 per cent. of the anthracite 
mine workers in the South Wales area will be on strike. 
The trouble arises from two causes—a difference ‘over 
the application of what is called the seniority rule, and 
a difference affecting two collieries over the payment of 
the minimum wage. At two collieries where the 
number of employees was being reduced, the manage- 
ment, in accordance with established custom, gave 
notice to the juniors in each grade. The workers, on 
the other hand, desired the withdrawals to be on the 
basis of seniority alone, irrespective of grade. The 
minimum wage issue has apparently been precipitated 
by some miners deciding to “ go slow.” Negotiations 
for a settlement of both disputes are understood to 
be in prospect. 





The Government of Victoria has decided to initiate 
a special relief works scheme to provide employment 
for about 20,000 men. The object of the scheme is to 
eliminate as far as possible the payment of sustenance 
allowance and to provide instead relief in the form of 
wages for work performed. The works undertaken 
will be financed entirely from funds that would ordi- 
narily be applied to the payment of sustenance allow- 
ance, and the scheme will involve no increase in 
taxation. The basic wage of the municipality in which 
the men are engaged will be paid, varying from 9s. 10d. 
to 10s. 4d. a day. Unemployed men who are not 
physically fit will continue to draw sustenance, but 
those who are fit and who elect to do relief work will 
receive larger benefits in cash. It is proposed to pay 
single men 3s. a week more than those on sustenance, 
and married men 4s. a week more, with 2s. 6d. for 
each child under 16 years and 5s. for each child over 
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16 years. The work will be rationed, and the men 
will, as far as possible, be given continuous work 
involving no broken days. It is estimated that about 
80 per cent. of the men now drawing sustenance will 
be physically fit to participate in the plan; it was to 
be tried for a period of three months, starting, if 
possible, on July 1, 1933, and at the end of that time 
will be reviewed and modified in the light of the 
experience gained. 


A resolution passed at a special conference in Vienna 
of Austrian trade unions, included a demand that the 
available volume of work should be distributed over 
the maximum number of workers. It, therefore, called 
for (a) a reduction of working hours to a maximum of 
forty in the week, employers being required to increase 
the number of workers engaged in each undertaking 
by one-fifth; and (6) prohibition of double employ- 
ment and the institution of compulsory work-finding 
with joint supervision by workers’ and employers’ 
organisations, 


The Statistical Section of the Belgian Ministry of 
Industry and Labour recently carried out an investi- 
gation into the hours and distribution of work of 
salaried employees in industry. Utilising the figures 
collected in the general survey, it proceeded to consider 
how far the introduction of the 40-hour week might 
serve as a remedy for unemployment. Only salaried 
employees on full time were taken account of in the 
reckoning. According to the results obtained, the 
application of the 40-hour week in the undertakings 
covered by the enquiry would mean a saving of 109,802} 
hours; if these hours were distributed among the 
salaried employees wholly unemployed, it would be 
possible to engage 2,735, or 62-3 per cent., of the 4,404 
persons enumerated as unemployed in the undertakings 
which gave satisfactory replies to the questionnaire. 
The committee considers, however, that in practice 
account must be taken of economic factors, such as 
the absence of skilled unemployed persons in certain 
industries, and that the percentage who could be 
re-engaged would consequently be lower than the figure 
suggested. 





The Campine Metal Company is quoted as saying that 
there are serious practical difficulties in the way of a 
system of rotation for salaried employees. Experience 
shows that a factory is often compelled to give several 
employees a trial before finding one suitable for the 
work he is to perform. Even when he has been found, he 
requires six months’ experience before he becomes fully 
acquainted with the work and two years before he has 
thoroughly mastered it. This shows, it is pointed out, 
what disturbances would be brought about by the intro- 
duction of the system of rotation for salaried employees. 




















ee ee 




















a a a 


“ENGINEERING” 


At a conference in York, presided over by Mr. Little, 
the president of the Amalgamated Engineering Union, 
executive representatives of the enginecring and ship- 
building trade unions decided to apply to the Engincer- 
ing and Allied Employers’ National Federation and 
the Shipbuilding Employers’ Federation for a 40-hour 
week without loss of pay. 


1,148-FT. LOCK AT ST. NAZAIRE. 


At the end of October last an exceptionally large 
lock was completed at St. Nazaire, on the French 
Atlantic seaboard. As will be clear from Fig. 3, annexed, 
this forms a connection between the River Loire and 
the inner basin of the harbour, the latter being pre- 
viously only accessible through the outer basin, which, 
in turn, opened into the main waterway. Immediately 
after its completion, the lock was used as a graving dock 
to accommodate the new liner, Normandie, of the 
Compagnie Générale Transatlantique, which had then 
only just been launched, and it will, of course, also in 
future be available for the largest seagoing vessels. For 
purposes of comparison it may be mentioned that the 
new King George V dock at Southampton* is 1,200 ft. 
long, though this can be increased to no less than 
1,286 ft. by placing the sliding caisson in its emergency 
position. It is thus 52 ft. longer than the lock at 
St. Nazaire, which measures 1,148 ft. On the other 
hand, the latter lock is 29 ft. broader than the dock 
at Southampton, which is 135 ft. Both will be 
capable of taking vessels larger than any that have 
yet been built. 

The lock can be seen in course of construction in 
Fig. 4, page 166. It is closed at both ends by sliding 
caissons, which are 51:6 m. wide, 16 m. high, 
and 8-9 m. thick. The inner caisson was erected 
in the excavated lock, as shown in the illustration, 





while the outer, after being assembled on shore, was 
floated into position as depicted in Fig. 5. The 
contractors responsible for the construction of the cais- 
sons were Messrs. Maschinenfabrik Augsbu:' g-Nurnberg 
A.-G., Gustavberg, Germany. Both caissons are of 
the same design and dimensions, so that either can, if 
necessary, be used at either end of the lock. As shown 
in Figs. 1 and 2 they consist of a steel lattice frame 
and four horizontal main girders, which are connected 
together by 11 vertical members. The girders at the 
extreme top and bottom of the frame are of box shape, 
while the two in the centre which form the top and 
bottom of the buoyancy chamber are of the plate type. 
The outermost cross members, which connect the ends 
of the four horizontal girders and transmit the 
pressure, are also box shape, and are provided 
with hardwood packing pieces which serve to make 
the joint watertight. As will also be clear from Fig. 1, 
the lattice work is plated throughout. The plates 
along the sides of the buoyancy chamber and at the 
ends of the gates proper are flat, and are reinforced 
throughout their height, while the longitudinal members 
above and below the buoyancy chamber are covered 
with dished plates. The chamber itself is divided 
into 10 watertight compartments by the cross members, 
which act as bulkheads. Five of these compartments 
can be filled with water ballast, so that a high degree 
of stability is obtainable. 

The front end of each caisson, like those at the entrance 
to the North Lock at Bremerhaven, is supported on an 
undercarriage, which is carried on four 1-m. diameter 
wheels running on the floor of the lock. At the rear 
the caisson is suspended from an upper carriage which 








* See ENGINEERING, vol. cxxxv, pages 611 and 696 (1933). 
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runs over the recesses. The connection between the | 
caisson and the lower carriage is not rigid, so that the | 
former can easily be lifted off for floating away, = 
| 

| 

| 


the correct position of the caissons on the carriage 
under water is fixed by guides. The pressure on¥the | 
caisson structure is transmitted to the carriage by rollers, | 
which also take up any side-play between given limits. 
The caisson is suspended from the upper carriage by 
trusses and two sets of springs. These springs are 
capable of sustaining a load of 180 tons in tension, and 
are connected together. The carriage runs on eight 
700-mm. diameter wheels. 

As at Bremerhaven, the caissons are moved into and 
out of the recesses by means of articulated toothed 
racks, one of which is fixed on either side. The con- 
nection between the caissons and the racks is made 
by tension rods and springs, which are capable of 
sustaining a load of 100 tons, so that any shocks which 
may be set up during the movement are damped out. 
The suspension rods are pendulum supported, so that 
the caisson can move 10 cm, either way. This prevents 
any variation in the hydraulic pressure, which occurs 
during the movement of the caissons, being transmitted 
to the upper carriage. These rods are also fitted with 
rollers, which run on rails laid on the masonry of 
the recesses and thus limit any side play. 

The articulated racks are built up of flat sections, 
which are connected by drift pins so as to form a rail 
2-4 m. long. They are guided both horizontally and 
vertically by rollers, so that they run on a definite 
path. This enables considerable compressive forces to 
be transmitted. The operating gear, as shown in 
Fig. 1, is installed in a separate compartment at one 
end of the recess, each winding unit driving four 
pinions, two of which engage with either rack. To 
ensure that all the pinions are equally loaded, the 
05 h.p. direct-current motor driving the winding unit 
is equipped with Ward-Leonard control, and any further 
inaccuracy is taken up by a differential which is 
placed in each shaft. The motor is connected to the 
gearing through a leather coupling and is provided with 
magnetic brakes. This combination enables the gate to 
be moved at a speed of 0-17 m. per second, the total 
travel of 54 m. in either direction thus being accom- 
plished in about 5 minutes. In emergency the speed 
can be reduced to 0-1 m. per second. After it has passed 
the driving gear the rack is led round a semi-circular 
track, so that it is turned through 180 deg., and returns 
in the opposite direction. In this way a considerable 
saving in space is effected. 

Under normal conditions, six compartments of the 
buoyancy chamber are filled, giving a ballast weight 
of 700 tons. These compartments can be emptied by 
a pumping plant with an output of 9-5 cub. m. per 
minute, against a head of 20 m. when it is necessary 
to lift and float the gate out for repairs to the lower 
carriage. This plant is installed in one of the com- 
partments and can also be used to remove any sludge 
which collects on the floor of the recesses. 

To fill the lock or to equalise the water level before 
ships are admitted, four conduits, each 4 sq. m. in 
section, are provided in both main walls. These can be 
opened or shut in 15 minutes by roller gates. The time 
necessary to empty the lock so that there is a differenes 
in level of 6 m. is about 30 minutes. The recesses and 
gate at the inner end of the lock are covered by decking 
which can be lifted or lowered and carries the road and 
railway traffic between the two sides. The other caisson, 
as shown in Fig. 6, is only traversed by a footway. 


THE CROMPTON-WEAVING’- TAP- 
CHANGING EQUIPMENT FOR 
TRANSFORMERS. 


THe majority of tap-changing systems for trans- 
formers now in use comprise a series of selector switchcs 
for altering the tappings, together with either diverter 
switches or induction controllers for removing the load 
from the selectors while the latter are being operated. 
At first sight it is not evident why this complication is 
necessary, since the voltage difference between adjacent 
tappings is comparatively low, but it must be remem- 
bered that there is a very heavy flux in the core duc 
to the load current, so that a voltage much greater than 
the tap voltage is induced and tends to maintain the 
are across the selector switch contacts. 

To overcome this difficulty the tendency to arc is 
counteracted in the Crompton-Weaving system, which 
has been placed on the market by Messrs. Crompton 
Parkinson Limited, Bush House, London, W.C.2, by 
substituting a system of transformers for the ordinary 
mid-point balancers. The effect of this will be clear by 
comparing the diagrams Figs. 2 and 3 on the opposit« 
page. Fig. 2 shows a mid-point balancer DEF applied to 
a tapped transformer winding ABC. When the connec- 
tion to B is opened by a diverter switch, current 
continues to flow in the winding FE, which acts as a 
choke coil and carries the full-load current from C. 





The momentary voltage across DF may therefore rise 
to a value several times greater than the step voltage 
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Fie, 4. INNER CAISSON UNDER CONSTRUCTION IN LOCK. 














Fie, 5. FrLoatine Outer Caisson into Position. 
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Fie. 6. Caisson in Position across Lock ENTRANCE. 


BC, the result being that an arc may occur at the | as shown in Fig. 3a compensating transformer, the prim- 
selector switch, thus making a diverter switch necessary. | ary and secondary windings DEFG and JHKL of which 
In the Crompton-Weaving system, on the other hand, | are mounted on the same core, is used, the windings 
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THE CROMPTON-WEAVING TAP-CHANGING EQUIPMENT FOR TRANSFORMERS 
CONSTRUCTED BY MESSRS. CROMPTON PARKINSON, LIMITED, ENGINEERS, LONDON. 


Fig. 1. TRANSFORMER & CONTROLLER CONNECTIONS 
Fig.2. DIAGRAM FOR 
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Fie. 4 


JH and KL being connected to oppose each other. | regulating positions, roughly equal to twice the number | ES 
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connected to the tappings B 
and C of the main trans- 
former, as shown. No cur- 
rent, however, flows when 
both windings are connected 
to the same tapping. When 
the circuit BD is broken, 
i.e., when tap-changing takes 
place, the primary current in 
DE begins to fall, as does the 
pressure in HJ. As, however, 
the load current is still flow- 
ing in GF, the voltage in LK 
is maintained and sends a 
reverse current through HJ, | 
which tends to induce an 
electromotive force in DE 


equal and opposite to that | 
previously produced by the ; 


load current. The consequence 
is that the resulting voltage 
across the break is very little 
higher than the voltage across 
BC, and is, in fact, so low 
that, we understand, no burn- 
ing was visible on the con- 
tacts of a 500-kVA, 11,000/ 
400-volt transformer after 
50,000 complete breaks had 
been made. 

All the tap-changing equip- 
ment is accommodated either 
in the main transformer tank 
or in the oil-filled box which 
is visible in Fig. 4. This 
illustrates the gear mounted 
on a 825-kVA, 6,600/380-volt 
British Electric transformer. 
As will be seen from the dia- 
gram given in Fig. 1, the} 
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| the insulation and clearances must be adapted to the 
higher working voltage and that it must be arranged for 
|} total immersion in oil. The drum is built on a hexa- 
| gonal steel bar with moulded insulation giv ‘ing generous 
creeping distances to earth. The three pairs of spiders 
| are clamped on to this insulation and are connected 
| by steel rods, parallel with the centre shaft on which 
| the contacts are mounted. The gear is operated by 
| the handle visible on the right of Fig. 4, one revolution 
| of which gives one voltage step, though remote control 
can be used when desired. In the latter case, the drive 
is effected from a standard motor-control pillar, which 
is connected to the tapping shaft through a universal 
shaft coupling. This pillar is controlled by push 
buttons, limit switches being provided to prevent the 
controller being driven beyond its proper range 
Automatic control can also be arranged. 


| ANNUALS AND REFERENCE BOOKS. 


Manuale dell’ Ingegnere, Civile e Industriale. Signor 
Ulrico Hoepli, Quartiere Postale 104, Milan, has 
recently published a completely revised edition 
of Colombo’s widely-consulted handbook, Manual: 
del? Ingegnere. As was the case with former issues, 
the 1933 edition is the result of the collaboration 
of a number of specialists in various branches of 
|engineering. In the present case, contributions hav: 
| been made by 77 authorities, and several new sub- 
sections have been introduced into the volume. Much 
|energy has been expended in arranging the data and 
information in a clear style, with accuracy and ease of 
reference. The publishers are to be commended for 
the excellent manner in which the mathematical 
symbols and data have been set out, and also the 
clarity with which the diagrams have been reproduced. 
The subjects dealt with cover a very wide field; the text 
contains extensive data, and is an indispensable vade- 
mecum to allin search of information on practically any 
aspect of engineering. Some of the sections have been 
particularly! well prepared ; for example, pages 197-210 
are devoted to a considered statement by an eminent 
authority (Professor Bordoni) on applied accoustics 
| and well summarises the present available information 

which is of interest to civil and constructional engineers. 
| The present edition of this handbook is a worthy sue- 

| cessor and fully upholds the high standard set by the 
| previous editions. It is attractive ly printed, a judici ious 
use being made of bold type where necessary, and the 
general arrangement will again retain for this publica- 
| tion the wide appeal it has commanded for so many 
| years. The price of the 1933 edition is 45 lire. 








high-tension winding of this | 


transformer is divided into | 


two nearly equal portions, | 
with the tappings near the 
centre so as to preserve the | 
magnetic balance and to pro- 
tect the tappings from surges 
or other disturbances. The 
compensating coils and selec- 
tor switches give a number of | 


They therefore only carry a circulating current when | of tappings. A standard drum controller can be used for 
their primaries DE and FG are in parallel and are! operating purposes, the only modification being that ! 


Borer Drums For FuLHAM POWER Station.—One 
| of the 18 solid forged steel boiler drums which the English 
Steel Corporation, Limited, Vickers Works, Sheffield, 

are making for the Stirling boilers to be installed in the 
| new Fulham power station was dispatched from Vickers’ 
| works on July | We are informed that these drums, 
which have an einen diameter of 54 in., and a length 
| of 40 ft. 9} in., are among the largest ever made in this 
| country ; the weight of each is 52 tons. The drum has 
| been forged i in a with integral ends closed by the 
he corporation, we understand, is 
also et my boiler drums for new power stations at 
Brighton and Swansea, 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Transformers.—The supply of 32 three-phase trans- 
formers. The City of Cape Town Electricity Department; 
September 13. (Ref. No. A.Y. 11,931.) 

Overhead Travelling Cranes.—The supply of three 
electrically-operated overhead travelling cranes. The 
New Zealand Public Works Department, Wellington ; 
September 26. (Ref. No. A.Y. 11,934.) 

Steel Beams, Channels, &c.—The supply of steel beams, 


channels, &c. A firm in Baghdad; August 28. (Ref. 
No. G.Y. 12,868.) 
Seamless Copper Pipes.—The supply of seamless 


copper pipes for locomotives. The schedule comprises 
28 items from j-in. to 5 in., outside diameter, the largest 
quantities being 18,300 Ib. of Ifin., 13,900 Ib. of 24 in., 
13,600 Ib. of §-in., and about 10,000 Ib. each of 4-in., 
| in., 2 in., and 2} in. The South African Railway and 
Harbours Administration, Johannesburg ; September 25 


(Ref. No. G. 12,870.) 

Carrier Motor-Cycles.—A firm at Amsterdam is 
desirous of purchasing chassis for carrier motor cycles 
having engines of various ratings. (Ref. No. G.Y. 
12,859.) 


Motor Lorries.—-An important firm of paper and pulp 
manufacturers in Finland is considering the adoption of 


GLY. 


motor transport for hauling timber. (Ref. No. 
12,852.) 
PERSONAL. 
Mr. H. V. Senior, who was for many years in charge 


Robey and 
the staff of 
Company, 


of the Diesel-engine department of Messrs. 
Company, Limited, Lincoln, has joined 
Messrs. The Brush Electrical Engineering 
Limited, Faleon Works, Loughborough. 

Messrs. Tuck AND Company, Limrrep, 61, St. Mary 
Axe, London, E.C.3, have asked us to state that the fire 
which occurred recently at their works, Albert-embank- 
ment, Lambeth, 8S.E.11, has only destroyed a portion of 
the building, and has not affected their business. 

Messrs. B.E.N. Patents, Limrrep, Gorst-road, Chase 
Estate, London, N.W.10, have recently opened a sales 
and service depot for the north-west area at 45, Hardman- 
street, Liverpool. Mr. T. E. Seambler, who has repre- 
sented the interests of Messrs. B.E.N. in this area for 
several years is in charge of the ne w depot. 


CaNapIAN Coke Propvuction.—Until recently, the 
coke produced in Canada was made exclusively with 
imported bituminous coal, and an extensive research 
was, therefore, carried out by the Department of Mines 
Fuel Research Laboratories with the object of ascertaining 
under what conditions local supplies might be employed. 
\ single-unit horizontal coke oven of commercial size 
has been employed on Canadian coals alone and blended 
with foreign kinds. It has been proved that Canadian 
coal will produce a satisfactory coke, and now a number 
of plants are using such coal exclusively, while others 
operating under more difficult conditions are using blends 
of 35 per cent. to 50 per cent. 

Lonpon Heapquarters or Messrs. Pincuin, Jonn- 
SON AND Comrany.—We were recently given an oppor- 
tunity of inspecting the new London head office of Messrs. 
Pinchin, Johnson and Company, Limited, paint and var- 
nish manufacturers, at 4, Carlton-gardens, London, 
8.W.1. The building is situated at the corner of Carlton 
House-terrace and Carlton-gardens, and has been built 
on the site of a house occupied by the late Lord Balfour, 
which was demolished for the purpose. The new building 
which comprises a basement and nine floors, has been 
constructed to the designs of Sir Reginald Blomfield, 
R.A., and Son, and was commenced in September, 1932. 
The consulting engineer was Mr. W. B. L. Hurst, M.Inst. 
C.E., the quantity surveyor, Sir Robert Tasker, and the 
general contractors, Messrs. Dove Brothers, Limited, 
Cloudesley-place, Islington, N.1. The building is faced 
with Portland stone and its general appearance is in 
keeping with its dignified surroundings. The interior 
accommodation has been carefully planned with the 
object of obtaining maximum efliciency and all the 
offices and rooms are well lit and ventilated. The 
heating and ventilation plants are situated in the base- 
ment, and have been installed by Messrs. Carrier Engi- 
neering Company, Limited, 24, Buckingham-gate, London, 
S.W.1. The system is greatly conducive to the comfort 
of the staff. Fresh air is drawn from outside the building 
and deflected through radiators, heated in cold weather 
by a thermostatically-controlled oil-fired plant. The 
warm air then flows into the building through grilles, 
and is drawn off by suction, through ceiling vents, into 
a central air trunk having an exhaust on the roof; a 
continuous circulation of fresh air is thus ensured. 
Among other interesting features may be mentioned the 
measures adopted for the elimination of noise in all rooms 
in which typewriters and accounting and statistical 
machines are employed. The ceilings of these rooms 
have been lined with acoustic felt, while the partitions 
are provided with double glass windows. These silence 
echoes effectively and remove much of the noise insepar- 
able from machines of the type mentioned. The building, 
as far as possible, is of fireproof construction, but to meet 
emergencies, sprinkler apparatus has been installed 
throughout, while hand extinguishers are also provided 

at various points, 
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CONTRACTS. 

Messrs. MERRYWEATHER AND Sons, Luwtrep, Green- 
wich-road, London, S.E.10, have just received another 
order from the London County Council for two “ dual 
purpose ” engines, i.e., motor pumps arranged to carry 
fire escapes. This contract, with four motor escape 
vans recently ordered, makes a total of six new machines 
now under construction by the firm for the London Fire 
Brigade. 

Messrs. CAMMELL Larrp AND Company, LimITED, 
Birkenhead, have received an order from the London, 
Midland and Scottish Railway Company, for two steam 
tugs for service at Barrow Harbour and Docks. The 
new vessels are to replace the Cartmel and the Furness, 
and will have a gross tonnage of 170, while the engines 
will have an i.h.p. of 600. They will have a length, 
between perpendiculars, of 95 ft., a breadth moulded, of 
26 ft., anle depth, moulded, of 13 ft. 6 in. 

Messrs. Lopce-Corrrety, Limirep, 47-51, King Wil- 
liam-street, London, E.C.4, have secured a contract 
from Messrs. Tata Iron and Steel Company, Limited, 
India, for a large blast-furnace gas-cleaning plant. This 
will bean electrostatic plant of the two-stage fine-cleaning 
type, similar to that now being installed by the company 
for the South African Iron and Steel Industrial Corpora- 
tion, and for Messrs. Stewarts and Lloyds’ new plant at 
Corby. The gas volume is 14,000,000 cub. ft. per hour, 
the dust content of which is 16 grains per cubic foot, and 
the guaranteed performance is that the dust content of 
the cleaned gas shall not exceed 0 -0088 grains per cub. ft. 


BOOKS RECEIVED. 


Rayleigh’s Principle and its Applications to Engineering. 


By G. Tempce and W.G. Bicktey. Oxford: Univer- 
sity Press. London: Humphrey Milford. [Price 14s. 
net.] 

Electrical Transmission and its Distribution. By E. T. A. 


Rapson. Oxford: University Press. London: Hum- 
phrey Milford. [Price 12s. 6d. net.] 

"he American Federation of Labor. History, Policies 
and Prospects. By L. L. Lorwtn and J. A. FLExXNer. 
Washington, D.C.: The Brookings Institution. 
London : Faber and Faber, Limited. [Price 15s. net.] 

Department of Scientific and Industrial Research. Report 
of the Food Investigation Board for the Year 1932. 


London: His Majesty’s Stationery Office. [Price 5s. 
net.] 
The Newcomen Society. Extra Publication No. 3 


Aeronautical and Miscellaneous Note Book (ca. 1799— 
1826) of Sir George Cayley, with an Appendix compris- 
ing a List of the Cayley Papers. Cambridge: W. 
Heffer and Sons, Limited. [Price 7s. 6d. net.] 

Energetische Grundlagen der Gastechnik. By J. ScuustTer. 
Halle (Saale): Wilhelm Knapp. [Price 17 marks.] 

Practical Acoustics for the Constructor. By C. W. GLover. 
London: Chapman and Hall, Limited. [Price 25s. 
net.] 

University of Oxford. 
tural Engineering. 
for Hot-Beds. By C. A. Cameron Brown. 
Hall the Printer. Limited. [Price l»s.] 

Department of Overseas Trade. Economic Conditions in 
Newfoundland to April, 1933. Report. By H. F. 
Gurney. London: His Majesty's Stationery Office. 
[Price 2s. net.] 

The Institution of Mechanical Engineers. 
Vol. 123. July to December, 1932. London: 
of the Institution. 

The University, Sheffield. Department of Glass Technology. 
Experimental Researches and Reports. Vol. XV 
1932. Sheffield: The University. [Price 7s. 6d.] 

The Institute of Physics. Physics in Industry. Lecture 
No. 19. Physics in the Boot and Shoe Industry. By 
H. Braptey. London: The Institute of Physics. 


Institute for Research in Agricul- 
The Use of Electric Heating Cables 
Oxford : 


Proceedings. 
Offices 


The Modern Diesel. High-Speed Compression Ignition 
Engines. Second edition revised and _ enlarged. 
London : Iliffe and Sons, Limited. [Price 3s. 6d. net.] 


The Glasgow Text Books. Road Engineering. New and 
Revised Edition. By E. L. Leemmne. Constable and 
Company, Limited. [Price 18s. net.] 

Department of Scientific and Industrial Research. Forest 
Products Research. Special Report No. 3. Practical 
Kiln-Drying. London: His Majesty’s Stationery 
Office. [Price ls. 6d. net.] 

Department of Scientific and Industrial Research. IUumi- 
nation Research. Technical Paper No. 14. Industrial 


Lighting. Part I. Docks, Warehouses and their 
Approaches. London: His Majesty's Stationery 
Office. [Price 9d. net.] 


The Analysis of Oil for the Production of Lubricants. 
By A. A. Asuworts. London: Ernest Benn, Limited. 
[Price 9s. net.] 

Canada. Department of Mines, Mines Branch. No. 726. 
Investigations in Ceramics and Road Materials, 1930 
and 1931. Ottawa: Department of Mines, Mines 
Branch. 

Department of Overseas Trade. 
Conditions in the Netherlands, 


549. Economic 
Report. By 


No. 
1932. 


R. V. Lamine. London: His Majesty’s Stationery 
Office. [Price 3s. 6d. net.] 
Neon Tube Practice. By W. L. ScHALLREUTER. 


London: Blandford Press, Limited. [Price 10s. 6d. net. } 

Works Management Education with Special Reference to 
the Case System. By T. H. Burnaam. London : 
Sir Isaac Pitman anc [Price 7s. 6d. 
net.) 

Transactions of the Institution of Civil Engineers of 
Ireland. Vol. LIX. Dublin: Offices of the Institution. 

Medical Research Council. Thirteenth Annual Report 
of the Industrial Health Research Board to June 30, 
1933. London: His Majesty’s Stationery Office. 


Sons, Limited. 





[Price 9d. net.] 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Cleveland pig-iron is 
firm in price except for shipment abroad. Very sub- 
stantial price concessions have still to be granted to 
secure overseas orders, but Continental inquiries en- 
courage hope of expansion of export trade. Consumers 
in Scotland are reported to be readily paying current rates, 
and local and other home users are taking supplies 
regularly. Accumulations at the blast-furnaces are no 
larger than ironmasters consider advisable to carry for 
ordinary trading, and are decreasing so that makers are 
in a strong statistical position. Early enlargement of 
production by re-starting idle plant is not unlikely. 
Export quotations are matters for individual bargaining, 
and it is difficult to ascertain terms on which contracts 
for shipment abroad are arranged. For other business 
values are very firm, No. 3 g.m.b. is 62s. 6d. for local 
consumption, 64s. 6d. for supply to North of England 
districts beyond the Tees-side zone, 65s. 3d. for delivery to 
Glasgow, and 62s. 3d. for delivery to Falkirk. No. | is 
at a premium of 2s. 6d., and foundry No. 4 and forge No. 4 
are at a discount of ls. 

Hematite—The situation as regards East Coast 
hematite pig is gradually changing for the better. 
Demand now absorbs the limited make, and the rather 
heavy stocks are being drawn upon to some extent. Fall 
of the year requirements are expected to be on quite a 
good scale. For long market values have been at a 
very low level as compared with rates ruling for other 
descriptions of iron, but upward movement is believed 
to be at hand, and announcement that home quotations 
had been substantially advanced by makers would cause 
no surprise. Cheap Continental hematite prevents rise 
in export prices. A few parcels have been sold to the 
Continent at cut figures. Ordinary East Coast brands 
remain as yet at 59s. f.o.t. at makers’ works, and f.o.b. 

Foreign Ore.—There is no new feature in the foreign 
ore trade. Business is almost confined to sales of spot 
cargoes. Best rubio remains at 15s. 6d. c.i.f. Tees. 

Blast-Furnace Coke——There is threatened scarcity of 
Durham blast-furnace coke. Good medium qualities are 
quite 16s. delivered to local users. 

Manufactured Iron and Steel.—Producers of most 
descriptions of manufactured iron and steel would 
welcome opportunity of handling much more work, 
but in one or two departments some slight increase of 
tonnage output is reported. Semi-finished steel makers 
are busily employed. Constructional steel manufac- 
turers have a good deal of work to execute and producers 
of railway material have contracts to complete. Sheets 
are in a little better demand, and there are a few inquiries 
for shipbuilding requisites, but there is little plant in 
operation for the output of material for the shipyards. 
Quotations are : Common iron bars, 91. 15s.; best bars, 
101. 5s.; double best bars, 10/. 15s.; treble best bars, 
lll. 58.; packing (parallel), 8/.; packing (tapered), 
101. ; steel billets (soft), 51. 7s. 6d. ; steel billets (medium), 
61. 12s. 6d.; steel billets (hard), 71. 2s. 6d.; iron and 
steel rivets, 11/. 5s.; steel ship plates, 8/. 15s.; steel 
angles, 8/. 7s. 6d.; steel joists, 81. 15s.; heavy sections 
of steel rails, 8/. 10s. for parcels of 500 tons and over, and 
91. for smaller lots; fish plates, 121. 10s.; black sheets 
(No. 24 gauge), 101. for delivery to home customers, and 
91. f.o.b. for shipment abroad, and galvanised corrugated 
sheets (No. 24 gauge), 121. 10s. for delivery to home 
customers, and 111. f.o.b. for shipment overseas. 


Scrap.—Iron and steel scrap quotations are unaltered. 
Sellers continue to ask 45s. for heavy steel. 





Ex.ectriciry Surrpty 1x Satrorp.—During the year 
ended March 31, 1933, an important reorganisation 
took place in the control of the Salford electricity 
undertaking. It was decided to co-ordinate the work 
of the Gas and Electricity Committees by setting up 
a joint committee, to be known as the Light, Heat 
and Power Committee. This controls both the gas 
and electricity undertakings as well as the street lighting 
of the city. The original committees have become sub- 
committees, and the gas and electricity meters are read 
jointly. The sale of electricity during the year amounted 
to 75,954,995 kWh, compared with 69,338,785 kWh in 
1931-32, an increase of 9-5 per cent. The works costs 
were 0- 334d. per kilowatt sold, as against 0-33ld. in the 
previous twelve months, but the total cost was 0-938d. 
compared with 0-99d., largely due, it would appear, to a 
reduction in the amount payable for rents, rates, and 
taxes. The income amounted to 334,354l., or 1-056d. 
per kilowatt-hour sold, and the profit to 37,5751. 

Srecrrum Anatysis.—The fact that The Practice of 
Spectrum Analysis with Hilger Instruments has now reached 
its sixth edition appears to indicate that this publication 
has been of service to those for whom it is intended, 
namely, the actual users. In the new edition, a thorough 
revision has been made, and much new material has been 
added. The recent advances in the field of quantitative 

trum analysis are covered in detail, and the use of 
the logarithane wedge sector is discussed at length. 
The use of the microphotometer is dealt with, and 
attention is given to the new ratio quantitative system 
and the possible attainment of higher accuracy in 





quantitative analysis. The discussion of the photographic 
plate and its characteristics has been extended, and new 
material is included in the form of notes on the effect of 
polarity in the arc, the preliminary treatment of speci- 


mens, &c. The book, which is published by Messrs. 
Adam Hilger, Limited, 98, King’s-road, Camden-road, 
London, N.W.1, at the price of 3s. 6d. net, contains 


much valuable information. 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Welsh Water Supplies.—The exceptional weather of 
this year has resulted in a general drying-up of wells 
and streams throughout Wales, causing much hardship 
in some districts, especially in rural areas, where farmers 
and others have had to haul supplies required for stock 
and other purposes. The principal towns, with their 
huge reservoirs, however, have not been affected very 
materially, but the hydro-electric generating stations 
in North Wales have not been able to maintain their 
full output. Cardiff has 650 million gallons of water 
in storage, and, it is estimated, can go on without rain 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Survey.—Holiday influences are still reacting 
upon most branches of the North-Western iron and steel 
and allied trades, and little business is moving. Demand 
for foundry iron continues on a moderate scale, following 
the extensive buying ‘interest which prevailed recently 
when a rise in prices was feared, and there is little hope 
of any material improvement until users have absorbed 
the relatively heavy tonnages which they contracted for, 
for forward delivery at that time. In a few instances 
makers of structural steel report a widening of inquiry, 
and specifications now circulating are for rather heavier 





for 65 days. Newport, Swansea, Aberdare and M« 
Ash, Merthyr, Barry and other areas drawing upon the 
Taf Fechan supplies, also the Mid-Glamorgan and 
Rhondda authorities, all report ample supplies for every 
requirement. 

South Wales Iron Ore Production.—The deputation 
from the South Wales Miners’ Federation to the Import 
Duties Advisory Committee, which asked for increased 
production for South Wales iron ore against foreign 
iron ore, presented statistics showing that the iron ore 
mines at Llanharry now gave employment to from 140 to 
150 men only, compared with over 600 men four years ago. 
In the first six months of this year, 369,838 tons of iron 
ore were imported into South Wales, while only 37,848 
tons of Llanharry ore were used. Although at Port 
Talbot the imports were 241,780 tons, not a single 
ton of Llanharry ore was taken. Sir Alfred Hurst, 
personal adviser to the chairman of the Committee, 
Sir George May, assured the deputation that the case 
presented should have the fullest consideration. 

Oil Pollutionin Sea Waters.—It was stated at the annual 
meeting of the South Wales Sea Fisheries Committee, 
held at Tenby, that further correspondence had been 
received complaining of oil pollution on the coast, and 
asking what steps could be taken in the matter. The 
Fishery Officer, Lieutenant-Commander E. Kirkpatrick- 
Crockett, R.N., said a copy of the correspondence would 
be sent to Sir Cooper Rawson, M.P., and Mr. D. R. 
Grenfell, M.P., who were interested in the promotion of 
a Bill to require the installation of oil separators in ships. 
Any form of oil pollution was harmful to crab and 
lobsters, and the question covered the whole fishing 
industry. 

Sugar - Beet Factory for Pembrokeshire——The efforts 
made in Pembrokeshire to secure promises for the 
growing of sugar beet upon 10,000 acres of land, which 
1s necessary before a factory can be established in 
Pembrokeshire, were stimulated by the announcement 
that the Government would, next session, introduce 
legislation to continue the subsidy on home-grown beet 
sugar. The efforts in Pembrokeshire have previously 
been affected by the uncertainty as to whether the 
subsidy would be continued. It is understood that 
Pembrokeshire grows more sugar beet than does the rest 
of Wales and also holds the record for sugar content. 
It is hoped to secure the acreage guarantee necessary 
to qualify for a factory in a year’s time. 

Furnaces Change to Gas Firing—During the August 
holiday week the furnaces of King’s Dock Tinplate 
Works, Swansea, were converted from coal to gas firing. 
These modern works are owned by Baldwins, Limited. 
It is believed that the change will be economical and 
improve the efficiency of the works, and also the 
quality of the products of the company. 


“THe Propucts or Davy Broruers, Limtrep.”—The 
general engineering business of Messrs. Davy Brothers, 
Limited, Park Iron Works, Sheffield, was established in 
1830. To begin with, stationary locomotive-type engines 
and boilers, as well as traction engines and locomotives, 
were manufactured, while in 1866, steam hammers were 
added. In 1872 the firm became a limited company, and 
in 1885 commenced to construct hydraulic forging 
presses up to 4,000 tons capacity. In addition, armour- 
plate rolling mills, presses, and plate mills up to the 
largest sizes have been built. While the main works 
still occupy the original site, the firm also owns a large 
modern foundry at Darnall. Excellent photographs 
of the various shops are given in a pamphlet entitled 
The Products of Davy Brothers, Limited, which has just 
been issued, and the same publication gives illustrations 
of typical products of the firm with just the appropriate 
amount of descriptive letterpress. It is evident that the 
undertaking, though it has celebrated its centenary, 
is being operated in good accord with modern practice. 


British STANDARDS FOR Bayonet Lamp Caps AND 
Wat. Pives.—The first British Standard Specification 
for bayonet lamp caps and holders was issued in 1910 and 
was revised in 1927. The specification (No. 52-1933) 
has again been revised and its scope increased. A 
slightly lighter gauge of metal may now be used for the 
non-screwed portion of the barrel of the ordinary size 
holder. A new feature is the introduction of minimum 
mechanical and electrical clearances. The dimensions 
of lampholder plugs (adapters) are also dealt with for 
the first time. In many designs of wall plugs and 
sockets, a spring form of construction has been intro- 
duced for the contacts in the socket, and these contacts 
are often made self-adjusting as to pitch. These features 
have now been incorporated as mandatory requirements 
in the British Standard Specification for Wall Plugs and 
Sockets (No. 372-1930), and a revision sheet to this 
effect has been issued. Copies of this sheet, issued 
under reference C.C. (E.L.) 9440, and of the specification 
for bayonet lamp caps, are obtainable from the Publica- 
tions Department of the British Standards Institution, 
28, Victoria-street, London, 8.W.1, 


tonnages than has been the case for some little time. 
In other directions, however, business is disappointingly 
slow in steel circles. Aeroplane and motor-vehicle 
manufacturers, who have kept moderately busy through- 
out the year, are still satisfactorily placed, and have in 
the last few weeks booked new work sufficient to ensure 
continuity of employment for existing staffs for some time 
ahead. 

The Industrial Development of Cheshire.—Since its 
formation three months ago, the Cheshire Publicity and 
Industrial Development Council has made rapid head- 
way. Already an industrial survey is well advanced, 
and many valuable data have been compiled with refer- 
ence to the sites and general facilities of the county for 
new industries. In addition, steps have been taken to 
make known Cheshire’s possibilities in connection with 
the situation of factories, both to home and overseas 
manufacturers. It is proposed to prepare a film on 
industrial Cheshire. 


NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Scottish Steel Trade.—A somewhat quieter tone pre- 
vails in the Scottish steel trade this week, but never- 
theless the rolling mills have been doing fairly well on 
shipyard work. The demand for plates and sections is 
likely to ease off, however, unless orders for new tonnage 
are forthcoming very soon. Semi-manufactured steel 
material from the Continent is again making its appear- 
ance here, with the result that buyers of sheet bars, &c., 
are not quite so prominent as they have been lately, 
but home producers are determined to keep the business 
if at all possible. The black-steel sheet makers continue 
to be well employed turning out the heavier gauge 
sheets, and order books are very well filled at the 
moment, most of the business being on home account. 
The demand for the lighter gauges is poor in comparison, 
but bookings during the past week have shown some 
improvement. Prices are without change, and are as 
follow :—Boiler plates, 91. per ton; ship plates, 8/. 15s. 
per ton ; sections, 8l. 7s. 6d. per ton; black-steel sheets, 
$ in., 81. per ton; and galvanised corrugated sheets 
(No. 24 gauge), 121. 10s. per ton (4-ton lots), all delivered 
at Glasgow stations. 

Malleable-Iron Trade.—The West of Scotland malle- 
able-iron trade is rather quiet again, and makers have 
not too much work on hand. While there was a fair 
amount booked during the holiday period, the accumula- 
tion of orders was not sufficient to ensure steady running 
for long, and as fresh business is scarce, the outlook is 
again not very bright. The demand for re-rolled stee 
bars is still fairly good, and makers are well provided 
with specifications at the moment. Prices are steady 
and are as follow :—Crown bars, 91. 15s. per ton for 
home delivery, and 91. 5s. per ton for export; and re- 
rolled steel bars, 71. 5s. per ton for home delivery and 
6l. 10s. per ton for export. 


Scottish Pig-Iron Trade.—Although the number of 
furnaces in blast was recently restored to seven—the 
same as before the holidays commenced—the demand 
shows little or no increase, and fairly heavy stocks are held. 
The local demand is affected by the import from India 
and deliveries from England, while orders from overseas 
continue on small lines. The following are the current 
market quotations :—Hematite, 66s. per ton, delivered 
at the steelworks ; and foundry iron, No. 1, 67s. 6d. per 
ton, and No. 3, 65s. per ton, both on trucks at makers’ 
yards, 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, August 12, only amounted to 196 tons. Of 
that total, 125 tons went overseas and 71 tons coast- 
wise. During the corresponding week of last year the 
figures were 331 tons overseas and 6 tons coastwise, 
making a total shipment of 337 tons. 

Shipbuilding.—The Union Steamship Company of 
New Zealand, Limited, have placed an order with 
Messrs. Alexander Stephen and Sons, Limited, Lint- 
house, Glasgow, for a cargo steamer about 270 ft. in 
length. This order will be very welcome, as except 
for some repair work, Messrs. Stephen’s yard is empty. 


StrructuraL Street HanpsBoox.—Messrs. R. A, 
Skelton and Company, Moorgate-street Chambers, 
London, E.C.2, have sent us a copy of the new edition 
of their well-known handbook on structural steel. This 
has been called for by the further revision in 1932 
by the British Standards Institution of the British 
Standard Sections of Joists and Channels, and the 
adoption by the Institution and the London County 
Council of new codes governing the design of steelwork. 
A new chapter on arc-welded connections, tables of safe 
loads conforming to the London County Council code of 
practice and the British Standard Specification 449- 
1932, and other useful data, have been added. The price 
is 10s. post free, but those already in possession of copies 
| will be able to obtain the new edition for 7s. 6d. 








NOTES FROM SOUTH YORKSHIRE. 
SuHerrie_p, Tuesday. 

Iron and Steel.—Improvement in the local steel and 
engineering trades is less pronounced than was the case 
a month ago, but nevertheless the forward movement is 
steadily extending. Sections of the steel trade which have 
been depressed for some months show a tendency to 
become more active. The raw and semi-finished steel 
branches are working at increased pressure. More 
furnaces have been put into commission, and rolling 
mills, forges, press shops, and foundries are working at 
increased capacity. If the influx of orders is maintained 
at the present volume it is quite likely that additional 
plant will have to be set in motion. According to latest 
statistics available, the output of steel ingots and castings 
for this area in June was 72,100 tons, as compared with 
89,900 tons in May, and 68,100 tons in June last year. 
Though June’s figure shows a decrease as against that 
of the previous month, it does not indicate that the 
general position is less favourable. On the contrary, 
July’s output is likely to show a welcome increase. The 
heavy engineering trades could comfortably handle a 
greater share of the work in circulation. Railway rolling 
stock makers are having great difficulty in booking 
sufficient work to replace expiring contracts. The export 
position is less favourable. Contracts from the Far East 
are few and far between. British railways tend to 
order more freely, but the gross amount of business 
entered into is a mere bagatelle as compared with six or 
seven years ago. Recent improvement in the call for 
shipbuilding requisites has been more than maintained. 
Armament requirements are well below normal. In the 
machinery section the manufacture of dredging and 
excavating apparatus is one of the steadiest limes. For 
engineering enterprises abroad, Sheffield is supplying 
buckets, trays, and tumblers for dredgers and dippers for 
mechanical shovels. The lips of these buckets are made 
from a special steel possessing great toughness, and are 
renewable. For mining purposes, hollow-drilled steel 
is rolled on a metal core to reduce liability to fracture to 
aminimum. The special steel trades continue to operate 
at high pressure. The output of stainless steel and 
rustless iron is steadily expanding. Plans are under 
consideration for broadening the manufacturing basis of 
such specialities as stainless-steel utensils, fittings, and 
related goods for the home, shops, and engineering use. 
The tool trades are doing fairly well. Among the pro- 


gressive lines are twist-drills, hacksaws and _ blades, 
precision tools, and garden implements. Makers of 
files, saws, and plantation tools report a moderate 


market. Among the latest inquiries in circulation are 
some from Athens for automobile fittings, engine parts, 
and tool spares; Barcelona for nickelled-iron strip ; 
London for stainless-steel cooking utensils, steel rules, 
and drop forgings of surgical instruments. Fret-saws, 
files, and twist drills are sought for by Hull in substitution 
for goods hitherto bought in Germany. 

South Yorkshire Coal Trade.—Business in certain 
classes of fuel has revived slightly following the holiday 
stoppage. The reduced quota, coupled with the holidays, 
has had the effect of restricting the supply of smaller 
grades of coal. Large coal, both steam and house, is 
available in fairly large tonnages. The demand for fuel 
for shipment is steady. Inquiries, however, are scarce 
and little forward business is being entered into. The 
lemand for industrial fuel has expanded. Electricity 
undertakings tend to take increased supplies of slack. 
Sales to the textile trades are on the small side. The 
house coal market is in a depressed condition. Both 
country and London users show no inclination to buy 
ahead for winter stocking purposes. Furnace and 
foundry coke are moderate, while there has been no 
improvement in gas coke, which is quoted at 19s. 6d. 
to 24s. f.o.b. the Humber ports. Quotations are: Best 
branch hand-picked, 25s. 6d. to 26s. 6d.; Derbyshire 
best house, 20s. 6d. to 22s. 6d.; best screened nuts, 
16s. 6d. to 17s.; small screened nuts, 15s. 6d. to 16s. ; 


Yorkshire hards, 16s. to 17s.; Derbyshire hards, I6s. 
to 


to 17s.; rough slacks, 8s. to 9s.; nutty slacks, 7s. 
8s. 6d.; smalls, 5s. to 6s. 

Evectrricity Suprpry in Carcurta.—A rogress 
statement issued recently by Messrs. The Calcutta 


Electric Supply Corporation, Limited, Victoria House, 
Vernon-place, Bloomsbury-square, London, W.C.1, shows 
that 90,743,952 units were sold during the six months 
ending June 30, 1933, as compared with 91,614,145 units 
during the corresponding period of 1932, a decrease of 
870,193 units. 


Tue InstrrvTion oF Gas Enorneers.—An official 
visit will be paid, during the autumn, to Canada and 
the United States by the Institution of Gas Engineers. 
The members will leave Liverpool on September 8, 
returning thither on October 16, after an absence of 
39 days. The visit is being made at the invitation of 
the Canadian Gas Association and of the American Gas 
Association, and the Institution will participate in the 
26th annual Canadian Gas Convention at Ottawa, 
which has been postponed from June to September 18 
and 19. Further, the date of the 15th annual American 
Gas Convention has been specially fixed for September 25 
to 28, so that members of the Institution can attend 
that gathering when they reach Chicago. The Centennial 
International Exposition at Chicago will also be visited. 
The members will travel to Quebec and will then proceed 
to Montreal, Ottawa and Toronto. After visiting 
Hamilton, the Niagara Falls, and Detroit, the party will 
journey to Chicago, then proceeding via Cleveland, 
Pittsburgh, Washington and Philadelphia to New York, 
and finally sailing from Boston on October 8. Further 
particulars regarding the visit may be obtained from 
the secretary of the Institution of Gas Engineers, 28, 
Grosvenor-gardens, London, 8.W.1. 
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ANTI-COAL BREAKER FOR LOADING SHIPS. 
CONSTRUCTED BY MESSRS. THE BIRTLEY COMPANY, LIMITED, ENGINEERS, BIRTLEY. 


(For Description, Ne Page 178.) 
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Act, ILS76, by 
THE BRITISH ASSOCIATION ; Mr. H. F. Atter ; 
LEICESTER MEETING. ** Purification of 
Since our announcement, published on page 708 of sal Pe he hag Main Hoist 
our issue of June 30 last (vol. exxxv), the programme ssh Ww K Nope 
f Section G of the British Association meeting at : "in 
— Adeney and Dr. 
Leicester has been modified The final arrangements . 6.6 Lesnend 
ire given helow " Bio- Aeration 
THURSDAY, SEPTEMBER 7 or Activated 3 Chain Sling Suspension 
At 10 a.m., Presidential Address by Mr. R. W. Allen, | Sludge,” by Mr Ring 
(.B.E., “ Some Experiences in Mechanical Engineer-|.J. Haworth, 
ing,”’ followed by Remarks by Mr. William Taylor, M.B.E.; “ Treat 
0.B.E., and, * The Mechanisation of Knitting,” by! ment and Utili : 
Mr. J. Chamberlain sation of Sludge.”’ [Whip Winch 
At 2.30 p.m., Visit to the works of Messrs. Taylor,| by Mr. F.C. 
lavlor and Hobson, Limited. Vokes: and - 
FRIDAY, SEPTEMBER 8 Machinery for ~ ened 
At 10 a.m., “ The Reduction of Aircraft Noise,” by Dealing with Sew r 
Mr. R. 8. Capon; * The* Film in Engineering,” open Se, by Mr. H 
ing statement by Mr. H. E. Wimperis, C.B.E., followed R Lupton, M.C, a HWOST 
by * Aeronautical Research,” by Mr. H. E. Wimperis ; At 1.30 p.m. Visit to Sewage Works of the Birming = 
(An Oversea Motor Unit,” by Sir Henry Fowler, ham Tame and Rea Drainage Board, and the Fort ia ara 
K.B.E.: Testing Electrical Switch Equipment,” by Dunlop Works of Messrs. Dunlop Rubber Company, 
Mr. W. Wilson; and “ Some Psychological Tests,” by Limited. 
Mr. Alec Rodger TUESDAY, SerremBer 12 «Anti Breaker 
At 2.30 p.m. Visit to the works of hosiery and of . ee Partially Telescoped 
hosiery-machinery manufacturers, At 10 a.m Shoe- Manufacturing Machinery and Control Skirt 
Savunpay. Sarrenaen 9. Some Special Problems in its Design, by Mr. J. fh 
, ; | Gouldbourn; “ Great Engineering Works of Profit as L.WO.ST./ 
ate at “ of he W wry Ei mg and | a Cure of Unemployment,” by Professor Miles Walker, r y 
visita to the works o essrs. John Ellis and Sona, F.R.S. ; Coast Defence and Reclamation.” by Mr. M. 
Limited, Barrow-on-Soar, and of Messrs. Mount Sorrel | py Plat-Taylor ; One Derelict Camala,” by a 
Granite Company, Limited, the haulage engine on the| B. W. Holman. O.B.E.: and “Some New Canal WO.S. 
London, Midland and Scottish Railway, at Swanning- Schemes, by Mr. Walter Maughan. he 
City Works of Messrs. The Gs3ec) ENOIvEL RING” 


ton, the Hallgates filter house of the Leicester At 2.30 p.m. Visit to the 
Waterworks, and the Cropston pumping station British United Shoe Machinery Company, Limited. 
Monpbay, Serremper I! 

At 10 a.m. Discussion on Sewage Treatment and WEDNESDAY, SEPTEMBER 13. 
Disposal. Introduction by Mr. J. Duncan Watson, At 10 a.m. The Effect of Time and Temperature mittees on Earth Pressures, on Electrical Terms and 
followed by Legal Aspect of River Pollution, with | on the Embrittling of Steels,” by Messrs. A. M. McKay | Definitions, and on Stresses in Overstrained Materials 
Special Reference to the Rivers Pollution (Prevention)! and R. N. Arnold. The customary reports of Com- will conclude the proceedings. 
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CONCRETE ROADS. 


ALTHOUGH concrete has been used for many de- 
cades as a foundation for a wood or asphalt pavement, 
its employment for road construction without such 
a protective carpet is relatively novel. It was tried 
in Chester in 1912, and the concrete Tilbury Dock 
road dates from 1917, and has given good service. 
It is, however, America which has taken the lead 
in this system of road construction. Thus, whilst 
by the end of 1931 some 1,500 miles of concrete 
roadway had been constructed in this country, this 
aggregate was hardly one-sixth of the American 
mileage laid down in a single year. The system 
being novel, there has been much to learn as to the 
value of different methods of laying the slabs, of 
preparing the concrete, and of the advantages of 
reinforcement. To secure definite data on these 
heads, the Roads Department of the Ministry of 
Transport decided, some years ago, to lay out an 
experimental road at Harmondsworth as a loop to 
the Colnbrook by-pass. This had the advantage 
that traffic could be excluded from or admitted to 
the road at will. Provision was also made for a 
careful study of the behaviour of the concrete 
on the new Chertsey arterial road, the Hampton 
Court-Esher road, and the Leatherhead by-pass. 
The results of this inquiry form the subject of a 
report* recently published by the Ministry of 
Transport. 

The points specially studied on the Chertsey and 
the Hampton Court-Esher roads were the relative 
merits of different forms of joints between successive 
slabs. Twelve different types were tried, including 
a simple butt joint filled in with cellular rubber 
packing, tongued-and-grooved joints, rabbeted joints, 


* Concrete in Road Construction. H.M. Stationery Office. 





1933. [Price 2e. 6d. net.] 





bracket joints, and sleeper joints. Some of these 
joints were illustrated at the time in EN@ireERING 
(see vol. cxxx, p. 210, 1930.) The traffic over 
these roads has not yet been heavy, so that definite 
conclusions as to relative values would be premature, 
but on the Chertsey road the deflection was least 
with the sleeper joint and the simple butt joint is 
definitely condemned. 

The Harmondsworth experimental road has been 
open to traffic for over three years, some 12,000 
vehicles to 13,000 vehicles passing over it per day. 
The whole roadway was divided up, for the purpose 
of the research, into six main sections. Of these 
two were laid with 6-in. reinforced concrete-slabs, 
the reinforcement being in the one section at both 
top and bottom, and in the other, at the top only. 
In the other four main sections, the slabs were 
8 in. thick. The concrete was in one section, 
without reinforcement ; in another, it was at the 
top only; in a third, at the bottom: only; whilst 
in the fourth section, thé concrete had both top and 
bottom reinforcement. The foundation throughout 
consisted of a 3-in. layer of clinker, but for the 
purposes of the research, in each main section of 
8-in. slabs, a number were selected for determining 
the effect of thoroughly saturating the clinker bed 
before depositing the concrete ; of protecting it, in 
another case, by a sheet of waterproof paper, so as 
to prevent it absorbing water from the concrete ; 
whilst in a third case, the clinker was kept dry, 
but unprotected, so that it was possible for it to 
rob the newly deposited concrete of part of its water 
content. The experiment was further varied by, 
in each instance, arranging that one-third of the 
concrete should be deposited as dry as was con- 
sistent with reasonable workability, in another 
third, the concrete was so wet that it would barely 
keep its camber when laid, whilst in the remaining 
case the mixture was of “ medium” wetness. To 
provide a gauge for measuring abrasion, a series of 
cones of coloured concrete were inserted in the 
slabs. As the surface wore away the visible diameter 
of the cone cross-section increased and gave a 
definite measure of the amount of material removed. 
The rate of wear proved to be a maximum during 
the first year, since the surface laitance had _ less 
resistance than the body of the concrete. On the 
latter the abrasion was negligible, in fact, the total 
wear was less than $} mm. in the three years 
covered in the report. Provision was made for 
measuring the temperature of the slabs both at the 
top and bottom. In one instance, in which rain 
fell suddenly after a hot spell, the top and bottom 
thermometers showed a temperature difference of 
16 deg. F., and differences of 12 deg. to 14 deg. were 
common. Careful measurements with invar steel 
tapes showed that the concrete had a coefficient 
of expansion of 0-0000074 per degree Fahrenheit. 
The temperature differences were mainly respon- 
sible for the cracks, which occurred predominantly 
during the warmer half of the year. In winter 
few new cracks appeared, but it was during this 
season that the most careful maintenance was re- 
quired, since the contraction due to cooling caused 
the cracks to open. Great care was taken to keep 
both cracks and joints as watertight as possible. 
During 1932 many of the joints between the rein- 
forced concrete slabs gave trouble. They were filled 
with bitumen, but this soon disappeared, sinking 
into the foundation. A remedy was found by 
packing the joint with oakum before applying the 
bitumen. In the three years covered in the report a 
total of 235 cracks were recorded, of which 158 made 
their appearance during the first twelve months 
and 200 within the first two years. Top reinforce- 
ment appeared to retard cracking during the first 
year, but by the end of the third year slabs thus 
reinforced had about as many cracks as unreinforced 
concrete. Bottom reinforcement proved better, but 
the double reinforcement was best. The bottom- 
reinforced 6-in. slabs cracked more than the unrein- 
forced 8-in. slabs. The experiments made with 
the “wet,” “medium,” and ‘dry’ concretes 
showed that where the foundation layer could pick 
up moisture, a “wet” mix had advantages, but 
with the waterproof foundation the “dry” con- 
crete showed up best. 

Other observations made on this experimental 
road showed that under an 8-ton axle load, borne 
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on pneumatic tyres, the deflection at transverse 
joints was generally of the order of 0-01 in., but 
in one case three times this value was recorded. 
Some indications of a slight rocking of the slabs 
were noted. Other observations made on the 
Chertsey road showed the deflection to be a 
maximum at the lowest speeds. No advantage was 
found in making the transverse joints at an angle 
to the axis of the road or in laying slabs in alternate 
bays instead of continuously. 

A curious instance of the rippling of a concrete 
road foundation laid on a hill is recorded in the 
report. The carriageway was 30 ft. wide, and the 
gradient 1 in 22-6. The concrete was unreinforced 
and was specified to be 9 in. thick and laid in a 
single course. There was a longitudinal joint along 
the centre line of the road, and the transverse joints 
were at right angles to this. All were plain butt 
joints filled with bituminous felt and finally sealed 
with hot bitumen. The individual slabs were 
each about 30 ft. long. The concrete was a 4:2: 1 
mixture, the cement being of the rapid-hardening 
type. Longitudinal profiles taken after comple- 
tion showed the presence of ripples in the concrete 
surface, more or less resembling a stairway with 
horizontal treads. It is suggested that the effect 
may have been due to the fact that only half 
the road could be closed at a time, the remainder 
being open to traffic. The vibration thus caused 
in the foundation was communicated to the still 
moist concrete, with the results recorded. The 
report adds that the tendency of concrete to flow 
on a hill would be reduced by good drainage of the 
sub-soil and by mixing the concrete with the least 
practicable quantity of water. An additional pre- 
caution would be to make temporary repairs to the 
half-width of road left open to traffic, thus reducing 
the vibration. 

An important section of the report deals with 
the problem of ensuring that the concrete used 
has the intended consistency. The regulation of 
the water content is found to be far from easy, 
though it is noted that in the large-scale American 
operations the problem is simplified. There aggre- 
gates are left in stock-piles for three weeks before 
use, and the bottom of the pile to a depth of 
about 3 ft. is kept intact. Good drainage and a 
fairly even distribution of the moisture is thus 
secured. To still further avoid wide variations in 
this, the aggregates are stored in closed bins of 
70 cub. yards capacity for a few days immediately 
prior to use. The proportion of moisture is checked 
continuously as the work is in progress and the 
mixer driver informed. 

Conditions in this country are less favourable, 
yet the report concludes that the “ Dunagan” 
method of determining the moisture in aggregates 
may be practicable here with suitable precautions, 
and in particular by isolating and grading the 
separate deliveries of materials. The method con- 
sists in weighing the material first in air and then 
in a container suspended in water. If it is already 
moist, its apparent specific gravity will be increased 
in proportion to the amount present. The earlier 
trials of the method during the construction 
of the experimental road at Harmondsworth proved 
disappointing, but other trials on the Hampton 
Court-Esher road were more encouraging. 

In a note on the preparation of concrete cylinders 
for crushing tests, the American plan is recom- 
mended. In this, the specimen is capped with fresh 
material and squeezed between machined steel plates 


until contact is made with the rim of a cylindrical | 


mould. In testing cores cut from existing roads, 
these are first levelled up with freshly applied 
mortar. An examination of such cores shows that 
the reinforcement is often out of place. The machine 
used for cutting the cores was designed and made 
by Messrs. Holman Brothers, of Camborne. It is 
mounted on a pneumatic-tyred vehicle, and can 
thus be transported rapidly from place to place. 
The cutting is done by a shot drill yielding cores 
about 6 in. in diameter and up to 15in. long. The 
time of cutting varies from three to 13 minutes, the 
average rate of advance being | in. of concrete in five 
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must be supplied, about one-half of which is 
recoverable. Water must also be furnished at a 
rate which is generally from 5 gallons to 8 gallons 
per inch of cut. 

Some general notes on concrete road construction 
are included in the report, and the advice is given 
that absorbent road beds should be well wetted 
immediately before the concrete is placed or, alter- 
natively, should be covered with waterproof paper. 
Whilst slabs 45 ft. long are admissible, it is found 
difficult to tamp widths of more than 16 ft. Very 
great care is needed in placing the reinforcement, 
and in particular the bottom layer of concrete should 
be well tamped before the reinforcement is laid. 
Effective curing of the exposed surface of a concrete 
road is essential. The concrete should be covered 
with wet matting or other suitable material as 
soon as it is sufficiently hard to take it. Twenty- 
four hours later the matting should be replaced by 
a 2-in. to 3-in. layer of earth or sand, which should 
be kept saturated for twenty-eight days, if prac- 
ticable. All cracks and open joints should be 
filled and kept sealed. 


HEATING BY CONCEALED 
RADIATORS. 


In view of the increase in size and form of build- 
ings, modern requirements demanded by the public 
in matters pertaining to comfort, and the necessity of 
maintaining a fairly uniform temperature through- 
out certain types of buildings, the subject of heating 
rooms continues to claim the attention of engineers 
and architects. In general, the problem of heating 
a building is closely bound up with, or dependent 
upon, that of ventilating it, so that these two aspects 
form parts of a single problem. The ventilating 
aspect may, however, be examined somewhat 
independently when the rooms to be heated are of 
such a size as to make it economically possible to 
install an independent fan for circulating the air. On 
the other hand, when the size of room involved 
is such that fan ventilation would be uneconomical, 
the arrangement and the type of radiator are 
matters which require some attention in any success- 
ful heating and ventilating scheme. In this country 
“central heating” by means of steam- or water- 
heated radiators is chiefly confined to public build- 
ings and large houses where such a system is used 
in conjunction with open fires. In sharp contrast 
to this English practice, houses of all sizes in America 
and on the Continent are heated by means of hot- 
water radiators, which may be arranged as open or 
concealed units. The latter arrangement consists of 
placing the heater in a stack or enclosure within, or 
at the side of, a wall, thus allowing the heating effect 
to produce a slight draught in the stack and thereby 
ensuring a certain amount of circulation of the air 
in the room. Under these conditions it is manifest 
that convection plays an important part in the heat- 
ing process ; hence the general efficiency obtained 
depends upon the form and size of the enclosure 
adopted for specified conditions. This is so much the 
case that the heating effect from a well-arranged 
concealed radiator may equal or exceed that of an 
exposed one, while in a badly-designed stack the 
heating effect of a concealed unit may be 40 per cent. 
less than an exposed and similar heater. 

Added interest and importance is, therefore, 
attached to some related research work carried out 
by Professor E. A. Allcut, which has been recently 
published by the University of Toronto in the form 
of Bulletins Nos. 9 and 140 of the Faculty of 
Applied Science and Engineering, dealing with the 
heat output of concealed radiators. The in- 
vestigations were carried out in the Mechanical 
Engineering Laboratory of the University of 
Toronto, and were undertaken to study the effect 
on the heat output when variations were made in 
the principal factors entering into the problem, 
such as temperature of the heating medium, length 
of radiator measured in the direction of air flow, 
height of stack, and form and dimensions of the 
|enclosure. Experimental work on this subject is to 
| be welcomed, since the problems involved depend 
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The results may be taken as representative, since 
the radiators included in the tests consisted of some 
450 in as many sizes and types as were obtainable 
from various manufacturers, whose recommenda- 
tions with respect to size of enclosure were carried 
out during the experiments. Although the research 
is particularly directed towards investigating the 
characteristics of water-heated units, steam was 
also used as a heating fluid, to enable comparisons 
to be made between the two kinds of mediums, the 
temperature difference in each case being taken as 
equivalent to that between the temperature of the 
fluid in the radiator and that of the air entering the 
enclosure. The actual output of the heating unit 
is recorded in B.Th.U. per hour and used in the 
subsequent calculations, while the ratio of the 
output with water to that obtained with steam 
is referred to as the heat-output ratio for any one 
heater when working with the same temperature 
difference. The direct heating surface equals the 
area that is in contact with the heating fluid on one 
side and the air on the other side, the remainder 
being reckoned as indirect heating surface. It 
may be noted here, however, that the output ratio 
of the units tested is independent of the ratio of 
direct to indirect heating surface. 

With water as a heating agency, the results show 
that the heat output of a concealed radiator varies 
as the 1-35 power of the temperature difference, 
which figure would appear to be slightly greater 
than that usually assumed in practice. Although 
the heat output with hot water was generally found 
to be less than one might anticipate from tests 
on steam-heated units, Professor Allcut attributes 
this difference to the lower tube temperatures 
obtained in the case of water heating, since the 
results obtained from both water and steam-heated 
tubes are practically the same when the external 
temperature of the tube is taken as a basis of com- 
parison. It is possible, nevertheless, that the better 
circulation of steam as compared with water may 
account for part of this difference. The heat- 
transmission ratio can be considerably improved 
by forcing the water through the radiator tubes, as 
shown by experiments included in this work, though, 
naturally, there are economical limits to such a pro- 
cedure. 

The effect of placing spiral baffles in the water 
tubes does not appear to have been advantageous 
as shown by one test, when the water velocity was 
presumably low. In the absence of details relating 
to this particular experiment, it is to be assumed that 
in the majority of these tests turbulent flow took 
place in the water when passing through tubes of 
relatively small dimensions; hence, the addition 
of spiral water baffles would not result in an appre- 
ciable increase of heat transmission. If the tubes 
are of comparatively large diameter and the velocity 
of water low, it is conceivable that the addition of 
such baffles would be an advantage. 

Although the higher type of radiator gives the 
better heat output, the low type of unit is generally 
preferred for a number of practical reasons, and, 
moreover, the advantage gained from increased 
height of heater or length of contact path measured 
in the direction of air flow naturally decreases as the 
height of radiator increases. 

With reference to the relationship between heat 
output and height of stack for a given radiator, 
four designs of heater having horizontal tubes with 
external radiating fins attached to them were 
tested, and the expression for the output was found 
to be of the form 5S & where H denotes the 
height of stack, and a and 6 are constants depending 
on the lengths and widths of the units. With 
reference to the value of n the following interesting 
observations may be made: In the case of two of 
the radiators, one consisting of copper tubes of oval 
section over which were pressed copper fins before 
the whole assembly was dipped in solder, and the 
other of circular and larger copper tubes expanded 
into copper fins, n has a mean value of 2-65 for all 











lengths of radiator and height of stack up to 70 in. 
On the other hand, in the case of the other two 


minutes, The drill makes its way without difficulty | on a number of variables, many of which are well- | designs of heater used in these investigations,one con- 
through reinforcement in concrete save when this is | nigh impossible to isolate, so that a mathematical | sisting of circular copper tubes of smaller section 
loose, when the rate of advance must be reduced. | treatment is not of much practical service in arriving | than in the last design referred to and expanded into 


For a core 8 in. long about 6 Ib. to 8 Ib. of steel shot 


at definite results. 


aluminium fins spaced similarly to the first type 
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mentioned, and the other unit made of an iron 
casting with a cored hole in the middle and radiating 
ribs on both sides, two values of » must be used. 
For a stack height not exceeding 22 in. n equals 
2-0, while for heights of stack between 22 in. and 
70 in. n equals 5-5. With regard to these tests 
Professor Allcut refers to this height of 22 in. as the 
“ change point,” and it is obvious from the results 
that the effect of this critical height of stack should 
be carefully noted when installing radiators of the 
type included in this class. 

A stack with vertical sides, and fitting more or 
less closely the ends of the radiator where the 
connections are attached is the best form of enclosure, 
since eddy currents are liable to form and reduce 
the general efficiency if the water pipe connections 
are enclosed in a stack, the width of which is 
much greater than that of the radiator. The effici- 
ency is also adversely affected if the stack outlet is 
flared out. As the distribution of air velocity across 
the section of a top outlet varied considerably for 
any one heater—even to the extent of containing 
negative pressures or down draughts at certain 
points—a front outlet was tried. This was ulti- 
mately found to be the best, but the combined 
heating and ventilating result was not materially 
improved by fitting a curved deflector to the top of 
a stack having a front outlet. The fitting of a 
similar deflector to the air inlet does not appear 
to have been recorded in these results, but this may 
well form a part of any subsequent tests carried out 
with concealed heaters. Probably due to _ its 
effectively acting as a diffuser, the fitting of a grille 
on the air inlet of the stack seems to improve the 
general results, but whether the air inlet and outlet 
take the form of slots open or covered with a grille, 
the net area of the opening should equal that of the 
stack. On this point it should be observed that the 
output of a concealed radiator varies with the air 
inlet area, which may be too large to give the best 
possible efficiency. While the form of the grilles 
used does not appear to be important, provided the 
net area is constant, it is possible that a louvre- 
shaped grille placed at the inlet would result in an 
increased overall efficiency. Along with a de- 
flector placed at the inlet, such a grille may form 
a practical means of eliminating the uneven distri- 
bution of air velocity observed in these tests at the 
stack outlet, and thus make for the better distri- 
bution of air at that opening. If attention is to be 
given to the effect of form of the enclosure on the 
heat output, there would appear to be a number of 
reasons to support the suggestion that the form of the 
inlet is more important than that of the outlet, 
provided, of course, that these openings have areas 
corresponding to maximum efficiency conditions. 


INTERNATIONAL INDEXING. 


Tue twelfth Conference of the International 
Institute of Bibliography, held in Brussels, at the 
Palais Mondial, on July 18 to 20, was attended by 
delegates and members from all parts of the world. 
The British National Section was represented by 
Sir Charles Sherrington, Dr. 8. C. Bradford, and 
Dr. J. G. Priestley. In an inspiriting address, 
the president, Dr. Alingh Prins, Director of the 
Dutch Patent Office, described the origin and 
vigorous development of the Institute. Although 
many international scientific associations have not 
survived the great war, the International Institute 
of Bibliography is approaching its fortieth anniver- 
sary. Its aim to create a world index to published 
information by means of a standard classification is 
rapidly progressing. The importance of its work 
is endorsed by the recent inquiry of the Inter- 
national Institute of Intellectual Co-operation into 
the organisation of indexing and abstracting 
services throughout the world. It is encouraging to 
note that the inquiry has brought to light no 
suggestions that have not been evolved in the 
International Institute of Bibliography. The new 
edition of the Universal Decimal Classification is 
now complete with the alphabetical index and 
auxiliary tables. A list of extensions issued 
subsequently is also available in mimeographed 
form, and may be obtained from the British Society 
for International Bibliography, Science Museum 
Library, London, S.W.7. 





The Decimal Classification was criticised by the 
representative of the International Institute of 
Intellectual Co-operation on the grounds that it 
was not prepared with the collaboration of recog- 
nised expert authorities, it was faulty in construc- 
tion, and unsuitable for application to the indexing 
of scientific literature. The facts do not lend 
themselves to this interpretation. The experts 
who have collaborated in the preparation of the 
classification are enumerated in the various reports 
of the International Commission of the Classification. 
Modifications of the Classification are prepared by 
Subject Secretariats which are associated with leading 
experts in different countries, and their proposals 
are controlled by members of the Commission who 
have made lifetime studies of classification, both in 
principle and application. In practice, the Classifica- 
tion is intended for the use of those authorities who 
are willing to accept it as the necessary means of 
co-ordinating their bibliographical] labours, so as to 
enable them to work hand-in-hand in the organisa- 
tion of a world index to published information. 
The needs of potential users of the Classification are 
considered before the opinions of those who have, as 
yet, failed to realise the necessity for the standardisa- 
tion of bibliographical methods, and who may be 
inclined to criticise the Classification from the purely 
philosophical point of view. The production of a 
universally accepted philosophical arrangement of 
ideas is impossible. The Decimal Classification 
claims not philosophical perfection, but practical 
utility. This is established by the fact that the 
rapidly increasing number of scientific papers 
indexed annually by its means is now 50 per cent. 
greater than that of those that were included in the 
International Catalogue of Scientific Literature. 
The practical utility of the Classification was 
further illustrated by many of the reports that were 
read at the Conference. 

Perhaps the most interesting event was an 
announcement made by the Mexican delegate of a 
decree by the President of the Republic, that, from 
January 1 of this year, all Government Depart- 
ments and public libraries should use the Decimal 
Classification. The Mexican archives, which are of 
considerable extent, must be classified decimally 
forthwith. Heer Donker Duyvis presented an able 
report on the work of the Commission of the Classi- 
fication, with a discussion of the principles on which 
the Classification is based and proposals for its 
improvement in future. Among the numerous 
interesting papers read, Dr. Priestley communicated 
one by Mr. Lancaster-Jones embodying the results 
of observations made in the Science Library on the 
desirability of simplifying the Classification and 
removing ambiguities. The author was requested 
to prepare a report for consideration by the Com- 
mission of the Classification. 

The only other British paper was read by Dr. 8. C. 
Bradford, in which he showed that a complete 
bibliography of a special subject could not be 
prepared by any single institution by the present 
methods. Papers on a particular subject were 
distributed through a thousand periodicals, in the 
majority of which they appeared at the rate of from 
one a year to one in ten years. The only practical 
method of indexing all the literature of a subject 
was by co-operation of many institutions using a 
standard system, and indexing by source and not 
by subject. References could then be sorted by 
means of the classification so that all those on a 
particular subject would fall together. 

Magister O. Thyregod compared the 1905, 1927, 
and future editions of the Classification. The future 
structure of the Classification was also discussed by 
M. Otlet. Dr. H. Fuchs gave an interesting account 
of the progress of the new edition of the Gesamt- 
katalog der Preussischen Bibliotheken. It will 
contain titles of the books in 18 German libraries. 
The third volume has just appeared. The whole 
catalogue will comprise about 150 volumes, each 
containing 10,000 entries. 

The Swiss Central Bureau for Technical and 
Scientific Bibliographical Information at the Swiss 
Federal Technical School, Zurich, was described 
in a paper contributed by Herr W. Janicki. This 
was founded in 1929, and the Information Service 
opened to the public in 1932. The Service is 
intended for professors and students of the Tech- 





nical School, industrial firms, learned societies, 
engineers, and research workers. The Universal 
Decimal Classification is employed. About 120 
electrical engineering periodicals are indexed, and 
about 35 cards are issued weekly at an annual 
subscription of about 9/. Verbal information is 
supplied free of charge. Various Swiss periodicals 
intend to adopt the Decimal Classification. 

MM. E. and G. de Grolier commented upon the 
unsatisfactory state, as regards completeness and 
uniformity of entry, of the National Bibliographies, 
which notice the new books published in each 
country. M. J. Gevers, of the Conseil des Brevets 
d’Invention at Antwerp, urged the adoption of the 
Decimal Classification for the patent specifications of 
all countries, as a means of economising the time 
of those who have to search the specifications of 
different nations. The classification has already 
been adopted by the Dutch Patent Office. 

The organisation of the information service of 
the French Institut des Recherches Agronomiques 
was described by M. J. Duriau. The service 
searches more than 300 pericdicals and publishes 
300 pages of abstracts annually as an annexe to the 
Annales Agronomiques. These abstracts are classi- 
fied by the Decimal Classification. Interesting 
papers on the use of microphotography in documen- 
tation were read by M. Otlet, M. H. Keegstra and 
Heer H. Kloninger. Dr. A. W. J. Mayer made the 
important suggestion that in future all new classes 
added to the Decimal Classification should be 
carefully defined. Heer M. Teynik contributed a 
paper on the standardisation of format, cataloguing 
rules and rules for the alphabetical arrangement of 
titles, in the Netherlands. The standardisation of 
paper sizes was also discussed by M. J. Danguin. 
An interesting paper on the pros and cons of the 
decimal method of subdivision as a means of arrange- 
ment of systematic catalogues was contributed by 
Dr. 8S. Runge, who showed that the Decimal 
method has survived 60 years of criticism and 
remains the simplest to use. 

Dr. Alingh Prins was re-elected President for the 
ensuing year, with acclamation. This important 
and interesting meeting concluded with visits to the 
Belgian Royal Library and that of Brussels Univer- 
sity, which use the Decimal Classification, and to the 
Library of the New University of Louvain and the 
Musée du Congo Belge. 


THE NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 149.) 
METROLOGY DEPARTMENT. 


Maintenance of Standards.—The decennial com- 
parisons of the Imperial Standard Yard and its 
Parliamentary copies fell due in 1932. This work is 
carried out on behalf of the Board of Trade, with the 
primary object of verifying the lengths of the Par- 
liamentary copies, any one of which could be used 
to replace the Imperial Standard should the latter 
suffer loss or destruction. By a recent agreement, 
the Laboratory now undertakes the sole responsibility 
for conducting these comparisons and the necessary 
measurements have, for the first time, been made 
in their entirety by the Metrology Department. 
The presence of these important length standards 
at Teddington has been made the opportunity for 
verifying the more important Laboratory yard 
standards by direct comparison with the copies of 
the Imperial Yard. In addition, a complete inter- 
comparison has been made of the British national 
copy of the Prototype Metre, two Board of Trade 
working standard metres, and the primary and 
reference standard metres owned by the Laboratory. 
Since the British copy of the prototype metre has 
recently been compared with primary copies at the 
Bureau Internationale des Poids et Mesures, a 
direct link has been achieved between the ultimate 
standards and those held by the Laboratory. Since 
these lengths will figure largely in the work now in 
progress to establish a standard of length in terms 
of the wave-length of light, the importance of an 
accurate verification at the present time cannot be 
too highly stressed. The temperature of standardi- 
sation of the yard measures is 62 deg. F., and 
the comparisons in connection with them were 
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accordingly made during the earlier and later months 
of the year when outdoor conditions were most 
favourable for maintaining that temperature. In | 
the case of the metre bars, the defined temperature 
is 20 deg. C., and the verification was carried out 
during the summer. Without exception, all observa- 
tions were made at, or close to, the specified 
temperature, precautions being taken to ensure a 
steady temperature by the installation of a thermo- 
regulator for controlling the comparator room and 
the provision of improved thermal insulation for 
the comparator tank containing the standard bars. 
Another rather important item of standards main- 
tenance is the calibration of certain centimetre and 
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| surveyors has recently been esi to light by the | precision work is to have their tapes and wires 
| precision work of the Metrology Department. It|restandardised as early as possible after base 
has been found that the coefficients of thermal | measurements have been completed. Such periodic 
expansion of the metal tapes and wires employed | standardisation should be made, not only for length, 
for base measurements in triangulation are subject | but also for coefficient of thermal expansion. 
to appreciable secular change. In a number of such| Wave-Length Standard of Length.—The 
cases it was known that the tapes or wires had been | important and fundamental piece of research at 
kept in the field for long periods, often at much | present occupying the attention of the Metrology 
higher temperatures than those for which the | Department is concerned with the endeavour to 
standardisation had been carried out, and it was | establish a new standard of length in terms of the 
thought that this circumstance might account for | wave length of light. Apart from the advantages of 
the instability of the coefficients. An experiment | indestructibility and permanence of length, the 
was therefore arranged in which one 24-metre wire | proposed unit offers possibilities of greatly increased 
and two 24-metre tapes were carefully measured | accuracy in reproduction and measurement. It is 
and then kept in an oven at 35 deg. C. Subsequent hoped to attain an accuracy of one-millionth of 
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reference standards, which was required for deter- 
mining the heights of the mercury column in the 
new absolute standard barometer. 

An interesting example of that important function 
of the Laboratory which consists in relating British 
standards to those m use in other countries, is 
provided by the table on this page. The values given 
are the lengths of two surveying wires, designated 
P, and P,, each nominally 24 metres long, on which 
a sequence of measurements has been made at the 
Bureau des Poids et Mesures and at the National 
Physical Laboratory. 

Incidentally, the table exemplifies one of the 
difficulties attending international comparisons, 
since there can be little doubt, from the satisfactory 
agreement of the two N.P.L. measurements, that 
the wires changed in length between the occasions 
when readings (a) and (6) were taken. The tabulated 
values further reveal the minute difference, amount- 
ing to rather more than two parts in a million, 
between the measuring standards of the two Insti- 


tutions. In continuance of the international 
comparison, the wires have been sent to the 
standardising station at Warsaw, but the Polish 


measurements have not yet come to hand. 
A matter of considerable practical importance to 
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measurements after 6 weeks, and again after | an inch, and it is of interest to note that one yard is 


almost 1-5 million times as long as the wave length 
of the red radiation of cadmium. The work has been 
in progress for some considerable time and, in view of 
what has already been published* regarding the de- 
velopment of the apparatus and experimental 
technique, it will suffice for the present to mention 
that the principle employed is that of comparing the 
length of the end gauge under observation with 
that of an étalon system which is kept constant by 


19 weeks, of such treatment failed, however, to reveal 
any variation of thermal coefficient greater than the 
negligibly small change of 5 parts in 10° per 1 deg. C. | 
Hence the observed changes, ranging up to 6 parts 
in 10° per deg. C., remain largely unexplained. In 


Lengths at 15 deg. C 


>. 2 
24 hoe 24 _ being maintained at uniform temperature. The 
approximate difference in length is ascertained by 
aie nr direct mechanical measurement, and the final stages 
(a) B.I.P.M., September, 1931 1-129 1-691 of precision are achieved by interferometric means, 
OD OTP ik. Felremy to Mesch. aes 1-707 | observation of interference fringes serving as a 
1932 1-082 1-659 measure of length in wave length units. Already, 
ee “— 1-711 | in this research, some valuable preliminary work has 
N.P.L. minus B.I.P.M. (neglecting been completed, which includes measurements of 
\*)) oe + 0-050 | the metre in terms of the red radiation of cadmium, 


| both in air and in vacuo. Preparations are now 
a somewhat similar connection, a research into the | actively in hand for making final determinations 
thermal expansion of invar wires and tapes has | of the yard and metre. The work in air is to be 
revealed different coefficients for different specimens. | carried out under controlled atmospheric conditions, 
It appears, therefore, that a universal formula 
cannot be applied to the thermal expansion of 
invar, and the best course for surveyors engaged on 


* ENGINEERING, vol. cxxxii, page 289 (1931), and 
vol. exxxiv, page 251 (1932); Also Phil. Trans. Roy. 
Soc. A, vol. ccxxxi, page 75 (1932). 
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and with this object air-conditioning apparatus is | buttress form with definite clearance at the crests 


being provided to ensure that the étalon system is | of both screw and nut. 


filled with air free from moisture and carbon dioxide. 
A special type of gauge barometer has been designed 
to measure the pressure in the tubular étalons, 
and a double prism monochromator, of high disper- 
sion and large capacity for light, has been con- 
structed for use with the wave-length comparator. 
Among the difficulties which have been surmounted 
during the preliminary stages is a progressive 
deterioration of the terminal faces of the étalons. 
Initially the ends of the étalons were coated succes- 
sively with copper, nickel and chromium. Recent 
advances in the technique of the electro-deposition 
of chromium, however, have made it possible to 
deposit chromium on other metals in thicknesses 
exceeding 0-01 in. In co-operation with the 
Research Department at Woolwich, accordingly, 
experiments are in progress to ascertain the suit- 
ability of such thick chromium platings for providing 
hard surfaces which, after grinding and lapping, 
will wring together and thus provide satisfactory 
ends for the tubular invar étalons employed in the 
wave-length comparator. With regard, further, to 
the type of light used in this work, it is not yet 
definitely established that the cadmium lamp pro- 
vides the ideal radiation for the purpose of an 
ultimate reference standard. Objections have been 
directed at the accepted method of exciting the 
red radiation of cadmium from the Michelson lamp. 
Some of these disadvantages have been remedied in 
the new Osram lamp, developed by the Studien- 
Gesellschaft fiir Elektrische Beleuchtung, at Berlin, 
which is a discharge tube of the hot-cathode type, 
and provides a large and brilliant source of mono- 
chromatic radiations. A comparison* of the red, 
green and blue radiations of the two lamps has been 
made at the laboratory by the aid of a Fabry-Perot 
interferometer, but the result has shown that the 
wave lengths of the red line produced by both lamps 
are identical to within 1 part in 16 x 10°, which is 
within the limit of experimental accuracy. In 
certain circumstances slightly different structure 
of the red lines from the two lamps was observed, 
and this effect is being further examined by a speci- 
ally designed invar interferometer of the variable- 
gap type. 

Measuring Machines, Gauges, Stability . of 
Materials.—For some years past the performance 
of the large screw-pitch measuring machine, which 
is an important piece of the Metrology Department's 
equipment, has been regarded as_ increasingly 
unsatisfactory. Errors of the micrometer screw 
were becoming excessive and the calibration of the 
machine was subject to variation owing to lack of 
straightness of the carriage guiding surfaces. On 
account of the machine being used to measure the 
spacing of the wire on the coils of the ampere balance 
and Lorenz apparatus (in connection with an 
important electrical determination of the absolute 
units of current and resistance) the opportunity 
has been taken to fit a new micrometer screw and 
nut to the pitch machine and otherwise to improve 
its accuracy. The general arrangement of the 
modified machine is shown in Figs. 12to 14+. The two 
main parts of the machine, the centres for holding 
the work and the micrometer, are no longer directly 
connected but are supported each on its own concrete 
pedestal, the two pedestals themselves being built 
on to a single massive foundation sunk well into the 
ground. The micrometer screw, with its associated 
carriage, is supported from the auxiliary bed on an 
intermediate carriage which can be moved hori- 
zontally towards or away from the centres to suit 
the size of the work. The micrometer carriage is 
borne on three rollers, two of which are guided in 
a vee-groove along the top of the intermediate 
carriage, whilst the third acts as a support under 
the end of the projecting arm which forms a housing 
for the micrometer nut. Hardened strips of nitralloy 
are used for the vee-groove and the flat bearing 
plate under the third roller, in order to preserve the 
accuracy of the carriage motion throughout the 
available 18 in. of travel. The micrometer has a 
pitch of 20 threads per inch, the thread being of 


* Proc. Roy. Soc., A, vol. cxxxix, page 202 (1933). 

+ The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 
illustrations from the Report included in this review. 





Particular care has been 
taken to avoid errors of a periodic nature, the 
micrometer screw being carried in bearings at each 
end, whilst the thrust is taken axially at the left- 
hand end by a double, ball-ended strut shown en- 
larged in Fig. 15, which is interposed between a 
conical recess in the screw and another in the 
bearing. 

Stability tests of materials suitable for the manu- 
facture of gauges are an interesting item of current 
metrological research. A number of 1-in. diameter 
commercial steel balls, some heat-treated at 150 deg. 
C. for various periods, others untreated, have now 
been undergoing periodic examination for over 
two years. The heat-treated balls have remained 
of constant size within 0-00001 in., whereas the 
untreated ones have mostly shown shrinkages of 
about 0-00003 in. The effects of heat treatment on 
dimensional stability are now being investigated 
on 3-in. rods of various brands of tool steel. The 


Fig. 16. EFFECT OF HEAT TREATMENT AT /50°CENT. 
ON STABILITY OF HARDENED STEEL 
~ sae - ; —— 

































































Fia. 17. 
composition and hardening treatment of four 
specimens are tabulated below :— 
A. B. Cc. D. 
Per cent. Per cent. Per cent. Per cent. 
| 0-97 1-26 1-06 0-92 
Si | 0-21 0-28 0-10 0-12 
s | 0-030 0-029 0-019 0-017 
P | 0-027 0-017 0-014 0-022 
Mn 1-26 0-36 0-17 0-34 
Oil | Water Water Water 
| quenched | quenched quenched quenched 
from | from from from 
770 deg. C. | 770 deg. C. 800 deg. C. 770 deg. C. 
| 


One hardened sample of each of the steels was 
heated at a steady temperature of 150 deg. C., and 
was removed periodically from the furnace for its 
length to be measured. Graphs showing the varia- 
tions from the initial length of 3 in. are reproduced 
in Fig. 16. All the curves are similar in shape and 
in general follow the lines of those previously 
obtained for steel balls*, the principal features being 
a very rapid fall to a minimum length, a slower, but 
still rapid, rise to a maximum, and a subsequent very 
slow approximation to a final minimum size. These 
four steels, however, exhibit notable differences in 
the magnitudes of the changes which occur during 
the three phases of secular change over a period of 
60 days. It is intended to subject further similar 
specimens to the same treatment and to investigate 
them for hardness and metallurgical characteristics 
at the maximum and minimum points on the stability 
curves. Other tests have been started to ascertain 
the stability of samples which have been heat- 


* ENGINEERING, vol. cxxxiv, page 251 (1932) 
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treated to bring them to one or other of the critical 
points on the curve. Specimens brought by heat 
treatment to the first minimum point and after- 
wards maintained at room temperature have not 
varied in length by more than 0-00001 in. in the 
ensuing two months. In striking contrast, hardened 
but untreated samples of the same four steels have 
shown shrinkages, during five months, amounting to 
approximately 0-00015 in. for steels B and C, and 
0-00025 in. for steels A and D. 

A number of end gauges, made from various steels, 
have recently been examined after being stored for 
nine months with their polished surfaces protected 
with vaseline or lanoline. About half the surfaces 
showed evidence of pitting or tarnishing, but this 
selective deterioration could not be related to 
inclusions in the steel or to superiority of vaseline 
or lanoline as a protective coating. The matter 
has been referred to the Corrosion Committee of the 
Iron and Steel Institute, and, in the meantime, 
tests are under weigh at the Laboratory to discover 
whether the corrosion can be avoided by using no 
water during the lapping operation. 

An interesting photograph, showing the nature of 
the contact between the screw threads of nuts and 
bolts, is reproduced in Fig. 17. The nature and 
magnitude of this distortion in the case of mating 
screws differing in pitch and thread angle by amounts 
commonly encountered in present practice, have a 
bearing on the development of standardisation which 
is under investigation at the Laboratory. Fig. 17, 
which shows the section of a }-in. B.S.F. bolt and 
nut, is typical of the condition in which the base of 
the nut is slightly (0-01 in. in this case) out of 
square with the axis of its screw thread, the high 
point being on the side marked H. The concentra- 
tion of pressure on the base at this point has caused 
the nut both to tilt and to become displaced laterally 
in the direction of the arrows. 

A useful instrument, in the form of an electrical 
etching tool, is now being used in the Metrology 
Department with great advantage and success, 
especially for marking gauges of alloy steels which 
are resistant to attack by the usual etching acids. 
The electrical apparatus employs alternating current 
of about 17 amperes at 2-5 volts, and the marking is 
accomplished by a small electric arc passing between 
the surface of the gauge and the tip of a pointed 
copper stylus. The latter is mounted in a spring 
holder and guided by a pantograph of the type used 
in ordinary engraving machines, 

Chronometry. Volumetric Glassware.—Among the 
standards maintained by the Metrology Depart- 
ment is that of time, and some preliminary results 
are now available relative to the newly designed 
vibration clock, which depends for its timekeeping 
on the electrically-maintained longitudinal vibrations 
of a steel bar. A number of time runs have been 
carried out by comparison with the standard tuning 
fork of the Electricity Department. The first series of 
such trials revealed erratic variations in the rate of 
the vibration clock which were traced to the absence 
of any control of the phase relation between the 
motion of the bar and the driving potential differ- 
ence. A marked improvement was achieved by 
suitable modification of the electric circuit, and the 
most recent tests have shown that the rate of the 
clock is now constant to within about + 2 parts in 
10’—a result which can be regarded as _ highly 
promising since this variation is of the same order 
as the probable uncertainty in the daily Greenwich 
time signal. The development of the vibration 
clock has thus reached a stage at which comparison 
with a clock of similar precision but different design 
is required, in which connection the possibilities of 
a quartz-crystal oscillator are being examined. 
Another possibly adequate standard, to which 
attention is being directed, consists of a controlled- 
arc free pendulum swinging in vacuo. A novel 
method of taking accurately defined seconds signals 
has been devised in which a photoelectric cell is 
used in conjunction with an arrangement of multiple 
slits. The device has been developed into a com- 
plete free-pendulum system, self-maintained by 
means of electrostatic impulses and having a 
closely-governed arc. Promising experiments, and 
a successfully-operated model embodying this 
principle, have already been made and described.* 








* Proc, Phys. Soc., vol. xlv, page 41 (1933). 
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specific volume (line 2-3 in Fig. 2) occurs adiabati- By cooling this weight to T,, an amount of heat 








A Sub-Committee of the Dairy Research Com- 

mittee of the Empire Marketing Board was appointed | cally. When the volume of gas which escapes is | equal to 
some time ago to draw up specifications for various d G, the pressure in the chamber falls to d P, and Q3-9 = — G;[T, — To] ep calories. (6) 
types of glassware used in testing milk and milk _ | is given up. The amount dG, which has been 
products. The Metrology Department is con- | aa-1.% peék ap (3) | cooled to T,, does work in the turbine by expansion 
tributing to this work by carrying out measurements k My niga from 6 to ¢ corresponding to the areas 6} b'c'c 
of sample apparatus. After such tests are com- P,t | (Fig. 2), i.e., 

A.d Lp — ¢p (T, Te] dG (7) 





where G, is the weight at point P, in this case 1 kg., 
and P is the instantaneous pressure. The quantity 
practical trial to several dairy laboratories where | dG is cooled in the evaporator or cooling tubes | 
the testing of milk and its products is regularly | at constant pressure to the initial temperature | 
undertaken. The apparatus includes instruments | N b-1 . 
to determine the percentage of fat in milk, skim Fig.1. P = P.\k 

’ all { ( °) ( *) } | eatories . (8) 

\ 2—k | \P, P, 


milk, cream and cheese. In all these cases, control | 
* Turbine 
The quantity which has been cooled to T, deg. 


pleted, samples of the apparatus made in conformity 


with the draft specifications are distributed for Integrating we get 


1 
A .Le-< = — cp .G,. Ty [ {2 r: (pr) 









determinations are carried out at the Laboratory 
by gravimetric methods. 

















As a concluding item of Metrological Research, t | i } | is again heated to T, deg., by heat abstracted from 
brief reference may be made to a recent develop- i | Fe a zI | the surroundings. The amount of heat necessary 
ment in the method of testing lactometers, which is T t | for this is : 
of interest generally for its applications in hydro- r Q.. son = dl, lis. tag (9) 

. a-b f . 

metry, and more particularly for its close relation Alo, Hi Q,. lala [ee | As a comparison with equation (7) shows, this is 
to dairy research. In the latter connection, it is| (9¢4) . “evomernma’ | equal to A.d Ly--, so that the total heat, Q-—>, 
now evident that, where the total solids in milk are is also given by equation (8), though with the 
deduced from the specific gravity, the milk tester Fig.2. *-Gy-Gz | positive sign. ‘ , : 
must pay attention both to the conditions under oP | A numerical example will make the relationships 
which the lactometer is read, and to the design of the WY | clearer. Supposing a quantity weighing 1 kg. at 
instrument, in order that the reading may vary as (Available a pressure P,=1 atmosphere, a temperature 
little as possible with differences of surface tension. } | to = 20 deg. C., or T, = 293 deg. K, is compressed 
As the outcome of a large number of determinations b } to a pressure P, re: 3 atmospheres, work equal to 
it has now been concluded that 45 dynes per centi- f AL,~,=8 calories 1s then performed. If the 
metre may be taken as an average value for the f } amount of heat supplied at constant volume 1s 
surface tension of milk at ordinary room tempera- Lb « i H = Q,-~, = 413 calories, the temperature will 
ture, and that variations from this value are un- “Adickdtic ; Gst~ gene — to T, = 2,807 deg. K., and the pressure to 
likely to exceed 5 dynes per centimetre. This (916.8) v “ENGINEERING P, = 21 atmospheres absolute. A total of AL, - , 
value has accordingly been accepted as a basis for ‘ie H 421 calories will, therefore, have been 
testing lactometers, which are compared with the T Fig. 3. supplied. d . ; 
standard Laboratory specific gravity hydrometers The total heat given up during the following 
by immersion in sulphuric-acid solutions, the surface | expansion is given by equations (5) and (6), and is 
tensions of the solutions being determined at the Qa-b = 397 calories . (10) 
time of comparison, On this basis, corrections are Q3.0 = 24 calories . (11) 
given to the lactometer applicable to readings taken | or a total of 421 calories. 
at the intersection of the level liquid surface and the | All the heat supplied is therefore given up. In 
stem in a liquid having a surface tension of 45 dynes | addition, as shown by equation (8), 

Lactometers tested on this basis A Lo-c = 27 calories (12) 


per centimetre. 
have been subsequently standardised in milk, the 
results obtained being in satisfactory agreement. 


| is obtained from the cooled gases. An equal 
| amount Q, - , = 27 calories will be drawn from the 
| surroundings. This is essential so that the first 
law may be complied with. 
| The foregoing considerations, therefore, show that 
| the total heat supplied is also transmitted, that, in 
addition, work is done and a cooling process set up, 
since the heat Q--, drawn from the surroundings 
can be used for cooling. In this sense it may be 
said that an efficiency of over 100 per cent. is 


(To be continued.) 


THE WORKING CYCLE OF THE 
VELOX BOILER. 
By Dr.-Ine, O. Kitsener, V.D.1. 
To elucidate the question whether a combustion | 





























pen pn war pth Aber ab lt ssnosbmeonn obtained. The cycle is only apparently contradic 
the cycle employed in the Velox boiler it is necessary : ze 2 ’ , —. 
to eliminate all the secondary phenomena from the (3916 ¢) “ENGINEERING — how ~ nae ty + aaa. — ey 
ac . j , ace ERS, i i ra f h » si . Pe Oo u eC anc 0 ead, 8 
+ ee zeae, Fig. 1 re A Gagram of the | Fig.4. impossible to construct a cyclic engine which does 
, , ‘ , ; 7 Yl di VIA i i > £ >», > » ‘4 ; ” 
In what follows the following assumptions will g j eee —~ ar ape ay oss sag 7 
therefore be made: I, that the working fluid is a neon phon lied re ye aan” i tin — b— 
perfect gas; II, that all compressions and expan- calories ‘: not of equal thermodynamic value to 
sions take place adiabatically; and III, that no she b om a eaeiinedl q — Solon Shieh By ~ a 
pressure or other losses occur, so that the pressure jo et ony age dedamemecmeony uch has already 
: : » combuati *hambe in the ¥ S been reached in ENGINEERING by other reasoning. 

is the same in the combustion chamber as in the , 421 Cal. aE ety eater gmcgatatt: Remy cap - 
pipes leading to the turbines. 421 Cal v th poo oad A ch i i pplied — ing 
The actual process may be regarded as taking | can Pas coe aa “ T Fie ny - the Y ~~ 
place between two limiting cycles. In the first, | T> yo boon — side, sie fn dare. day ehecoat 0 ne 
the gas is compressed adiabatically (line 0-1 in | sede aie ca her infini ,, ia cling the 
(916.0) “ENGINEERING” cooling air with another infinitely large container 


Figs. 2 and 3). Combustion at constant volume | 
(1-2) then occurs, followed by cooling and expansion | 
in the reverse direction (2-1-0). Nothing more 


at temperature T,, the total heat, 421 calories, 
would pass from the high to the low level, the work 


(line a-b), and gives up an amount of heat dQ a-b, - “4 “ 
; ’ performed being only 27 calories, and work done 





need be said about this cycle. so that I i chee lied f o “ha 
In the second case, the cycle is the same as the | d Qa cp [T — T,] d G calories (4) Tt yee ~y : my a sm etn , a shes a 4 

above as far as point 2. The gas is compressed | , ' pn ne cycle would, therefore, have a low efficiency. 
in the compressor (Fig. 1), the work that must be . can be calculated directly from T, and the fall in Naturally, another method would be chosen, 
done to compress the 1 kg. of gas with which the | pressure Pa instead of this unsuitable process, for extremely 
I high-temperature steam. With any other process, 


cycle is being carried out being : 


k—1 
[ Po % { P, : } 
Algs =A] G2 (p+) k 1 
Py (v - °,) | calories (1) 


9 


In Fig. 2, 
0-1-1, Combustion then occurs at constant volume 
(1-2), so that the heat supplied corresponds to the 
calorific value of the mixture. 
Q,-, = H calories (2) 
The pressure in the chamber now falls, owing to 
the escape of the charge, and an increase in the 


this work is represented by the area | 


The total heat thus given up is obtained by 
integrating equation (4), between pressure limits 
| P, and P, = P,. 

Hence 


c Py 
Qa-b = = . ° G, [ 7. 1 — p,) 


P l 
—kT, 1 1— (>) } ] calories . (5) 


| 

| When the pressure in the chamber has fallen to 
P, there is still an amount of mixture weighing G, 
lin the chamber, of which the temperature is T;. 


however, the efficiency of the whole installation— 
boiler and machine, in which the steam is used— 
cannot be greater than the maximum given by 
T; — Ty 
I, 

Wipentnc Works joN THE LONDON, MIDLAND AND 
Scottish Rarmway.—The London, Midland and Scottish 
Railway have recently completed the quadrupling of 
the tracks between Bromsgrove and Stoke Works, 
Worcestershire, a distance of 2} miles. This, in con- 
junction with similar work in the neighbourhood, will 
greatly facilitate the movement of traffic between Bristol, 

irmingham and Derby. 
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EXPERIMENTAL INVESTIGATION OF 
THE PRINCIPLES OF THE AIR 
INJECTOR. . 


By A. Battey, M.Sc., A.M.Inst.C.E., and 
S. A. Woop, M.Sc. 


THE inductive action of a high-speed air jet, as a 
means of maintaining a stream of air of lower speed 
but much greater volume, has been adapted for use in 
many branches of industry, especially where simplicity 
and low maintenance and attendance costs are more 
important than very high efficiency. The principle has 
also its uses in the scientific world, and the late 
Sir Thomas Stanton, in developing a high-speed wind 
tunnel for tests at air speeds near to the speed of 
sound, was able to demonstrate the possibilities of 
induction by means of a jet placed downstream of the 
working section of the tunnel. This work has been 
continued at the National Physical Laboratory for the 
Aeronautical Research Committee*, and besides having 
an immediate application to the wind tunnel problem, 
is of general interest in industrial applications. 

Some earlier experiments made for the Air Ministry 
by one of the authors had shown that the jet issuing 
from a nozzle induced a conical air stream, the mass 
flow over cross-sections of which increased with the 
distance from the nozzle, and these results gave a 
lead for the later investigation. The tests were made 
using convergent-divergent nozzles of 0-41 in. throat 
diameter, discharging up to 140 cub. ft. of free air per 
minute at 63 lb. per square inch absolute, and the 
diameters of the delivery pipes varied from 2 in. to 
5 in. The discharge coefficients of the nozzles used 
were first determined. These were found to vary 
from 0-90 to 0-98, the coefficient for the more gradu- 
ally divergent nozzle rising with the inlet pressure, and 
that for the sharply divergent nozzle falling with 
rising inlet pressure. These figures are in accord with 
Morley’s results published in 1916. 

The experiments made comprised : (1) The exploration 
of the air stream induced by the jet with Pitot and 
static search tubes. (2) The examination of the flow 
in the neighbourhood of the jet by a hot-band shadow- 
jets as injectors, studying especially the influence of 
graph method, and (3) tests of the performance of air 
delivery pipe diameter, the influence of type of entrance 
to delivery pipe, ¢.g., bell-mouthed, conical or plain, 
the effect of axial distance between the nozzle outlet 
and delivery pipe entrance, the influence of pressure in 
the delivery pipe, and the effect of a divergent diffuser. 
(4) Tests on the performance of a jet used as an 
extractor at the downstream end of a suction pipe. 





* R.and M. No. 1,545, February, 1933. “ Principles 
of the Air Injector.” 





A series of graphs was obtained showing the connec- 
tion between the factors studied and also a series of 
photographs showing the flow distribution round jets 
travelling at speeds above and below that of sound 
when inducing streams into pipes with parallel and 
convergent entrances. The following is a summary of 
the conclusions reached :— 

(a) The action of a high-speed air jet emerging into 
originally still air is to produce a well-defined cone of 
quickly-moving air coaxial with the jet and diverging 
from the nozzle. The radial velocity distribution is 
roughly parabolic, with a maximum at the axis. The 
total angle of the cone is about 22 deg. at a nozzle 
pressure of 43 lb. per sq. in. absolute, and appears 
unaffected by the angle of divergence of the nozzle. 
This agrees well with Tollmien’s theoretical result. 
The mass flow per second across any section of the cone 
increases with the cone diameter, but the kinetic energy 
crossing the section per second decreases. Optical 
examination of the flow indicates that there is little 
mixing of the air from the nozzle with the induced air 
for some distance from the nozzle outlet. 

(6) As the diameter of the delivery pipe increases, 
so the mass-ratio of delivered to high-pressure air 
increases, but the mechanical efficiency of the injector 
falls off. 

(c) Fitting a convergent entrance to the parallel 
delivery pipe increases the mass of air delivered by 
from 5 per cent. to 11 per cent., depending on the 
diameter of the pipe. Bell-mouthed and conical en- 
trances give the same result. 

(d) Over a range of 0-3 to 2-0 pipe diameters from 
the nozzle, the axial distance between the nozzle and 
the delivery pipe has little influence on the performance 
with a parallel entrance to the pipe. With a flared 
entrance, however, there is an optimum position } of 
a pipe diameter from the nozzle, and with a conical 
convergent entrance, the optimum is 1} pipe diameters 
away. 

(e) There are indications that atmospheric tempera- 
ture and pressure have an influence on the mass ratio, 
which rises and falls with atmospheric density. 

(f) The maximum delivery pipe pressure attainable 
varies with the nozzle pressure, and corresponds to 
zero air delivery. There is a steady fall in the mass 
ratio of delivered air to high-pressure air as the delivery 
pipe pressure rises, and the fall is quickest with low 
nozzle pressures. The maximum mechanical efficiency 
is reached with about one-third of the maximum 
delivery pipe pressure, and the highest efficiencies are 
reached with low nozzle pressures. High nozzle pres- 
sures are most efficient against high delivery pres- 
sures, and low nozzle pressures for low delivery 
pressures. 

(g) A divergent outlet, or diffuser, to the delivery 


pipe improves the performance of an injector consider- 
ably. Up to a delivery-pipe speed of 200 ft. per 
second, a diffuser outlet to inlet area ratio of 4:1 
appears sufficient, and this can be reduced at lower 
speeds. 

(hk) The mass ratio of induced to high-pressure air 
is rather lower when a jet is used as an extractor than 
when the same jet is used with the same pipe as an 
injector. The influence of the diffuser is far more 
marked with the extractor than with the injector, the 
mass ratio in a given case being raised from 2-2: 1 to 
8-0: 1 by increasing the diffuser area ratio from 1-6: 1 
to 8-3:1, while with the corresponding injector the 
increase in ratio is from 9-9: 1 to 10-8: 1. 


BUTLER AXLE-BOX PLANER. 


THe annexed illustration represents an axle-box 
planing machine by Messrs. The Butler Machine Tool 
Company, Limited, of Halifax, which embodies 
numerous recent modifications. The axle-box planer 
is a much less expensive machine than the standard 
planer or milling machine, and has met with con- 
siderable favour in railway shops owing to its handiness 
and speed of operation. 

The drive of the machine illustrated is by single 
belt pulley through a six-speed gearbox to a single 
helical stroke wheel. The latter is of cast steel and is 
accurately balanced, the stroke block being forged 
steel machined and carrying a large phosphor-bronze 
die. The shaft carrying the belt pulley is provided 
with an outer bearing carried on a very substantial 
bracket, while the main bearing is also of extra large 
size. These features effectually eliminate all tendency 
of the stroke wheel to twist when cutting. The most 
interesting feature of the machine is the adaptation to 
this class of tool of the Butler trunnion-mounted link 
for operating the table. This feature alone is claimed 
to be responsible for an increase in working speed of 
25 per cent. The link is similar in principle to that 
described in our issue of February 10, last, page 155, 
when we dealt with a shaping machine by the same 
firm, in which this feature was first incorporated. 
The ram of the machine then described is replaced 
by the planer table of the tool now under notice, and 
the link itself is of modified design; nevertheless, the 
principle of the arrangement remains unaltered. The 
usual bottom pivot of the link is replaced by a trunnion 
of large diameter, which acts as a pivot for the link, 
the latter, provided at its lower end with a round 
shank, sliding up and down in a cross hole in the 
trunnion. The link is suspended by a pin from the 
table, and the design not only eliminates pin-joints, 
but also allows freedom of the parts from possible 
twist, &c. There is, moreover, no tendency for the 
table, which is undergibbed, to jump in the Vees owing 
to quick reversal, this shock being taken up by the 
large trunnion. 

The controls are grouped, the starting lever being 
duplicated across the machine. The two gear-changing 
levers are shown to the right. The clutch is control- 
lable from three positions; it incorporates a quick- 
acting brake for stopping the table instantly in any 
desired position. Tool boxes with standard planer-type 
clapper boxes are normally fitted, as shown, but if 
desired, turret tool holders can be supplied. The 
automatic feed is derived from a slotted dise and 
reversible ratchet motion, the controls being duplicated 
for either-side operation. Horizontal or vertical feed 
for individual tool boxes is engaged by means of a 
clutch on the top of the upright ; one or two tool boxes 
can be fed automatically, or adjusted by hand by the 
large handwheels on a level with the cross rail. Inde- 
pendent horizontal adjustment of the tool boxes is 
secured by means of handwheels fitted with micrometer 
collars. At the base of each upright there is further 
another handwheel with micrometer reading, so that the 
final vertical adjustment by the operator may be made 
while close to the work. All handwheels are light, 
being made of tubular steel. Adjustable stops are 
provided on the tool boxes, and an additional adjust- 
able micrometer setting on the near box to permit of 
both being wound in together, after roughing, for the 
final finishing cut. Lubrication throughout is auto- 
matic, a pump being provided in the base from which 
filtered oil is forced to the gearboxes, bed slides, and 
all parts of the drive. The trunnion bearings are 
submerged in oil, and oil is also delivered to the top 
pin joint of the table drive. Feed motion bearings are 
lubricated by a “ one-shot” pump. 


Tue British Inpustries Farr.—Within 12 days of 
the issue of application forms for the 1934 British 
Industries Fair, the Department of Overseas Trade 
announced that upwards of 100,000 sq. ft. of exhibition 
space had been booked by exhibitors in the various 
sections, including textiles, at Olympia and the White 
City. Bookings for the Birmingham section of the 1934 
Fair are 25 per cent. in excess of those recorded up till 





this time last year. 
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THE IRON AND STEEL INSTITUTE; 
SHEFFIELD MEETING. 
THe autumn meeting of the Iron and Steel Institute 
will be held in Sheffield from Tuesday, September 12, 
to Friday, September 15. The programme of the 
proceedings, together with a list of the papers to " 





presented and discussed, are given below. 


Tuespay, SerremsBer 12. 
At8 p.m. Reception at the Department of Applied 
Science of the University of Sheffield, St. George’s- 
aq uare 





WepDNesDAY, Serremper 13. 

At 10 a.m., in the Mappin Hall of the University, 
St. George’s-square. Welcome by the Lord Mayor 
of Sheffield and by the Vice-Chancellor of the Uni- | 
versity. Heat Conservation at the Normanby Park | 
Steel Works, Sx unthorpe,” by Mr. W. J. Brooke : | 

Notes on the Utilisation of Blast-Furnace Gas,” by 
Mr. W. B. Baxter; “ Some Factors Leading to Greater | 
Production from a Steel Furnace,”’ by Mr. A. Robinson ; | 
und “ The Effect of Tin as an Impurity in Mild Steel,” | 
by Professor J. H. Andrew and Mr. J. B. Peile. 

At 2.15 p.m. Visits to the works of Messrs. English 
Steel Corporation, Limited; Messrs. Steel, Peech and 
Tozer, Limited ; Messrs. The Staveley Coal and Iron 
Limited; Messrs. Brown Bayley's Steel 
Messrs. Walker and Hall, Limited, | 





| 
Company, | 
Works, Limited ; 


and other industrial firms and establishments in 
Sheffield and district 
At 8 p.m. Reception at the Town Hall, by the 


Lord Mayor and Corporation of Sheffield. 


Tuurspay, SerreMBer 14. 

\t 10 a.m., in the Mappin Hall of the University. 
Fifth Report on the Heterogeneity of Steel Ingots; 

The Influence of Beryllium on Steel,” by Mr. J. H. 8. 
Dickenson and Dr. W. H. Hatfield; ‘ Alloys of Iron 
Research. Part XI.—The Constitution of the Alloys 
of Iron and Manganese,” by Dr. M. L. V. Gayler; 

A Coke-Fired Reheating Furnace,” by Mr. F. Lloyd 
and Professor R. V. Wheeler; and “Some Experi- 
ments on the Resistance to Wear of Nitrogen- Hardened 
Cast Iron,” by Mr. J. E. Hurst. Seven other papers 
are being submitted, but will probably not be discussed, 
namely The Thermal Conductivity of Wrought 
Iron, Steel, Malleable Cast Iron and Cast Iron,” by 
Mr. J. W. Donaldson; “ The Effect on Various Steels 
of Hydrogen at High Pressures and Temperatures,” 
by Messrs. N. P. Inglis and W. Andrews; “ Improving 
the Coking Performance of Weakly-Caking Coals,” by 


Mr. R. A. Mott and Professor R. V. Wheeler; Some 
Properties of Cold Worked Sorbitic and Austenitic 
\lloy-Steel Wire,” by Mr. 8. H. Rees; “ The Effects 


of Pickling on the Properties of Carbon Steels,” by 
Mr. I. G. Slater; The Effect of a Backward Pull 
upon the Tension Required to Draw Wire,” by Pro- 
fessor F. C. Thompson; and “ The Electrolytic Ex- 
traction of Slag from Iron and Carbon Steel,’ by Mr. 
R. Treje and Professor C. Benedicks. , 

At 2.15 p.m. Visits to the works of Messrs. Thos. 
Firth and John Brown, Limited; Messrs. Hadfields, 
Limited; Messrs. The Park Gate Iron and Steel 
Company, Limited, and other works in the Sheffield 
area. 

At 7.30 p.m., banquet in the Cutlers’ Hall at the 
invitation of the industrialists of Sheffield. 


Frirbay, SerremBer 15. 

At 9.0 a.m. Departure for Scunthorpe by special 
train to visit the works of Messrs. The Appleby Iron 
Company, Limited; the Normanby Park Works of 
Messrs. John Lysaght, Limited ; Messrs. The Froding- 
ham Iron and Steel Company, Limited; the Red- 
bourne Hill Works of Messrs. Richard Thomas and 
Company, Limited ; and the Scunthorpe steel foundry 
of Messrs. Thos. Firth and John Brown, Limited. . 


WATER-LEVEL RECORDER. 


Ir will be remembered that one of the requirements 
of the Reservoirs (Safety Provisions) Act of 1930, is 
that a record of the variations in water level of every 
reservoir having a capacity of more than 5,000,000 
gallons must be kept, especially when the level is 
approaching or exceeding that of the spillway. To 
meet this requirement, Messrs. Glenfield and Kennedy, 
Limited, Kilmarnock, Scotland, have designed the 
new and simple form of instrument illustrated in the 
accompanying engraving. 

It comprises a cylindrica] cast-iron float-tank, not 
shown in the illustration, and this tank serves as a 
stand for the recording mechanism; it contains a 
copper float from which a stranded phosphor-bronze 
wire passes round the larger groove of a two-grooved 
pulley shown in the figure. A counterweight is sus- 
pended from the smaller groove of the pulley to balance 
the weight of the float. The pulley is mounted at one 
end of a short shaft, on the other end of which is a 
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pinion gearing with a toothed quadrant. To the latter 
is fitted a pen which bears on a drum rotated by clock- | 
work and carrying an engraved chart. It will be | 
clear that with this arrangement the angular move- | 
ment of the pen arm will be proportional to the 
vertical movement of the float so that an accurate 
record of the latter will be obtained on the chart. 

The instrument can be set to record the levels when 
the water rises above the crest of the spillway and, if 
required, to cover a short depth immediately below the 
spillway. The maximum range over which the instru- 
ment will record is 4 ft., this being sufficient to cover the 
spillway overflows of most reservoirs. The clock has 
either an 8-day or 30-hour movement, and the charts, 
on which a 7-days’ record is obtained, are 14 in. long 
and permit a pen travel of 6 in. A welded galvanised 
steel plate cover, fitted with a padlock, is provided to 
protect the recording gear. 


ANTI-COAL BREAKER FOR 
LOADING SHIPS. 


At a conference held at the Ministry of Transport in | 
March last, the need for improved appliances for | 
loading coal into ships was strongly stressed. It was | 
pointed out that many complaints had been received | 
regarding the condition of British coal on arrival at | 
foreign ports, and among the examples quoted, it was | 
mentioned that whereas South Wales anthracite arrived 
at Genoa with 30 per cent. to 35 per cent. smalls, | 
Russian anthracite was delivered with a guaranteed | 
smalls content of under 8 per cent. The matter has | 
assumed additional importance with the conclusion of | 
the recent trade agreements, under which several | 
countries have agreed to increase their coal imports | 
from this country in return for special facilities in our 
markets for their agricultural and other products. 
This consent was in some cases contingent upon the 
quality of the coal being improved, so that while the | 
question has been before the coal trade for many 
years, it has recently acquired a fresh interest and | 
particular attention is now being devoted to it. 

In Figs. 1, 2and 3, page 170, weillustrate anew appliance | 
brought out by Messrs. The Birtley Company, Limited, 
Birtley, for meeting these requirements. Quite a 
number of anti-coal breakers have been invented at 
one time and another, and a limited number are in use. 
The present appliance is a distinct departure, we 
believe, from all previous types, and in some respects 
has material advantages. One of the points at once 
noticeable from an inspection, for instance, of Fig. 3, | 
is that the weight of the coal temporarily inside the | 
breaker does not come upon the suspension system as 
is the case in most others. This clearly makes a 
relatively small crane on the wharf capable of handling | 
the gear, with all the advantages this implies. A second 
feature of importance is that the discharge of the coal 
can be regulated as desired, in order to ensure the | 
spread of the heap in the hold at a low enough rate to | 
prevent breakage. The principle adopted is that of 
forming an unbroken column of coal from the hopper 
into which the wagon discharges, to the surface of the 
pile in the hold, thus eliminating all drops in the course 
of the discharge. Fig. 3 shows a wagon discharging | 
into a chute fitted to a hopper below the track. The! 





, leading 


chute, in turn, feeds a telescopic tube or funnel 
», and its 


into the hold. This tube is slung from a crane 
length is regulated to keep the bottom section just 
above the level of the coal in the hold. It will be 
obvious that when the bottom is just clear of the heap, 
coal will be discharged from it, but when the heap piles 
up to close the mouth, discharge will stop. In addi- 
tion, to further control the discharge a skirt is provided 
at the end of the telescopic tube. This is capable of 
being easily regulated under the supervision of a man 
in charge, by means of a small whip winch. The skirt 
is formed of a number of prongs, as shown clearly in 
2, and the coal escapes between these when the 


Fig. 2 
clearance above the pile angle of repose is sufficient to 
allow the discharge of the size being shipped. Fig. | 
shows the appliance in the hold, being fed by the incline 


chute, just beyond the end of which may be seen the 


| small electric whip-winch for working the skirt. 


The telescopic tube is 4 ft. 6 in. in diameter at the 
bottom, and 3 ft. at the top. It consists of seven 
sections, each 3 ft. in length, the total extended length 
being 23 ft., and, owing to the short length to which 
the tube can be telescoped, the heap of coal in the hold 
can usually be raised to the level of the beams before 
the anti-breaker has to be unshipped. The controller 
is fitted with several long prongs, in addition to those 
forming the skirt, and these dig into the pile and prevent 
movement of the bottom of the tube. The controller 
extends 9 in. below the tube, and, in addition, has a 
rise and fall of 16 in. The tube is made of #,-in. plate, 
and, as already implied, is relatively light, even when 
loading, since the column of coal is supported by the 
ship. The gear is suspended from a beam, to which 
the whip-winch is fitted, and is held by one of the crane 
winches. A second winch is required on the crane to 
operate the telescopic tube, the sections of which are 
fitted with lugs, as shown in Figs. | and 2, through which 
are threaded ropes passing to and fastened to the 
bottom section. The adjustment of the skirt are 
effected by independent ropes, the fall being carried 
round the whip-winch. The skirt is then rapidly con- 
trolled by the operator hauling on or paying out a 
single rope. 

The weight of the gear is 39 cwt., and a crane with a 
working load of 3} tons is required, as described with 
double winch gear. Luffing gear is necessary in order 
that the gear may be slung on the centre line of the 
ship, and the inclined chute is fitted with a telescopic 
extension to allow for adjustment of this kind to suit 
the size of the vessel being loaded. The rate of working 
is about one 10-ton wagon per minute, or from 500 to 
600 tons per hour. This speed of operation is said to 
be as fast as is possible without danger of the coal 
breaking itself to pieces in raising the pile in the hold. 


Curvese Strate Streetworks.—Saddle Mountain, in 
south-eastern Anhui, it is stated in a recent issue of the 
Chinese Economic Bulletin, has been definitely selected 
as the site for the projected State Lron and Steel Works. 
Plans for the acquisition of land, &c., we understand, 
are now being prepared. Owing to the fact that the site 
chosen is far removed from established lines of communi- 
cation by land and water, it has been decided to construct 
a highway connecting the proposed works and the 
Yangtse River. 
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MECHANICAL BALING PRESS. 
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BALING PRESS. | 


THE ‘* BIJOLI”’ 

An interesting form of mechanical baling press, | 
known as the Bijoli, is illustrated in the above figure. 
The appliance, which is manufactured by Messrs. | 
Shirtliff Brothers, Limited, of Letchworth, Herts, is 
suitable for baling almost any type of material, and | 
has been employed, for instance, for bagasse, cork 
waste, cotton, esparto grass, peat, waste paper, Xc. 
The press is a purely mechanical one, and can be 
operated from any convenient source of power, although 
probably an electric motor, as shown in the illustration, 
would usually prove most convenient. For installation 
in out-of-the-way situations, the press may, however, 
be arranged for operation by hand. Driving in this 
way will naturally increase the time required to form 
a bale, but in undeveloped countries, where labour is 
cheap, hand operation is frequently justified. The fact 
that the press is an entirely self-contained appliance, 
requiring no accessory apparatus, makes it particularly 
suitable for situations of this kind. 

The arrangement of the mechanism of the press can 
be followed from the figure. It consists of a pair of 
upright levers which are pivoted at the underside of 
the bedplate. Pivoted at the upper ends of these are 
two further levers which are pivoted at their inner ends 
to the pressure-plate flanges, and are formed with 
toothed sectors, so that they are constrained to move 
in unison. The two uprights are connected at the top 
by a steel wire purchase, the free end of the wire being 
connected to the winch, which is driven by the electric 
motor. When the motor is set in operation, the rope 
is wound-in, and the two vertical members are brought 
nearer together until they stand in a vertical position. 
During this motion the inner ends of the levers attached 
to the pressure plate are depressed so that the pressure 
plate travels vertically downward and compresses the 
material which is being baled. As will be seen, the 
pressure plate levers are provided with balance weights, 
so pivoted that as the levers fall the weights rise. It 
will be clear that effort of the motor is multiplied by 
the rope purchase at the top of the machine, while the 
actual pressure on the bale is again multiplied about 
ten times by the lever arrangement. At the beginning 
of the stroke of the press, the pressing plate moves at 
a much greater speed than the levers, but as the 
movement is continued this condition is gradually 
reversed, until at the end of the stroke, the speed 
at the top is about ten times that of the pressing 
plate, as already stated. The lever arrangement used 
forms a simple and ingenious method of obtaining 
this increased pressure for the final forming of the 
bale. 

Depending on the type of material being dealt with, | 
the bale may be formed in a baling box, as shown in the 
figure, or the material may be baled loose. The boxes 
are made of steel or hardwood (teak for tropical coun- 


ithe machines, had to be brought in. 


tries), and are arranged so that the front and two 
sides may be opened to free the formed bale. The box 
is held closed by toggle catches, which are easily 
released. A knock-off arrangement is incorporated in 
the press, which stops the motor when the bale has 
been compressed to its required size. This stop-motion 
also operates a brake which holds the press in position 
while the bale is bound and removed. An overload 
safety cut-out may also be incorporated. The press is 
built in many forms, in addition to that shown in the 
illustration. Some of the models are arranged with 
the whole of the mechanism above the floor line, so 
that they may be installed on the upper floors of ware- 
houses, while others are mounted on trolley wheels and 
are portable. Inverted patterns are also built, and are 
particularly convenient for dealing with loose materials 
such as moss, litter and chaff. 


THE SCANDINAVIAN SECTIONAL 
MEETING OF THE WORLD POWER 
CONFERENCE. 


(Continued from page 156.) 


CONTINUING our account of the pages presented to 
Section Ia. of the recent sectional meeting of the World 


Power Conference in Scandinavia, we may refer to one | 
** Technical-Economical Comparison between | 


entitled 
Transmission of Electricity by Alternating Current and 
Direct Current,” by Mr. V. Ekstrém. This con- 


sidered the simple case of a transmission line with | 


the load at one end only. The factors taken into 
account were the most economical pressure and the 


conductor mean for the two systems, and the costs 


were given as functions of these two factors. Calcula- 
tions showed that, from the point of view of insulation, 
a direct-current voltage 1-41 times or 1-63 times the 
alternating-current voltage could be applied to an 
existing line depending on whether a phase-to-phase 
short-circuit fault or a flash-over from phase to earth 
was more important. Though both systems were 
equally affected by thunderstorms, the higher figure 
should be chosen where the latter were prevalent, as 
the risk of surge voltages to earth was the deciding 
factor. With alternating current the costs of the 
transforming station were determined by the voltage 
and the load, as well as by the number of transformers 
and of outgoing lines. As regards the line, the cost 
depended on the voltage, the square of the voltage, 
and the cross-section of the conductors. With direct 
current the design of the transforming stations was 
simpler, and their cost therefore lower than with 
alternating current. Generally, however, the same 
factors were involved as with alternating current, 
though additional lines, depending on the design of 
The cost of the 


switchgear was the same in the two cases as, though 
there were fewer conductors, the design was more 
difficult when direct current was employed. As 
regards the line, the number of conductors was reduced 
by one-third in the case of direct current, and this 
reduced the cost of the devices which were influenced 
by that item. Generally speaking, therefore, direct 
current was cheaper than alternating-current trans- 
mission, and this difference, which varied from 10 per 
cent. to 20 per cent., increased with the length of the 
transmission line 

In a paper on “ Pondage at Hydro-Electric Plants 
with Regard to Power Supply to Large Industries,” 
Mr. E. Upmark pointed out that though the object 
of both pondage and storage reservoirs was to control 
the flow in accordance with the power demand, the 
effect on the flow was different in the two cases. Down- 
stream of the storage reservoir the seasonal variations 
of flow were diminished, but with the pondage reservoir 
they were usually increased owing to variations in the 
daily and weekly periods. Pondage, in fact, enabled 
a certain amount of the flow at off-peak to be stored 
and utilised on-peak. This procedure was, however, 
accompanied by certain losses, owing to the head in 
the reservoir being lowered. The extent to which 
pondage could be successfully applied to an existing 
plant depended on the loss incurred owing to the 
reduction in the head, and could sometimes be influenced 
favourably by arranging for large consumers to take 
their power at night at lower rates. It also permitted 
any steam plant on the system to be operated under 
more favourable load conditions, or even to be shut 
down altogether, besides enabling the stand-by power 
drawn from other concerns to be reduced. Further, 
it enabled a water-power site to be developed to a 
higher optimum capacity, and in every case brought 
about a reduction in the cost of power. 

Mr. E. Englesson presented a paper on “ Kaplan 
Turbines and the Swedish Industry,” in which he said 
that 75 per cent. of the water power developed in 
Sweden was utilised in plant operating at heads of 
less than 25 m. It was not surprising, therefore, that 
the Kaplan turbine, the manufacture of which was 
begun in Sweden in 1921, by A. B. Karlstads Mekaniska 
Verkstad, should have been widely utilised. The 
first set to be put in operation was the 11,200-h.p. unit 
at Lilla Edet, which operated under a head of 6-5 m., 
the speed being 62-5 r.p.m. This turbine had an 
inner diameter of 5-8 m. and had clearly proved the 
adaptability of the Kaplan system to large units. 
In fact, since 1926, only one station of importance in 
Sweden had been equipped with Francis turbines. 
The exception was due to direct-current generators, 
for at that time it was considered essential that these 





should be of the horizontal shaft type. The advantages 
of the Kaplan turbine might be said to be its high 
efficiency, especially at partial loads, the fact that it 
| could be operated over a large range of head, and its 
| high specific speed, which made it possible to connect it 
directly to the generator, even when the head was 
low and the output large. For instance, at Vargon, 
where the head varied from 4-3 m. to as little as 2-3 m., 
a 15,200-h.p. unit had been installed. One result 
of this was the development of the single-unit station, 
and of the 45 plants in Sweden where Kaplan turbines 
were now installed, no less than 28 contained only one 
unit, five of these being fully automatic and 14 semi- 
}automatic. The remaining nine also operated for 
}long periods without attention. Another result was 
| that falls of 4 m., 6-5 m., and 15 m. could be developed 
as cheaply as those of 9 m., 11 m. and 18 m., 
respectively. On the other hand, the Kaplan turbine 
could be used with advantage where the load and 
the flow, or the head, varied, and the water consumed 
was large compared with the head. There were 
cases, therefore, where a decision whether a Kaplan 
or a Francis turbine should be selected must be made, 
and especially whether the extra cost of the former 
could be set off by the larger amount of electricity 
that could be generated. In addition to this economic 
limit there were purely technical limits, such as cavita- 
tion, which reduced the range of head and the specific 
speed, but in this connection matters had been consi- 
derably improved by recent work in the laboratories 
|of the Verkstaded Kristinehamm. The result had 
| been that it was now possible to build a runner which 
| could be used up to a head of 35 m. without going 
| beyond the cavitation limit and without having to 
|set the turbine too far below the tail-water level. 
| At the same time, it had been found by test that even 
| below the cavitation limit small cavitation effects 
| might be set up in the clearances between the runner 
| blades and the runner chamber, as well as in the eddies 
| behind the lower projecting points of the guide vanes. 
| These effects, though insufticient to affect the efficiency 
and output, might cause localised pitting, and tests 
had therefore been carried out to discover a material 
which would be resistant to them. As a result, it had 
been found that wrought or rolled material was better 
than castings, that manganese bronze was better 
than ordinary steel, and that stainless steel was superior 
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to either. Stainless steel had, therefore, been selected 
as the standard material for all turbines, and these 
could now be built for heads up to 35 m. and more 
without increasing the cost by more than 0-5 per cent. 

In a paper entitled “ Kraftbezug fiir Werke mit 
Schwankenden Kraftverbrauch,”’ Messrs. G. Médller 
and E. Pirang mentioned that some years ago it was 
necessary to extend the power station of the Riga 
Zementfabrik, C. Ch. Schmidt A.-G., which then 
consisted of a 500-h.p. triple-expansion engine driving 
a 230-kVA three-phase generator. The power required 
in the works was transmitted from this engine partly 
by ropes and partly electrically. A section of the 
works provided a twenty-four hour load, the rest 
being in operation from 8 to 16 hours, according to 
the season, while the peak had to be covered by 
taking a supply from the mains. The price of the 
latter was relatively high, with the result that the 
average cost of the total consumption was 10 per cent. 
higher than the generating costs. 

In considering how best to supply an electrical 
load of 800 kW, four alternatives were examined: the 
extension of the existing station, the supply of the 
extra energy required from the mains at the standard 
tariff, the construction of a new station, and obtaining 
the whole of the requirements from the mains. As a 
result of investigations, the last solution was adopted, 
one reason being that there was every prospect that 
the demand would soon be 1,300 kW instead of 800 kW. 
Further, this course enabled the varying consumption 
throughout the twenty-four hours to be met most 
economically, while the fact that the works’ demand 
was least during that period of the year when the 
demand on the system was greatest had enabled a 
favourable tariff to be arranged. 

Messrs. A. Alftan and K. Mykkénen presented a 
paper on “Grosse Eletrodampfkesselanlagen Als. 
Uberschossenenergieverbraucher,” in which they des- 
cribed how the surplus energy from the large hydro- 
electric station at Imatra, in Finland, was being utilised 
to supply hot water to sulphate and sulphite mills 
and paste-board factories. This station, which was 
opened at the end of 1928, had an installed capacity 
of 96,000 kVA, and under normal water conditions 
could generate 350,000,000 kVA per annum. Although 
during 1931 it had actually supplied 270,000,000 kVA, 
it was feared that, owing to the industrial crisis, this 
position could not be maintained, and arrangements 
were therefore made to erect an electric boiler instal- 
lation at Enso, some 8 km. from the power station, to 
consume the surplus energy. This installation had an 
annual consumption of about 50,000,000 kWh and 
produced about 70,000 tons of steam. Formerly, 
the factory to which it was attached had obtained 
its requirements from condensing and back-pressure 
turbines, hard coal, timber and wood-waste being 
used to generate the necessary steam. About 90,000 
cub. m. of timber and 35,000 tons of coal were used 
for this purpose annually. Energy for power and 
heating purposes was now, however, transmitted from 
Imatra over a 120-kV line and was stepped down to 
3 kV in a 40,000-kVA transformer, at which pressure 
it was supplied direct to the electric boilers. The 
power supply to the factory was obtained from a 
10,000-kY transformer with tap-changing gear, the 
secondary voltage being 10 kV. Both transformers 
and boilers were installed in a special building. The 
boilers were arranged in two groups of three, the total 
loading of which was 17,000 kW, and supplied steam 
at a pressure of 25 atmospheres. It thus formed the 
largest installation of its kind in Europe. 

In a paper entitled “* Messgeriite fiir die Energie- 
kontrolle in Grossbetrieben,”’ Professor Dr.-Ing. G. 
Keinath discussed the advances that had recently been 
made in the design of the instruments used for measur- 
ing steam, gas, and electricity in power stations, and 
on consumers’ premises. The use of such instruments 
enabled great economies in steam consumption to be 
obtained, especially when they could be read from a 
central position. The items covered by these instru- 
ments included gas flow, temperatures, calorific values, 
and pressures, and generally the indication was trans- 
mitted electrically from a distance, though sometimes 
mechanical transmission could be employed. Recently, 
considerable developments in recording instruments had 
taken place. For the determination of the heat balance, 
instruments of high accuracy must used, and 
the way in which this had been achieved in combina- 
tion with accessibility was a credit to all concerned. 
The recording of the different quantities had been 
facilitated by the use of multiple instruments employing 
different-coloured inks. As regards the measurement 
of flow, instruments using the differential principle 
were replacing those which depended on volume, and 
their degree of accuracy had been noticeably improved. 
For summation purposes, new devices had been invented 
which enabled values which altered according to a 
square law to be traced linearly. 

With regard to the measurement of heat, a tendency 
towards decentralisation had recently to be noted, 
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with the result that alongside each boiler was a control 

| board on which indicating or recording instruments, 
| showing the principal operating values, were mounted. 
| Control was being more and more effected by electrical, 
| mechanical, or hydraulic means, the choice in individual 
j} cases depending on a number of factors. Both the 
hydraulic and electrical systems were reliable and 
cheap in operation, and could easily be replaced by 
manual control simply by moving a handle. Heat- 
flow diagrams were now becoming common. These 
allowed the condition of the most important pipe runs 
to be ascertained quickly and accurately. With regard 
to electrical instruments, the most important fea- 
tures were accuracy and reliability. Considerable 
advances had been made in these directions, especially 
with instrument transformers. 


The importance of electrical communication in 
industrial work was dealt with by Dr.-Ing. Manfred 
Schleicher in a paper entitled “Die Nachrichten- 


technik in Industriebetrieben und ihr Einfluss auf die 
Betriebsfohrrung und Betriebs Gestaltung. The field 
covered included communication between person and 
person, between the machine and person, between the 
person and the machine, and between machine and 
machine. In the first two classes, the methods utilised 
might comprise non-acoustical devices, such as signal 
lamps, signs, and writing. In the first class, the 
equipment mostly in use was the telephone in its 
various forms, and this instrument had been greatly 
improved by the use of loud speakers, dictaphones and 
telewriters. Signalling installations of various kinds 
were also employed and the intelligibility of these had 
been increased. Methods of communication between 
machine and man included those which operated when 
certain limiting positions had been reached by the 
former. These were effected optically or optico- 
mechanically, photo-electric cells being employed in 
increasing numbers as transmitters, while use was 
also being made of rotating-field elements. The 
illuminated diagram was.an example of this class of 
equipment. Communication between person and 
machine included the numerous distance - control 
systems, in the design of which much work had been 
done to reduce the number of connecting wires, while 
the last class was exemplified by the selective systems, 
such as those, for instance, which enabled a machine to 
be cut off when it was dangerously overloaded. 

* Olfreie Schalter” was the subject of a paper 
presented by Dr. Ing. F. Kesselring and Dr. H. Probst. 
In this it was pointed out that until recently the control 
of high-pressure electrical circuits had almost exclusively 
been effected by oil circuit-breakers. With this 
equipment, however, the risks of explosion and fire 
were always present, and in this connection it was 
important to note that breakdown occurred not as the 
result of the electrical overloading, but owing to 
mechanical failure in the switch itself or its operating 
gear. To make a switch pressure-tight did not 
prevent its destruction with absolute certainty, as| 
experiments had shown that an arc might be maintained 
under oil when the pressure was 600 atm. As a | 
result of this risk, oil switches had received a con- | 
siderable set-back, and were no longer being installed | 
for ordinary industrial purposes. They were being | 
replaced to a large extent by switches in which oil was 
not such the gas-blast breaker and the 
expansion breaker. 








used, as 

In designing such switches to replace oil switches 
in a typical industrial installation, the following 
points were of importance: To secure maximum inter- | 
changeability, the switch and its auxiliary net 
should be capable of manual operation, the trips should 
be self-contained, and no separate device for generating 
the extinguishing medium should be necessary. The | 
arrangement of the connections must correspond with | 
that of the equipment that was to be displaced, and | 
it should also be possible to use the remote-control | 
apparatus that had hitherto been employed. As the 
switch might have to be installed in a dust-laden atmos- 
phere, its insulation must be capable of withstanding 
these conditions, and it must also be possible to use 
total enclosure. In the latest design of expansion 
switch, the frame was so arranged that it could be 
mounted either on the floor or on the wall, and the 
expansion chamber was fitted with baffles so as to pre- 
vent a loss of the liquid when it was opened on a heavy 
current. The actual contacts were enclosed in porce- | 
lain insulators, on the top of which the trips were | 
mounted. Springs were provided so that closing was 
sufficiently rapid, however slowly the handle was 
moved. 

As regards the gas-blast circuit breaker, the operating 
and control devices were mounted on the air chamber 
so as to reduce the length of the air circuit to a mini- ; 
mum. This chamber contained sufficient air to enable 
the switch to be operated several times without re- 
plenishment. 
pressor, that the 
constant at a certain value. 


pressure in it was 
Switches of this kind were | 


sO 


kVA, at pressures of from 10 kV to 30 kV, and had 
recently been designed for 100 kV for use in the open air. 
In the latter case, there was a separate switch with its 
own operating gear for each phase. All three phases 
were, however, electrically inter-connected, so that all 
opened simultaneously. In another design, the switch 
and the compressed-air equipment formed a single unit. 

In his paper on “ Eigenerzeugung Werkskupplung 
Fremdbezug und Abgabe von strom innerhalb der 
Energieversorgung Rheinischwestfalischer Hutten- 
werke,” Mr. W. Martini argued that the solution of 
the problem of power supply to iron and steel works 
depended on the conditions present in each particular 
case, and could not therefore be generally stated. In 
the case of ordinary rolling mills the same rules as for 
factories could be applied, and the tendency to obtain 
the necessary power from the mains wasincreasing. This 
movement was being accelerated by the trend towards 
larger generating units. In mills which operated in 
conjunction with blast furnaces, on the other hand, the 
need for making use of the gas had led to the establish- 
ment of private generating plants, as there was always 
a surplus, even when coke ovens were supplied. The 
coke-oven gas itself had recently acquired a high market 
value and could be transmitted for long distances. 
When this gas was used in a gas engine, electricity 
could be generated at a cost of from 1-5 pf. to 1-7 pf. 
per kWh. It might be added that the day-by-day 
fluctuations in gas supply and in electrical demand were 
small when the works were run continuously, and the 
former could easily be compensated by installing a gas 
holder. 

On the other hand, where blast-furnaces were working 
in conjunction with mines, private generation was the 
rule and widespread cable networks had been laid, 
energy only being taken from the mains when the 
supply of blast-furnace gas and inferior coal were 
insufficient. The correct policy would be for all the 
energy required to be generated in large mines power 
stations, but this required capital which could be better 
invested in the producing departments. 

In a paper entitled “ Das Planmissige Zusammen- 
arbeiten von Fernkraftwerken mit Spitzen und Eigen- 
kraftanlagen,” Mr. M. Gercke pointed out that the 
recent concentration of electrical generation in large 
power stations and the consequent transmission of 
power over long distances had coincided with the 
industrial depression, the result being, in Germany, 
that private power plants were being shut down, 
except where heat was required in a manufacturing 
process. It had been suggested, in some quarters, 
however, that co-operation, rather than competition, 
between public undertakings and private plants was 
advisable, and that while the former could best deal 
with the base load, the latter might be used for covering 
the peaks. The result would not only be the elimina- 
tion of competition, but the reduction of the total 
cost of base load and peak load power. By carrying 
out a limited decentralisation on these lines, break- 
downs in supply would be reduced. 

Mr. W. Kieser presented a paper entitled * Tech- 
nische Regelprobleme bei Industriekraftanlagen mit 
Besonderer Beriicksichtigung des Energiefremdbezuges,” 
in which he called attention to the improvements that 
had been made in the steam control of turbo-alter- 
nators. The difference in the speeds between no-load 
and full load did not exceed 1-5 per cent., and this 
could be altered during operation, so that the different 
machines could deal with different proportions of 
any fluctuations that occurred. Moreover, isodromic 
governors enabled the frequency to be maintained 
constant with + 0-05 cycle per second. To comply 
with the condition that the demand on the mains 
should be maintained constant within narrow limits, 
load regulators acting directly on the steam control 
of the turbines could be installed. The voltage and 
wattless current could also be kept constant by voltage 
regulators the stability of which was ensured by 


| utilising the compensating wattless currents between 


the alternators. No special connections were needed 
for this purpose. 

According to a paper on “ Grenzen Gross- 
maschinenbaues und Ihre Bedeutung fiir Industrielle 
Betriebe,” by Mr. Roebel, though the limiting output 
of alternators had not yet been reached, the same 
was not true of direct-current machines, owing to the 
difficulty of designing a commutator which would 
operate sparklessly, be free from flash-overs, and 
be capable of conducting heavy current through its 
brushes when running at a high peripheral speed. As 
it was, the output that had been reached was the result 
of systematic research into the question of optimum 
dimensions combined with improvements in the 
winding arrangements which had practically eliminated 
the losses inherent when deep slots were used. As 
regards three-phase alternators, the armature length 


des 


It was supplied from a separate com- could still be safely increased so that an output many 
maintained 


times larger than the direct-current output was attain- 
able without increasing the length. Developments in 


being made with capacities of 400,000 kVA to 500,000 large three-phase motors had taken place along the 
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same lines as that of synchronous machines. This 
was due to the fact that it was becoming more and 
more clearly recognised that the best use must be made 
of the network, since its depreciation and interest 
charges were considerably higher than those of the 
generating plant. Excellent results had been obtained 
with synchronised induction motors which had the 
advantages of a high starting torque and a good power 
factor when running. A machine consisting of a 
synchronous motor supplied through a grid-controlled 
rectifier had recently been introduced. 

High starting torques had been obtained on squirrel- 
cage motors and on machines of the double-slot type. 
Large supply systems being little affected by the 
surges caused by induction motors, the latter was now 
preferable to the slip-ring type. For starting pur- 
poses an auxiliary motor working at high saturation 
was often used. Pressures as high as 50 kV could 
now be employed direct on large motors. The rectifier 
was now able to deal with all practical loads and was 
working successfully on 20,000 kW. The supply of 
currents of 305,000 amperes for furnace purposes 
made it necessary to use water-cooled copper tubes for 
the secondaries of the transformers. Though machine 
tools had increased in size, the practice of equipping 
each section with its own driving unit had led to a 
reduction in the output of individual motors. 

(T'o be continued.) 


12-IN. CENTRE TOOL-ROOM 
LATHE. 


Tue Springfield Machine Tool Company, Springfield, 
Ohio, have recently introduced two new tool-room lathes, 
one of which, of 24-in. swing (12-in. centre), is illustrated 
in Figs. 1 and 2 annexed. The other machine is known 
as a 26-in. lathe, but, apart from the small extra 
height this involves for the spindle centre, and conse- 
quent additional weight, the machines are identical. 
The swing, in the case of the smaller lathe, is actually 
26} in. over the bed, 18 in. over the carriage, and 
13$ in. over the cross slide. With the tailstock flush 
with end of bed, the lathe will take work 4 ft. 4} in. 
between centres, or an extreme length of 4 ft. 11} in. 
The base has a length of 10 ft. 

The drive is normally by electric motor on the top 
of the headstock or behind the leg, with transmission 
to the headstock by chain, endless belt, multiple 
vee belt, or gears. The headstock provides 12 spindle 
speeds by means of 14 drop-forged heat-treated gears 
running in oil, only seven gears being in mesh at any 
time. With the pulley running at 350 r.p.m., the 
spindle speeds range from 9 r.p.m. to 280 r.p.m. 
The peripheral speeds are low, thus reducing wear 
and ensuring uniform spindle motion. Helical teeth 
are used for the back gear train. The thrust 
collars and spindles in the headstock are fitted with 
ball bearings, the main spindle being mounted on 
Timken precision bearings. The spindle is bored with 
a hole 23 in. in diameter. The gear-box provides 36 
changes of thread and feeds, lubrication being by a 
centralised system ensuring adequate oil supply to all 
bearings. The number of threads per inch ranges from 
1 to 56, and the cuts per inch from 0-004 to 0-222. 

The apron presents several new features. It is of 
the double-wall type, and care has been taken to 
provide back support to all gears and studs. Tumbler 


gears for the longitudinal and cross feeds have been | 


replaced by friction-clutch engagements. These are 


arranged with guards to protect them from dirt, and 
also to protect the operator. The lead screw and feeds 
are automatically interlocked. Like the feed box, the 
apron is furnished with centralised lubrication, the 
oil box being lined with felt to ensure the oil feed to 
the bearings being clean. No oil holes are used. 

The bed has been increased 2 in. in width to 20} in., 
and as shown in Fig. 2, the ways are very liberally 
designed. The carriage has a length of 354 in., and 
a very wide and rigid bridge, providing unusually large 
surfaces for the compound-tool rest. The rear gib 
extends the full length of the carriage. A clamp is 
provided in front to hold the carriage fixed. The 
compound rest has taper gibs on both top and bottom 
slides. Micrometer collars, reading in thousandths, 
are provided on both cross-feed and compound-rest 
screws. 

The lathe takes a 7}-h.p. to 10-h.p. motor for 
ordinary duty, but for heavy work a 15-h.p. motor is 
recommended. As shown in Fig. 2, the lathe is fitted 
with the Springfield taper-turning attachment. Other 
special provisions include reverse mechanism, usually 
applied to tool-room lathes, but not to others; elec- 
trical apron control, in addition to mechanical control ; 
automatic stops, &c. Fig. 2 shows the location of the 
oil pump in connection with which there is a flow sight- 
feed gauge. The oil is piped to all principal parts of 
the headstock, draining thence down into a reservoir 
in the leg. 





| Rolling Shutters—We have received from Messrs. 
| Haskins, Blackhorse-road, Walthamstow, a catalogue of 
| steel roller shutters, showing an extensive range of types 

and illustrating the details of construction, fixings and 
| operating gear. 

Trailer Vehicles.—Lists of trailers and semi-trailers for 
2-ton motor vehicles are to hand from Messrs. R. A. 
Dyson and Company, Limited, 76-80, Grafton-street, 
| Liverpool. ‘“‘ Semi-Trailer’’ is the name given to the 
type in which the front end is carried and pivoted on 
the rear end of the motor vehicle. 

Pressure Gas Lighting.—A series of powerful outdoor 
gas lights for consuming gas under high pressure are 
| illustrated in a special catalogue issued by Messrs. James 
| Keith and Blackman Company, Limited, 27, Farringdon- 
avenue, London, E.C.4. A catalogue of rotary com- 
pressors for air or gas has also been received. In both 
catalogues dimensions and prices are stated. 

Dovetailing Machine-—We have received 
descriptive catalogue of an automatic 
| dovetailing machine from Messrs. R. 8. Brookman, 
| Limited, Loughborough. The machine operates with 
17 spindles or 25 spindles, according to the width of 
| setting, and cuts up to four sizes of dovetail. It has 
pneumatic cramps for holding the work and drilling 
attachments. 

Textile Machinery.—A recent issue of the house journal 
published by Messrs. Platt Brothers and Company, 
Limited, Oldham, gives some excellent illustrations of 
textile machines and of special parts which embody 
recent improvements. There are also articles on the 
care of machinery, bearings, &c., which will be useful to 
| the spinning and weaving mill employees, for whom the 
| journal is issued. 

Oil-Engined Road Rollers.—A folder illustrating a series 
of oil-engined road rollers, in ten sizes, from 3} tons to 
12 tons, is to hand from Messrs. Marshall, Sons and 
Company, Limited, Gainsborough. These rollers are 


a fully 











_ with all the conveniences of the steam and petrol | 


engined types which they appear to be superseding. The 
costs quoted for fuel and lubricant for an 8-ton roller are 
‘ petrol 39s., steam 20s., and oil 9s. a day. 
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Tachometers.—A catalgoue of “ Orbit ’ tachometers in 
types for direct or pulley drives, with prices stated, is to 
hand from Messrs. Budenberg Gauge Company, Limited, 
Broadheath, Manchester. 

Motor Starter.—A leaf catalogue of a self-acting motor 
starter for polyphase slip-ring motors up to 4 h.p., at 220 
volts to 550 volts, is to hand from Messrs. Igranic Electric 
Company, Limited, 147, Queen Victoria-street, London, 
E.C.4. 

Electric Resistance Furnaces.—A catalogue of electric 
resistance furnaces, for heat-treatment at low tempera- 
ture, with forced air circulation and progress recorder, 
is to hand from Messrs. Birmingham Electric Furnaces, 
Limited, Tyburn-road, Erdington, Birmingham. 


Friction Braking Materials —A pamphlet to hand 
from Messrs. Morgan Crossley and Company, Limited, 
Manchester, 10, contains particulars of tests of the 
temperature factor in braking materials and graphs of the 
efficiency of their materials “‘ Tensito” and “ Tensia ’ 
for various temperatures and powers. 


Electric Soil Heating —A description of soil heating 
cables for placing in the earth under garden frames and 
hot beds is to hand from Messrs. British Insulated Cables, 
Limited, Prescot, Lancashire, who have also issued a 
book illustrating the various industries in which their 
products are used. 

Slotting Machines.—Messrs. The Butler Machine Tool 
Company, Limited, Halifax, have issued a special cata- 
logue describing their slotting machines, which are made 
in seven sizes with strokes of 10 in. to 48 in. Working 
capacities are given in all cases, and the times required 
for various jobs are given as examples, 


Chrome-Plating Equipment.—Complete plants for 
chrome-plating, with all the necessary machines, tanks 
and apparatus shown separately, are described in a 
catalogue to hand from Messrs. W. Canning and Company, 
Limited, Great Hampton-street, Birmingham, who have 
also sent us a pamphlet illustrating the great variety of 
applications of this plating. 


Grain Mills.—A range of machines for cleaning, grad- 
ing, polishing and conveying seeds and grain is shown in a 
special catalogue issued by Messrs. Robert Boby, 
Limited, Bury St. Edmunds. The mechanical treat- 
ment of these materials is designed to comply with legal 
conditions and to command for the product the higher 
prices which good samples fetch. 








Special Machine Tools.—Messrs. James Archdale and 
| Cuipene. Limited, Ledsam-street, Birmingham, have 
issued the third edition of their special catalogue of 
drilling and milling machines specially designed or 
| adapted for machining motor-car parts. Each machine 
| is equipped with fixtures and tools effecting one or several! 
operations on specified parts. 

Oil Engines.—A catalogue describing the Brotherhood- 
Ricardo four-cycle high-speed oil engines is to hand 
from Messrs. Peter Brotherhood, Limited, Peterborough. 
These engines are built in a range of sizes from 40 h.p. 
to 400 h.p. One now being fitted to an L.M.S. shunting 
locomotive has 6 cylinders developing 120 h.p. at 1,000 
r.p.m. and weighs only 2 tons with flywheel. 

Chromium Plating—A pamphlet describing many 
applications of the process of depositing chromium is 
to hand from Messrs. Fescol, Limited, 101, Grosvenor- 
road, Westminster, London, 8.W.1, who undertake this 





| finished by grinding. 


work. Gauges, shackle pins, rocker arms, cams on shafts, 
and piston rods, are amongst the articles plated and 
Engraved and decorative articles 
are also treated. 
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SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 

illustrated. 

Where inventions are communicated from abroad, the Names, £c., 
of the Communicators are given in italics. 

Copies of , eo may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complrt« 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ‘* Sealed" is ap; 

Any person may, at any time within two montts from date of 
the advertisement of the acceptance of a Complete Specification 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


376,423. F.C. Polden,of London. Junction Box. 
(4 Figs.) May 15, 1931.—The invention relates to 
junction boxes for electric wiring in buildings. A metal 
casing has a bottom and four sides, each side being 
bored with four holes 3. Into these holes are fixed 
metal tubes 5 for carrying the wires of four different 
supplies, say house telephones, Post Office telephones, 
lighting, and bells. The interior of the box is divided 
into compartments by division members, which are in 
part cast solid with the box and are in part formed on 
a removable member. The ribs 11, 13, 15, 17, 19 form 
four channels extending transversely across the box; 
in the middle of the box these transverse ribs are cut 
away to half the height of their end parts. The ribs 
21, 23, 25, 27, 29, extend longitudinally across the box 1, 
and are of the same height as the end parts of the trans- 
verse walls, except that there are two small portions 
cut away in the wall 25 to locate the removable member. 
The removable member has a base which rests on the top 
f the middle portions of the transverse ribs and the 
middle upper parts of the longitudinal ribs 21, 23, 25, 27 
and 29, the rib 25 being long enough to extend into the 


fig/ 
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The base has 
apertures. When the removable 
place the construction is as depicted in Fig Thus 
there are formed at the middle portion of the four 
lower transverse channels and four upper longitudinal 
channels. The base acts to provide bottoms for the 
longitudinal channels, where they three of the 
transverse channels so as to separate the wires of the 
different services completely ; this base member similarly 
forms tops for the transverse channels. The first supply 
6 coming in to the box, will pass between the ribs 27 
and 29 across the box above the base to the distribution 
pipe at the far and the other distribution wires 
will pass down through the aperture 33 into the lower 
transverse channel between the ribs 15 and 17, and so 
to the corresponding distribution pipes 5 in the other 
side. The second supply will pass between the next 
pair of ribs longitudinally across the box, and also by 
means of channels between the other ribs to the distribu- 
tion pipes on the other sides. In each of the four corners 
of the plate 43 is a distribution socket 53 facing upwards, 
and connected to the distribution wire in the compart- 
ment underneath it. (Sealed.) 


376,478. Elliott Brothers (London), Limited, 
of Lewisham, and G. F. Shotter, of Friern Barnet. 
Current Transformer. (5 Figs.) June 24, 1931.—'! 
The invention relates to electric current transformers for 
electric current-measuring apparatus. The core of this 


recesses portions 
is 
, 


box 


cross 


side, 


transformer is built up of laminations of U-shape; the 
base of the U is divided with the result that the core is 
in two sections, 41 and 43. he two parts, which 
together provide the base of the U form a butt joint, so 
that there is a minor gap in the magnetic circuit at that 
point. There is, however, no actual space between the 
core sections 41 and 43 such as would be formed by an 
actual separation of the two adjacent faces of the parts. 
At the other end of the core there are two pole pieces 51, 
each of which carries a coil, the two coils forming the 
secondary winding of the transformer. There is a gap 
between the pole pieces. To connect the core together, 
each of the two legs of the U has fixed to it a bracket of 
non-magnetic material, the brackets being connected 
together by a pivot pin 57 \ pair of handles is provided 


for operating the transformer, and these are normally 
pressed apart by a spring 61. The limbs of the U are 
further apart at their free ends than at the base of the 
U in order that when the base of the U is opened out to 
embrace a link, the limbs shall be approximately parallel. 
Each limb is provided with an abutment 63 to prevent 
the conductor embraced by the U from coming into 
contact with and damaging the coils. In operation, the 
parts are opened away from one another by pivoting the 
two sections 41, 43 of the core about the pivot pin 57 
so as to permit the core to be passed over the current- 
carrying conductor, the current in which is to be measured. 
The sections of the core are then closed together until 
the minor gap is physically closed and the adjacent faces 
abut against one another. The major gap is then the 
only effective gap in the core. (Sealed.) 


MOTOR ROAD VEHICLES. 


376,877. The Daimler Company, Limited, of 
Coventry, L. H. Pomeroy, of Coventry, and 
A. Blundell, of Coventry. Hydraulic Power Trans- 
mission. (2 Figs.) May 9, 1931.—The invention relates 
to the hydraulic transmission of power by a coupling of 
the Féttinger type. The hydraulic coupling has a 
primary rotor I which forms a casing for a secondary 
rotor 2 and is filled with oil. The two rotors 1 and 2 have 
vanes and the primary rotor | is driven by the engine, 
so that the oil circulates in a closed circuit in the casing 
and constitutes the sole driving means for the secondary 
2. The rotors are disposed so that they form a 

surrounding an annular core 5. The 
secondary rotor 2 is bolted to a hollow shaft which has 
a ball bearing on which the primary rotor 1 rotates. 
During running, the temperature of the oil in the coupling 
rises and, therefore, the pressure inside the casing also 


rotor 


working space 





(376477) 


rises and to prevent loss of oil all joints have to be very | 
carefully sealed. If the thus prevented from 
escaping, the pressure may rise to such an extent that | 
the casing is deformed This hollow shaft is provided 
with a feed hole normally closed by a plug 10 through | 
which it can be filled. The hollow shaft also has three | 
tubular conduits 9 which lead directly to the inner | 
space 5. To prepare the coupling for use, oil is fed into 
it in excess of that required to fill the casing, but in a 
quantity insufficient also to fill the chamber in the shaft. 
If the casing is originally full and the temperature of 
the oil rises during the running of the coupling, the 
expansion of the oil will cause a rise of pressure within 
the casing, with the result that sufficient oil is expelled 
through the conduits 9 into the storage chamber in the 
shaft to relieve the excessive pressure. (Sealed.) 


376,896. Imperial Chemical Industries, Limited, 
of London, and J. E. Greenwood, of Wolverhampton. 
Change-Speed Gearing. (3 Figs.) May 22, 1931. 
The invention relates to control mechanism for change- 
speed gearing. On a shaft 2 within the gear-box is 
mounted a cylinder 4 having around its periphery a pair 
of cam grooves each of which is engaged by a projection 
on the end of a striking fork 5 connected to a sliding gear, 
so that, on rotation of the cylinder, the sliding gear 
moves along its shaft. The cylinder 4 at one end is 


oil 


— with a pinion which is engaged by rack teeth 7 
ormed on a quadrant at the end of an arm fixed at its 
opposite end on a spindle which is journalled in and 
extends outside the gear-box. On the external end of 
this spindle is fixed a disc 10, the periphery of which is 
formed at each of two different positions with ratchet 
teeth, those at one part being of opposite sense to those 
at the other part. Between the ratchet and the gear- 
box, and freely mounted on the spindle, is an arm the 
free end of which is thickened and provided with a sub- 
stantial Vee-shaped notch 13. Pivoted on this arm is an 
actuating lever 15, which extends beyond the Vee-notch 
and is curved upwards at its end where it is engaged 
by the operator's foot. The opposite end of the lever 
extends towards the ratchet disc and is bifurcated, the 
ends of the two limbs being shaped as pawls 17, which 
normally lie near but clear of the two sets of ratchet 
teeth. On the side of the lever and in front of the 
Vee-notch is a housing in which a plunger 19 slides, the 


(376,896) 


plunger being biassed, by a relatively weak spring, into 
engagement with the Vee-notch. Alongside the housing 
but on an adjacent part of the gear-box is a second 
housing in which another sliding plunger 22 is mounted, 
this plunger being biassed into the Vee-notch by a re- 
latively strong spring. Projecting from the gear-box 
above and below the arm 12 is a pair of pegs 24 for 
limiting the angular movement of the arm. When 
changing gear, the lever 15 is either depressed or raised 
by the foot and, in so doing, it is first rotated slightly 
around its pivot against the pressure of the weak spring. 
At the same time one of the pawls 17 engages a ratchet 
tooth and continued movement of the lever then pro- 
duces an angular movement of the dise 10 until the arm 
engages a peg 24 on the gear-box whereby a change of 
gear is effected. During this operation the plunger 22 
rides up one side of the Vee-notch. After the gear has 
been engaged and the actuating lever released it i 
returned to a normal position by the plunger 19 while 
both the arm and lever 15 will be returned to an “ off” 
position. (Sealed.) 


Is 


MISCELLANEOUS. 


374,016. C. R. Mayo, of London. Rotary 
Separator. (5 Figs.). February 25, 1931. An inner 
perforated drum revolves within an outer casing. The 
drum is supported by trunnion shafts turning in stuffing- 
box bearings d on the end walls of the casing. The 
inner ends of the trunnions are formed with flanges f, f} 
to which the central portions of the end walls of the 
drum are attached by clamping rings. One trunnion 
is fitted with a gear wheel for driving the drum. The 
other trunnion is formed with three eccentric bores A 
extending from the outer end face to radial bores formed 
in the flange f. The drum has attached to its interior 
three ribs formed with jet orifices 71. Each rib is con- 
nected by a pipe & with aradial bore. On the outer end 
of the other trunnion there is fitted a stuffing box receiving 
a gland m. The outer end of the stuffing box is formed 
with a double union /', /*, for the connection of supply 
The branch 7 is connected with a solvent supply 


pipes. 
The bores 


xipe and the branch 7 with a steam pipe. 
pl 








of the forked branches /', /? communicate with bores in the 
shaft. The peripheral wall of the casing is lobed in its 
lower portion to provide a sump below, containing a steam 
coil p. The casing is provided with a charging opening q, 
a discharge opening r and a vapour outlet s. The drum 
is provided with an opening ¢t. The drum is turned so 
that its opening ¢ is brought opposite the charging open- 
ing q and a charge is introduced. Air is then withdrawn 
| at s, the drum being meanwhile revolved. During revolu- 
| tion, solvent and steam are admitted through the branches 
', P and is conveyed to three vanes, and the jet orifices j!. 
As the drum revolves, portions of the charge are carried 
upwards by the vanes until they reach such an elevation 
that they fall on to the mass in the lower part of the 
}drum. Extracted matter and any solid matter removed, 
| pass through the perforations of the drum and enter the 
sump. Solvent is drawn off from the sump. Steam 
admitted to the coil p vaporises solvent in the sump. 
The vapours rise into the drum and condense in the cold 
mass a material therein. (Sealed.) 

















ee 


— 











AUG. 25, 1933.] 


ENGINEERING. 


183 








THE EFFECT OF METALLIC (LEAD) | 
DOPE ON THE CARBONISATION 
OF OIL IN THE COMBUSTION) 
SPACE OF AN ENGINE.* 

By R. O. Kine. 

LUBRICATING oil used for the big ends and main 
bearings of internal-combustion engines is not ex- 
posed to conditions leading to the formation of the 
hard carbonaceous products associated with the 
later stages of oxidation, and in the circumstances | 
the lubricating value of the oil may improve. | 
Thus it has been found} that while oxidation activity 
is maintained, mineral oils of particular oxidation 
characteristics become possessed of the property of | 
“ oiliness,” which is considered generally to be. a| 
special attribute of the “ fixed” or fatty oils. The 
increase of oiliness, or lubricating value, being 





brought about by oxidation activity is accompanied | of Lubricating Oil during Use-—An endeavour 


by an accumulation of what may be described as| 





experiments show that in lubricating conditions, 
the effect persists for the usual life of the oil. The 
experiments, and others dealing especially with the 
effect of the dope on piston lubrication, are described 
in succeeding sections. 

The dope was added to the oil as “ ethyl fluid,” 
containing lead tetra ethyl and ethylene dibromide, 
60 and 40 parts by volume, respectively. The lubri- 
cating oil was a proprietary mineral blend in general 
use, designated hereafter as oil MB; physical pro- 
perties as follows :— 

—— gravity at 60 deg. F. --» 0-905 

Closed flash point... ose ose 430 deg. F. 

Viscosity, Redwood secs. at 70 deg. F. 2,164 

»» o 140 deg. F. 216 
‘ = 200 deg. F. 72 
Pour point, A.S.T.M. test ‘ 25 deg. F. 


(1) Rate of Deterioration of the Dope Content 


was made to determine by chemical analysis, 
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low-temperature oxidation products. These do not 
diminish lubricating value, or if they do, the effect | 
is masked by the beneficial action of the oxidation 
activity producing them. 

The temperature of piston lubrication, especially | 


| 


The experiments show that with a normal rate of 
aeration, about 20 per cent. of the lead is driven off 
as vapour in from two to three hours, and that the 
remaining 80 per cent. remains for the following 
20 hours. Even with foaming aeration extending 
over a 22-hour period, an appreciable proportion of 
the original quantity remained in the oil. 

A dope proportion of 1 per cent. corresponding 
to an addition of approximately 45 c.c. per gallon 
is nearly four times as great as that required in 
practice to obtain the optimum effect to delay the 


TaBLeE I.—Rate of Deterioration of Ethyl Fluid in MB Oil 
Aerated at 100 deg. C. 





| Lead Tetra Ethyl Content. 





Time of Treatment. 





Slow Foaming 
| Aeration. Aeration. 
| 

Per cent. Per cent. 

1-0 1-0 

0-5 hours... 0-7 
2- m 0-8 0-2 
22-0 ,, a 5 - me 0-8 0-1 








formation of carbonaceous matter in oil MB. The 
rate of deterioration of the smaller proportion would 
be expected to be slower, since “last traces”’ are 
always most difficult to eliminate from a mixture. 

(2) Journal Bearing Lubrication and Doped Oil. 
—Journal bearing experiments are adapted to show 
the action of metallic dope to delay the formation of 
visible oxidation products, because the effect is not 
masked by the accumulation of carbon from other 
sources such as the combustion chamber of an engine. 
The oxidation products accumulating in an oil 
during use increase viscosity and consequently 
fluid friction, but, as mentioned earlier, the oxidation 
activity may lead to a reduction of friction when the 
conditions are such that viscosity is not entirely 
the determining factor. The two effects are shown 
by Table II, giving observations of friction made 
during a long lubrication trial using the Jakeman 
machine in the N.P.L.* The trial was run with a 
constant load of 1,000 lb. per square inch of pro- 
jected journal area corresponding to about twice as 
much on the loaded surface. A two-gallon sample 


TaBie Il.—Journal Bearing Lubrication Trial. Oil MB 
Circulated and Blown with Air at 150 deg. C. 





Coefficient of Friction at 
Time 
Hours. 


| 40 deg. C. 100 deg. C. 150 deg. C. 





| 





3. 


the lead remaining in doped oil after various 
periods of heating and aeration. Inconsistent 
results were obtained, due to the difficulty of isolating 
small amounts of lead compounds from the oil. 
Little more than 50 per cent. of the known lead in a 





in air-cooled engines, carries oxidation or decomposi- | sample containing ethyl! fluid in the relatively large 
tion to the late stage, in which hard carbonaceous | proportion of 1 per cent. by volume could be re- 
products are formed and piston friction, absorbing | covered, and recourse was had to X-ray analysis. 
normally about 7 per cent. of engine power, may | Shadowgraphs were made of oil samples doped with | 
increase to become 100 per cent. of the power de- | from 1 per cent. to 0-1 per cent. of ethyl fluid, the 
veloped, seizure then taking place. Lubrication| samples being always of the same depth and 
seizures are familiar occurrences with small single-| contained in small flat-ended celluloid tubes. A 
cylinder, two-stroke motor-cycle engines and do no | gradation of shadow was obtained, over the range of 
damage. Great damage is done, however, when a | concentration mentioned, sufficiently distinct to 
lubrication seizure occurs in a cylinder of a multi- | show a change of 0-1 per cent. in lead content on 
cylinder engine, because the free pistons are able to | matching shadows against a uniformly illumined 
continue driving the engine until mechanical seizure | white background. The method was used to deter- 
supervenes. mine the rate of deterioration of the lead content of 

Control of the oxidation of lubricating oil to delay | two samples containing ethy] fluid in the proportion 
the formation of carbonaceous products is accom- | corresponding to a lead tetra ethyl content of 1 per 
plished by metallic dope, such as lead tetra ethyl| cent. by volume. The samples contained in 20 mm. 
dissolved in the oil in small proportion.{ It might | diameter test tubes to a depth of 25 cm. were 
be expected that an organo-metallic compound so | suspended in a water bath maintained at boiling 
volatile would have a transient action only, but| point. One sample was aerated sufficiently to 
~ * Official permission has been given to reproduce the stir the liquid, the yee being intended = oe 
illustrations in this article, Crown copyright being reserved. | spond to that prevailing in usual practice. Air was | 

+ King, “The Beneficial Effect of Oxidation on the | blown through the other at the rate of 20 litres per 
Lubricating Properties of Oils.’’ Proc. Roy. Soc. A, Vol. hour causing violent foaming. The rates of lead 


|the process. The journal bearing was “run in’ 








139, 1933. Y nal - ene 
t Callendar, King and Mardles, Improvements in or tetra ethyl deterioration as determined by xX ray 
Relating to Lubricating Oils. British Patent No. 295,230. | analysis are given in Table I, 


9 | 0 -0028 | 0-0010 

12 0-0030 0-0009 0-0013 
19 0-0031 0-0009 0-0009 
30 | 0-0028 } 0-00085 0-0009 
37 0-0031 | 0-0009 0-0008 
44 0-0030 0-00095 0-00085 
51 0-0031 0-00095 0-0007 
57 0-0032 0-0009 0-00065 
63 0-0032 0-0009 | 0-00065 
70 0-0032 | 0-0009 | 0-00065 
77 0-0034 | 0- 00085 0-0007 


84 0-0035 | 0-0009 0-00065 
934 0-0033 0-0009 | 0-0006 


of MB oil was circulated continuously while blown 
with air heated to 150 deg. C. A lubrication seizure 
was obtained daily by artificially heating the journal, 
friction observations being taken at intervals during 
for a long period before beginning the trial. 

Oil MB became heavily impregnated with oxida- 
tion products as the trial proceeded, and the Red- 
wood viscosity at 140 deg. F. increased from the 
original value of 216 seconds to 290 seconds. It 
will be seen from Table II that at the relatively low 
temperature of 40 deg. C., when fluid lubrication is 
most probable, due to the corresponding thickness 
of the oil film, friction increases with time of use and 
increase of viscosity, as would be expected. The 
friction taken at 150 deg. C., however, decreases by 
more than 50 per cent. during the time of the trial 
in spite of the increase of viscosity, showing the 
beneficial effect of oxidation activity. The two 
effects nearly balance at 100 deg. Thus, a trial 
conducted in oxidising conditions shows that, at 
40 deg. C., the oil diminishes in lubricating value with 
use; at 100 deg. C. the lubricating value remains 





* King and Jakeman, “ Lubrication in Oxidising 
Conditions,’’ Aero. Res. Ctee, R. & M. No, 1517. 
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photograph, Fig. 1, taken on a panchromatic plate 


and using a colour filter, but the bands appear plainly 
9 


“> 


nearly unchanged, while at 150 deg C. a semarkable | 
improvement is exhibited. 

The action of ethyl fluid to prevent the formation |on the photograph of the same samples, Fig. 
of carbonaceous products by oxidation activity | taken by infra-red light. Only the aggregations of 
and the consequential increase of fluid friction is| carbonaceous matter are opaque to the infra-red 
shown by the journal bearing friction measurements | light, thus the progress of settlement is shown, the 
given in Table III, the experimental conditions being | oil increasing in transparency towards the top of 





the same as described for those given in Table IT. 


Taste Ill.—Journal Bearing Lubrication Trial. Oil 
MB plus 12 ¢.c. Ethyl Fluid per Gallon, Circulated and 
Blown with Air at 150 deg. C. 


Coefficient of Friction 


Time at 40 deg. ¢ 


2 hours 0-0024 

20 0-0025 

35 0-0026 

5O 0-0026 
60 0-0023 
Ha 0-0026 | 
70 0-0025 | 


The measurements given show that friction at 
40 deg. C. remained constant, within the limits 
of experimental error, over the 70-hour period of the 


trial. When the same variety of oil was used un- 
doped, trial Table II, friction increased by 25 per cent. | 


The journal bearing experiments, conducted in 
oxidation conditions intended to be somewhat more 
severe than those prevailing in the crankcase of an 
engine, illustrate the difficulty, in practice, of free- 
ing lubricating oil from the effects of small additions 
of ethyl fluid. The first journal bearing lubrication 
trials were made with MB oil plus 45 c.c. per gallon 
of ethyl fluid. The characteristic odour of the 
dope was pronounced in the neighbourhood of the 
machine for 34 hours of the trial and could be de- 
tected for 60 hours. The trial ran for 96 hours and 
the doped oil when then examined was free from 
decomposition products, and not distinguishable 
from fresh oil. An X-ray examination revealed one- 
tenth approximately of the original lead addition. 
The oil MB used without dope for the same period of 
96 hours, and otherwise in the same conditions, 


became heavily impregnated with decomposition | 


products ; viewed by transmitted daylight it was 
opaque and by reflected light showed no fluorescence. 
When the smaller addition of 12 c.c. of ethyl 
fluid per gallon was used, the odour of the dope 
could not be detected during the trial. An attempt 
was made to obtain a measure of the rate of dope 
deterioration by X-ray analysis, but a determination 
of the rate of deterioration of the lead content of 
oil containing originally the small dope addition of 
12 c.c. per gallon, corresponding to a proportion of 
0-15 of 1 per cent. of the effective lead tetra ethyl 
constituent, requires the measurement of mere traces 
of lead in the oil. The required precision of measure- 
ment of changes in the density of X-ray shadow- | 
graphs was attained by the late Professor Callendar. 
The method depended on measuring the relative 
opacity of shadows to heat radiation, as indicated 
by a differential thermopile and sensitive galvano- 
meter. The application of the method was made 
difficult by lack of uniformity of photographic film 
density and development. The difficulties could no 
doubt have been overcome but before this was 
accomplished it became evident that the rates of 
deterioration of dope additions to oil of the order of 
12 c.c. per gallon were not of immediate importance. 
The 12 ¢.c. per gallon dope content was as effec- 
tive as that of 45 c.c., in preventing the accumulation 
of decomposition products in the oil, and in preserv- 
ing the fresh oil appearance. Attempts to illustrate 
the effect by photographs of fresh and used samples 
were not successful because ordinary photographic 
films are insensitive to the dark red colour of 
the light transmitted through fresh MB oil. The 
difficulties have been overcome by Mr. Olaf Bloch, 
of the Research Department of Messrs. Ilford 
Limited, with the aid of recent developments in | 
the art, see Figs. 1 and 2, page 183. The photo- 
graphs reproduced are of “ show bottles” contain- 
ing oil samples as indicated by the lettering. The 
bottles are placed in front of openings cut in a 
black mask, behind which is a sheet of Bristol 
board carrying black bands drawn with India ink. 
The light is placed behind the Bristol board. It is 
impossible to see the black-and-white bands through | 
the used oil by the eye, and they do not show in the | 


| the bottle, the pile of carbonaceous matter which 

has settled out showing clearly at the bottom. The 
| oil samples had been standing undisturbed for five 
| years. It will be noticed that with either method of 
| photography, the used doped oil and the fresh oil 
are almost equally transparent, the difference if any 
being in favour of the former. Although no oxida- 
| tion products could ever be seen in the used doped 
oil by transmitted light, a small quantity of sludge 
of a gelatinous nature settled out during the five- 
year period, and is just noticeable at the bottom of 
the bottle photographed by infra-red light. The used 
| doped sample was from the 70-hour journal bearing 
| trial of Table III. 

The several experiments described show the 
| difficulty of determining quantitatively the rate of 
| deterioration of lead dope added to lubricating oil 
in very small proportion, but whatever happens to 
the lead while the oil is in use, it is clear that its 
| effect to prevent sludge formation remains. 

(3) The Effect of Ethyl Fluid on the Oxidation of MB 
Oil Vapour in Contact with a Hot Glass Surface. 
|The experiments already described deal with the 
effect of ethyl fluid on the oxidation of oil in the 
liquid state at the relatively low temperature of 
journal bearing lubrication. Those described in this 
|section were made at temperatures approaching 
the flash point of the oil, and therefore with the 
vapour of the more volatile fractions mixed with 
air. The experimental equipment comprised the 
arrangement of combustion tubes, electrically heated 
furnace and temperature measurement method 
suggested by Callendar* for the investigation of 
the nature of the products formed during the partial 
| oxidation of fuel vapour. Four hard-glass combus- 
tion tubes were placed symmetrically in the tube 
| furnace and air drawn through them at equal rates. 
One tube contained a Callendar resistance ther- 
mometer reading on a Whipple indicator and was 
used solely for temperature measurement on the 
assumption that, because of the symmetrical arrange- 
ment of the four tubes in the furnace, all of them 
would be heated to the same temperature. The air 
drawn through another of the tubes passed over an 
asbestos wad soaked with MB oil and the air drawn 
through the two remaining tubes passed over similar 
| wads soaked with MB oil containing in one case 
ethyl fluid in the proportion of 1 per cent, and in 
the other 2 per cent. The asbestos wads were so | 
placed in the heated tubes that partial vaporisation | 














prevent the formation of partial oxidation products 
on the surface of the tube in the conditions of the 
experiment. The fourth (bottom tube) carrying the 
vapour from the undoped oil will be seen to be 
heavily coated with oxidation products which are of 
a hard carbonaceous nature. 

(4) Experiments on the Effect of Ethyl Fluid on the 
Oxidation of the Oil used to Lubricate the Piston of a 
Two-Stroke Air-Cooled Engine Driving a Motor Cycle. 
—The performance of the machine after decar- 
bonisation and overhaul of the engine always falls 
off gradually with use ; it cannot be driven at full 
speed continuously, and after running 300 or 400 
miles, the usual maximum speed cannot be attained. 
The loss of power is found generally to be due to an 
accumulation of hard carbon on the side of the piston 
adjacent to the exhaust port and to the sticking 
of the piston rings, which, for about 3 in. of their 
length, are exposed intermittently to the hot exhaust 
gases as the exhaust port is covered and uncovered 
by the piston. The top ring is always in the worse 
condition, but the engine will run at reduced power 
for some time after one or both rings have stuck, at 
least in part. When the engine is dismantled the 
rings are usually found to be heavily scored in the 
direction of piston motion. 

(a) Engine Performance on Doped Oil.—The piston 
and rings were carefully cleaned and all carbon 
removed from the cylinder and piston. The motor 
cycle was then run for a distance of 500 miles, ethyl 
fluid having been added to the lubricating oil in the 
proportion of 1 per cent. of the latter. During the 
500 miles running half a gallon of oil was used and 
4} gallons of petrol. The machine was driven as 
hard as road conditions would permit, generally 
between 30 miles and 35 miles per hour. When 
driven continuously at maximum speed, no falling 
off in power was observed and long hill climbing 
at full throttle did not give rise to the overheating 
and drop in power generally observed when using 
normal lubrication. At the end of 500 miles the 
performance was as good as at the beginning. It 
was found to be difficult at any time to obtain fuel 
detonation. 

At the conclusion of the 500 miles running the 
engine was dismantled and examined. A thin film 
of carbon was found on the cylinder head, weight 
0-8 gram, which was slightly less than the usual 
amount. The carbon was easily flaked off with the 
finger nail, whereas a chisel is required to remove 
that found after using undoped oil. The condition 
of the spark plug was excellent. The carbon around 
the exhaust port was unusually soft. The piston 
head was free of carbon except on the vertical part 
of the deflector facing the transfer port and sparking 
plug. 

The general condition of the piston rings was 


of the oil content occurred during an experiment. | unusually good, the parts bearing on the cylinder 
The products of oxidation being drawn through suit- | wall above the exhaust port were in new condition, 
able reagents, it was observed that oxidation, as although at the beginning of the run they were 
indicated by the formation of steam and aldehydes, | scored from previous use. The top ring was slightly 
began in the tube carrying air and the vapour of oil | sticky, and the bottom ring quite free. There was 


MB at a temperature of 320 deg., but no such indica- | 
tion of oxidation was observed in the mixture of air | 
and doped oil vapour until the temperature reached 


very little burnt oil on the skirt of the piston. The 
oil remaining in the crankcase was free from sludge 
and deposits and had retained its original greenish 





400 deg. The highest temperature reached, namely, | sheen. There was no trace of lead deposits. 

440 deg., did not suffice to start the flame required (b) Second Motor-Cycle Trials.—Following the 
for complete oxidation ; nevertheless the two com- | trials described, two of 500 miles each were run, 
bustion tubes carrying the mixtures of air and vapour | undoped lubricating oil being used in one and doped 
from doped oil remained transparent and free from | Jubricating oil in the other. The trials were carried 


oxidation products of the oil. On the other hand, the 
middle or hottest part of the combustion tube 
carrying air and the vapour of undoped oil was 
heavily coated with hard carbonaceous deposits. 
The photograph, Fig. 3, shows the four combustion 
tubes as removed from the furnace. The oil-satu- 
rated asbestos plugs can be seen at the air entry 
ends. Reading down, the top tube, used for tem- 
perature measurement and carrying air only remains 
clear, necessarily. The second and third tubes 
carried doped oil vapour, 2 per cent. and 1 per cent. 
concentration, respectively. These tubes are as 
clear and free from oil oxidation products as the 
tube carrying air only. The white patches are films 
of lead oxide, and indicate that even the smaller! 
concentration of dope exceeded that required to! 





* Callendar, King, Mardles, Stern and Fowler, ‘‘ Dopes | 
and Detonation,” 2nd Report, Aero. Res. Ctee. R. & M.| 
No. 1062. 


out under nearly identical conditions, mainly on 
Brooklands track. At the conclusion of each 500- 
mile trial the piston complete with rings was 
removed and kept for record. Fig. 4 isa photograph 
of the exhaust side faces of the pistons. The piston 
marked B was used for the trials with undoped oil, 
and it will be seen that both rings are completely 
stuck over the part appearing in the photograph. 
The scoring on the rings and the hard carbon adher- 
ing to the face of the piston can also be seen readily. 
The piston marked A, removed after running on 
doped oil, shows no sign of ring scoring, and although 
discoloured there is no carbon adhering to the sur- 
face. The bottom ring is quite free and the top ring 
is slightly sticky when the parts are cold, at the part 
shown in the photograph. Fig. 5 shows the inside 
of the lower ends of the skirts of both pistons. The 
inside surfaces of the skirt of the doped oil piston A 


| were quite clean after the 500 miles trial, while the 
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similar surface of the undoped oil piston B, on the 
left, was well coated with carbon deposit. The inside 
surface of the piston crowns was carbonised to nearly 
the same extent in both cases. 

An endeavour was made to maintain the same 
rate of oil consumption for both trials, but actually 
five pints were used for the trials made with 


on engine performance of the lubricating oil 
when used in temperature conditions adapted to 
promote rapid carbonisation with consequent 
sticking of piston rings and eventual seizure. The 
trials were made with a flat twin cylinder 500 c.c. 
four-stroke, air-cooled A.B.C. engine. The engine 
is used normally to drive directly an electric 





fuel consumption were made at five-minute inter- 
vals during a trial. The working cylinder was 
removed every four hours for observation of the state 
of the piston and rings. 

The early trials were made assuming that the 
length of time the engine would continue to run in 
the severe conditions would indicate the tendency 
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normal lubrication and four pints for the doped oil| generator, the cylinders being cooled by a fan|of the oil used to form carbonaceous products and 


trials. 


Thus the superior performance obtained | mounted on the main shaft between the engine and | stick-up piston rings. 


Consistent experimental 


when using doped oil coincided with a reduction of | generator. One cylinder only was run under power, | results were not obtained, although many variations 


the rate of oil consumption by 20 per cent. 


TABLE IV.—Enatne Triat Rest 


Averages over Times Given. 


Running Time 


Output. 


ruts, MB Or, Pain anp Dopep. 


Piston Ring 
Condition 


oo . 
| (vwlinde 
Specific ylinder 


R.p.m. Watts Consumption. | a Yo Top Bottom. 
| 
(a) MB Oil. 
First 4 hours 1,437 257 4-75 273 A B 
Next 2} ,, 1,529 292 4-1 262 B+ \ 
First Lubrication Failure | 
1} 1,427 253 4-51 277 | B+ $- 
4 . 1,388 235 5-08 281 B B 
. 1,390 240 5-09 2380 B B— 
4 1,394 242 4-97 280 B € 
(6) MB Oil plus 12 c.c. Ethyl Fluid per Gallon. 
First 4 hours ve 1,475 277 4-44 280 A+ | A+ 
Next 4 Pa ~~ 1,574 322 4-10 260 A+ | A+ 
» © ‘ oe 1,590 328 3-97 260 A A 4+ 
1? ,, ms ‘ % 1,597 330 3-98 266 —_ | — 
First Lubrication Failure. | 
Next 2} ,, ; ; - 1,415 | 244 4-82 286 B A 
a ee ; * 1414 | 248 4-80 | 277 B B- 


(5) Bench Trials of a Four-Stroke Engine Lubri- 
cated with MB Oil and with the same Variety 
Plus 12 ¢.c. per Gallon of Ethyl Fluid.—The road 
trials of section (4) were followed by bench 
tests to obtain a continuous record of the effect 


| ! 
balance. The head of the unused cylinder was 
removed. The air stream from the fan was con- 
trolled to be in part effective on the exhaust valve 
only. Observations of engine speed, generator 
output, cylinder temperature and rates of oil and 


| but both pistons were driven in order to maintain | of the method of running the tests were tried. The 


defect of the method is that, in the conditions of the 
trials, loss of engine power with eventual seizure 
depends on the deterioration of the valves as well 
|as on the carbonisation of the lubricating oil, and 
| the two effects cannot be separated. The prelimin- 
ary tests led, however, to the development of a 
useful experimental method. The method is based 
|on the finding that lubrication failure, in the con- 
| ditions of the trials, occurs in at least two stages. 
| Each stage is marked by a recognisable change in 
engine speed, power and temperature. The first 
| Stage of lubrication failure can be obtained after 
a reasonable time of running on conditions so much 
| less severe than those used in the early trials that the 
| engine will carry on fora relatively long period before 
| being stopped by piston seizure. The uncertainty 
|of the factor of valve condition taken over the 
| relatively short period of running required to obtain 
the first lubrication failure may thus be eliminated. 
When the improved method was used, the first 
lubrication failure with oil MB, for example, was 
obtained after 6} hours, although the trial was 
continued in the same running conditions for a 
further 26 hours without piston seizure or serious 
valve trouble. 

The changes of engine speed and power observed 
during a trial run with MB oil and a second trial 
run in the same conditions with oil MB plus 12 c.c. 











186 


ENGINEERING. 


[AUG. 25, 1933. 








per gallon of ethyl fluid are shown graphically by 
Figs. 6 and 7. Each trial was begun after fitting 
new piston rings, and with the valves and guides 
in new condition. The load was adjusted so that 
after the engine warmed up the speed was 1,450 
r.p.m. for a particular throttle setting determined 
by a fixed opening in a plate inserted between the 
carburettor and the induction pipe. The cylinder 
temperature, taken near the exhaust valve by a 
thermocouple, was set at 250 deg. C. by adjusting 
the cooling air stream. The adjustment was fixed 
by a particular opening in the plate shielding the 
fan. The oil was supplied at the rate of 60 drops 
per minute by a mechanical lubricator indepen- 
dently driven. The adjustments were not changed 
during a trial run and were set in the manner 
described to be invariable over a series of trials. 
Referring to the figures, it will be seen that for 
both oils the optimum performance is reached after 
& running-in time of about four hours. The first 
permanent lubrication failure, when using MB oil, 
occurred after the engine had run for about two 
hours at the higher power output attained as a 
result of running-in, although the running was 





unstable at all times. Temporary lubrication failure 
occurred early in the running-in period and the 
effect was always imminent. When the engine was | 
lubricated with MB oil plus dope, the relatively | 
higher output reached after the running-in period | 
was maintained with little variation for nearly | 
10 hours, when the first lubrication failure occurred. | 
The first lubrication failure in both trials, shown | 
unmistakably by the graphs, was followed imme- | 
diately by a partial recovery succeeded by a second 
failure, after which the engine continued to run for 
an indefinite period but at reduced power. Further | 
particulars of the trials are given in Table IV, 
page 185. 

Referring to the table it will be seen that a| 
decided decrease of fuel economy and a similar | 
increase of cylinder temperature are coincident with 
the first lubrication failure. The diminution of fuel 
economy shown in the table by the increase of | 
specific consumption, given as c.c. of petrol used | 
per minute per 100 watts, following lubrication | 
failure, is a further indication that an increasing } 
percentage of the power of the engine is required to 
drive the piston against the consequent increase of | 
friction. The piston is fitted with two rings only, 
and their condition observed after four-hour running 
periods is given in the table by letters A, B and C, 
as follows : 

A+ New Condition B+ Stuck at one spot. 
A Slightly sticky. B Stuck about 4 of circum- 
A— Very sticky but not ference. 
held at any spot. B— Stuck about § circum- 
ference. 
C Stuck over entire circum- 
ference. 











The piston ring condition, although observed at 
infrequent intervals, corresponds well with the per- 
formance of the engine. Thus, the first permanent 
lubrication failure occurred with both oils when 
the condition of either ring fell below the B+ state. 
The B state of the bottom ring observed after the 
running-in period with the plain oil, and the 
subsequent improvement to the A state, accounts 





for the temporary lubrication failure observed 
during the period and in part for the unstable | 
running. 

The experiments on journal-bearing lubrication | 
were made in the National Physical Laboratory in | 
co-operation with Mr. C. Jakeman. Assistance with | 
the Air Ministry Laboratory experiments was given 
by Dr. E. W. J. Mardles, in tube experiments, and by | 
Mr. N. R. Fowler, in X-ray work and motor-cycle | 
trials; Messrs. Pepper and Morley maintained the | 
four-stroke engine in condition, and the latter 
acted as observer during the trials. 


| 


Brairisu Propuctrion or Pie Iron anv Stree..—tThe | 


monthly memorandum of the National Federation of | 
} 


[ron and Steel Manufacturers, Caxton House, Tothill- 
street, London, 8.W.1, shows that there were 69 blast- | 
furnaces in operation at the end of July, four furnaces 
having been damped down owing to the Scottish holidays, 
one furnace having been blown out, and two having 
been started up during the month. The production of 
pig iron in July amounted to 343,900 tons, compared | 
with 345,600 tons in June and 292,600 tons in July, 1932. | 
The July output of steel ingots and castings totalled 
567,500 tons, compared with 568,800 tons in June, and 
438,400 tons in July, 1932. 
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Dielectric Phenomena. Vol. Ill. Breakdown of Solid 
Dielectrics. By 8. Wuireneap, M.A. London: 
Ernest Benn, Limited. [Price 30s. net.) 
Tue British Electrical and Allied Industries 
Research Association has made an extensive study 
of discharge phenomena in dielectrics, part of which, 
dealing with the phenomena in gases and liquids, 
has been dealt with in previous volumes of this 
series. Surface discharges in solid dielectrics are 
considered in the present volume, and the Associa- 
tion is now investigating the phenomena of surface 
resistance and surface deposits. The method of 
treatment in this volume is similar to that adopted 
in Vols. I and II, in which the experimental evidence 
is presented and immediately followed by a study 
of the theoretical considerations of the subject. 
Recent research and experimental work on discharge 
phenomena in dielectrics is well summarised, 
together with a resumé of the recently developed 
theories which have been proposed in order to 
correlate the apparently conflicting aspects of a 
subject which is of a complex character. Although, 
as may be seen from a study of this volume that 
there are at times a priori reasons for associating 
certain types of breakdown with particular types 
of dielectrics, up till the present it has not been 
found possible to adopt any general classification. 
In an introductory chapter, the author considers 
the mechanical, electrical and thermal features of 
breakdown, and in view of the fact that these do 
not occur together, the failures are arbitrarily 
classified according to the types of phenomena 
appearing. The current hysteresis effects observed 
by Wagner and Schumann are considered in detail 
and explained by assuming a reversible and an 
irreversible effect of stress. It seems probable 
that low-voltage effects are reversible and the 
material recovers after a period of rest, but the 
tendency of the exponent to the constant value 
0-5 suggests a more intrinsic effect. Subsequent 
chapters discuss such controlling factors as time, 
electrode arrangement, frequency, wave form, tem- 
perature and humidity. A final chapter is devoted 
to a comprehensive study of the theoretical aspects 
of the breakdown of solid dielectrics. The author 
has shown that with dielectrics of relatively good 
insulating properties (e.g., celluloid or Erinoid) the 
sphere and plate arrangement exhibit steeper time/ 
voltage curves than discs, but with synthetic resins, 
varnish boards and tubes there is not much differ- 


ence. An important section is devoted to a dis- 


|cussion of the variation of the active life of an 


insulator under different treatments, in which it is 
shown how far the life of the insulator is lengthened 
by interposing rest intervals between the applica- 
tions of electric stress. In discussing the influence 
of electrode arrangement on the breakdown voltage, 
the classical researches on the subject are critically 
examined. Electrodes in the form of concentric 
spheres and coaxial cones were suggested by Dieterle 
for the testing of filling compounds, as they can be 
arranged to give a practically uniform field without 
flux concentrations, the electrode can be of fairly 
large area and also enclose the whole of the material 
under test. More recently, the concentric sphere 
method has been adopted by numerous investigators 
in connection with moulded or blown materials. 
The effect of humidity has been found to be of 
importance, and may be interpreted in terms of 
increased surface conductivity which destroys the 
lowering effect of an interposed dielectric on the 
discharge voltage. A recent theory has been based 
on the assumption that the spark-over discharge 
voltage is reduced in comparison with the spark-over 
voltage in free air by an amount corresponding to 
the ohmic drop in the discharge path, although, 
however, the results appear to be in qualitative 
agreement with experiment, the physical bases of 
the fundamental equations concerned are extremely 
complicated. Sine-wave voltage has now become 


| a feature of modern specifications for the testing of 


dielectrics, and an important section is devoted to 
a study of the effect of frequency upon the break- 
down voltage of insulators, the effect of the variation 
of wave-form and transient stresses and various 
effects which depend upon the direction of the 
applied field, and a discussion of the principles 


deduced from the results of experiments upon break- 
down at high frequencies. 

Temperature has an important influence on a 
dielectric and from a consideration of the experi- 
mental evidence as a whole, one is led to the view 
that most dielectrics decrease in electric strength 
with temperature. Although under practical condi- 
tions, other effects may partially destroy the 
characteristic action, the author ably presents the 
evidence upon which the negative temperature 
coefficient of electric strength is based, together 
with some indication of the limits which seem to 
be imposed upon its validity. With regard to the 
familiar action of moisture in filling capillaries in 
a dielectric, not only is the power loss in practically 
every dielectric at a given voltage greater when the 
material is moist, but in a large number of cases 
the losses in the moist substance increase with the 
voltage at a more rapid rate than that given by the 
square law. A final chapter is devoted to a con- 
sideration of the breakdown of a homogeneous 
uniform dielectric, to the anomalous effects in 
dielectrics which appear as power loss in alternating 
fields, and to a resumé of the thermal aspects of the 
breakdown of solid dielectrics in which the theories 
of Wagner, Joffé, Hoover and Rogowski’s thermal 
electric theory are admirably stated and critically 
examined. 

The volume contains a large amount of hitherto 
unpublished experimental data, much of which 
appears in condensed graphical form. Underlying 
theories are given prominence, the subject is 
developed in a coherent manner, modern views are 
incorporated, and numerous references are made to 
the original publications. The volume is of excep- 
tional merit, and has been prepared and edited by 
two of the foremost authorities in this fertile field 
of electrical research. The results of the present 
investigation, and those now in progress, may lead 
to far-reaching developments. 


The Engineering Equipment of Buildings. By A. C. 
Pautvot, B.Sc.(Eng.). London: Sir Isaac Pitman and 
Sons, Limited. [Price 15s. net.) 

Tue demands of the modern structure or building 
are so complex that there is a distinct dearth of 
engineers whose knowledge and experience aptly 
fit them to deal adequately with this problem. 
The characteristic tendency of modern times has 
been the specialisation of the individual, and this 
is particularly true of mechanical science. Hence 
it is not unusual to find that so-called experts have 
but little knowledge of mechanical equipment 
slightly removed from the particular branch of the 
science in which they practice. The exacting 
requirements of present-day standards of production 
efficiency, control &c., tend to make generalisation 
unprofitable not only to the individual but also to 
the community at large. Any specialist confronted 
with the problem of a mechanical system inter- 
woven with various branches of design and pro- 
duction, must, in consequence, be in a disadvan- 
tageous position when a question or decision regard- 
ing plant or equipment &c., arises, the sphere of 
which lies outside his special field. Two avenues 
of relief are afforded him. He must consult his 
contemporaries, upon whose judgment and experi- 
ence he is compelled to rely ; or, on the other hand, 
he will search for some technical publication to suit 
his particular requirements. It invariably happens 
that such needs remain unfulfilled. Material of 
an intricate technical nature is usually available, but 
the general outline to serve as a guide on basic 
and vital issues, and practical figures appear to be 
non-existent. Such is the position of the architect 
or designer, and consequently the appearance of this 
book is very timely. 

The author lays claim to nothing original in this 
work nor to any great attention to intricate tech- 
nical detail; in this his attitude is most certainly 
correct. The work is characterised by a broad 
general survey of the usual requirements and suit- 
able types of plant to satisfy them. Whilst intricacy 
of detail is lacking, the vital factors, which are 
strangely absent in works of a similar nature, are to 
be found in an easily accessible form, clearly and 
concisely stated and propounded. The basic prin- 
ciples of the various types of equipment are clearly 





set forth and are capable of easy interpretation by 














AUG. 25, 1933.-] 


ENGINEERING. 


187 








any individual possessing only an elementary 
knowledge of the subject. In addition those vital 
practical figures of performance and probable de- 
mands made upon the apparatus are placed in 
the hands of the designer, thus preventing him 
from straying far from well-developed and accepted 
practice and guiding him past many obstacles and 
pitfalls. 

A well-designed building cannot be expected to 
maintain its original efficiency unless the care of the 
plant is under capable direction. The book provides 
for the-management of the plant and gives the con- 
scientious superintendent easily accessible informa- 
tion as to the probable sources of error or trouble, 
together with appropriate remedies. 

The subject matter covers electrical supply, 
distribution, wiring, lighting and electric motors ; 
water supply; heating by hot water, steam or 
vapour systems on a large or small scale ; ventila- 
tion, lifts, fire protection, refrigeration, electric 
clocks, telephones, ultra-violet ray apparatus, &c. 
The work is well illustrated and its printing and 
production are excellent. This really remarkable 
book has much to recommend it as an invaluable 
ally in this sphere of modern enterprise. 


Architectural Graphic Standards for Architects, Engineers, 
Builders and Draughtsmen. By C. G. Ramsey, A.L.A., 
and H. R. Steerer, A.L.A., New York: John Wiley 
and Sons, Inc. London: Chapman and Hall, Limited. 
[Price 37s. 6d. net.) 

Ir is somewhat unusual to review what may be 
described as a book without words, which descrip- 
tion, with some licence, may be applied to this 
volume of plates. This statement must not, how- 
ever, be taken too literally, as the numerous notes, 
and comments on the details presented make it less 
than strictly true. In a foreword by Mr. Frederick 
Ackerman, it is said “‘ Graphic representation is the 
language of the draughting room. This accounts 
for the absence of text. The plates in many cases 
constitute translation into this simple language 
of facts that are often obscured by words.” The 
utility of the collection becomes evident if, in turning 
over the plates, the question is asked ‘‘ Where 
else than here could these particulars be readily 
obtained ?”’ It would, indeed, be frequently a 
most troublesome business, as anyone will concede 
who has had occasion to hunt up particulars from 
fugitive sources. When this is attempted, a common 
experience is that, though much information may 
be turned up, the one thing which escapes discovery 
is the thing wanted. 

The scheme of this book, which represents a 
great amount of labour, is to present various matters 
relating to building from beginning to end, from the 
location of a structure to its flagstaff. The first 
plate gives indeed a useful chart relevant to orienta- 
tion, which should be of service, indicating as it does 
the building with respect to the sun’s movements, 
but limited to latitudes between 30 deg. and 50 deg., 
rather unkindly not including the British Isles ; 
this, however, may be amended with little trouble. 
The chart, which is sound in principle, might well 
be modified to include all practicable latitudes. 
Less satisfactory is the next plate relating to retain- 
ing walls. Mass walls are shown without a trace 
of batter, and sections of reinforced-concrete walls 
unfortunately place the steel reinforcement on the 
wrong face of the wall, that is, farthest removed 
from the earth at the back, a mere slip no doubt, 
but it does not enhance one’s faith in that which 
follows. 

From steps, to brick and stone paving, we come to 
piles, various special types of which are given but 
with too little information to cover this wide subject. 
Typical footings and foundations for ordinary cases 
are shown, followed by waterproofing for below 
ground, and upper work. A plate relating to 
structural steel gives only the usual listed particulars 
of common sections. Brickwork and brick walls 
receive attention, and there are many plates dealing 
with fireplaces, domestic chimneys, flues and 
dampers, all in considerable detail. Other plates 
relate to cut-stone, masonry and architectural terra- 
cotta, with details of bonding into the main struc- 
ture. Spandrels (exterior face walls), walls of build- 
ings of various types, and hollow tile work follow. 

This indication of contents accounts only for one 





fourth of the number of plates; there are also many 
relating to other details of building work, such as 
flashings, roofing, floor construction, framing, 
casements, windows, doors, stairs, waste and mail 
chutes, wire and metal lathing, ceilings, partitions, 
and plumbing—still not exhausting the list, which 
includes such miscellaneous matter as the overall 
sizes of furniture, and particulars relating to sports 
and games—with space dimensions, stables, swim- 
ming pools, motor vehicles, garages, and so on. 
There is presented also a useful plate giving American 
practice in cubing buildings for approximate esti- 
mates, a method which, with adequate experience of 
relative examples, is fairly reliable. The whole 
set of plates of which there are well over two hundred 
give, indeed, a considerable mass of information,with 
some omissions, it is true, as locks and hinges, 
glazing and sashbars, or the housing of elevators, 
but there are few that might be omitted without 
a material loss. 

Generally, the details given are sufficiently com- 
plete, and clearly drawn, and the sheets though not 
overcrowded, are well filled, and display a vast 
amount of informing matter, the explanatory notes 
adding much to their value. The book has rather the 
appearance of a trade catalogue, yet the specific 
particulars and sketches given relate commonly 
to accepted standards of one or other of the United 
States trade organisations simply, and are not 
mere advertising matter. There is some difference 
between practice in America and practice here ; the 
difference of climatic range alone accounts for 
some of this, but where there are differences there 
may be much to be learned, making this book of 
general value. There is, for instance, an informa- 
tive plate which gives for different localities suitable 
depths of wall foundations to escape the ill-effects 
of frost, the long-continued extremes sometimes 
experienced in the United States making the require- 
ments more stringent than with us. 

The index should not escape attention. This has, 
with cross references, over two thousand five 
hundred items, and will be most useful in locating 
the particular plate in which desired information 
is to be found. Without such an index some items 
of detail would, in a hook of this kind, be practically 
lost, or at best extremely difficult to find. As a 
record of building practice in the United States, 
this work should be of much interest to architects 
and builders at home. 


Die Methode der Festpunkte. By Dr.-Ine. Ernst SuTER, 
second edition edited by Drer.-Inc. OskaR BAUMANN 
and Dript.-Inec. F. Hauster, 1932. Berlin: Julius 
Springer, [Price 69 marks.] 

THE substance of this book is based on a method of 
constructing bending-moment diagrams, which 
depends on the determination of points of zero 
bending moment. The method can be roughly 
indicated by considering the case of a cantilever 
propped at the free end to the level of the fixed 
end and unloaded except for a couple at the free 
end. There will be a point of inflexion between 
the prop and the fixed end through which the 
straight line forming the bending moment diagram 
will pass. The position of this point is independent 
of the magnitude of the couple, but depends upon the 
ratio of the couples at the ends of the cantilever. 
Suppose now that an extension be rigidly attached 
to the free end of the cantilever and propped with a 
second prop at its outer end and that a load be 
applied between the props. From a consideration 
of the slopes at the ends of the two sections which 
form the extended cantilever it is possible to find 
the position of the point of inflexion and the value 
of the bending moment over the first prop. Thus the 
bending moment diagram can be drawn, another 
point on it being at the free end of the extended 
cantilever over the second prop. 

The first volume is concerned with an explanation 
of the method and its application to a large variety 
of continuous beams as well as to numerous types 
of overstiff frames with both straight and curved 
members. Formule are evolved from which the 
positions of points of inflexion can be found as well 
as the values of the bending moments at the ends of 
members where they meet at a junction. Cases are 
considered both where these junctions are stationary 
and suffer a displacement. 

The second volume deals with the detailed design 





of a number of reinforced-concrete structures and 
involves the use of influence lines. These designs 
include halls with both flat and arched roofs, a 
reinforced-concrete arched bridge with suspended 
roadway and a cooling tower. Much calculation is 
necessary, but there is not much in the way of mathe- 
matics anywhere in the book which is beyond the 
scope of the average engineer. The book is com- 
plete in itself, but a thorough grounding in the 
theory of bending and structures is necessary to 
follow it properly. 

The treatment throughout is very thorough, and 
it is doubtful whether any work on the same subject 
likely to displace it will appear for a long time. It 
will probably become classic, especially in connec- 
tion with reinforced-concrete design. The first 
edition had gone out of print and the editors are 
to be congratulated for having this new edition 
published. It is a work of great value and a fitting 
monument to the memory of the author of the first 
edition. 


THE TWIN-SCREW MOTOR YACHT 
‘* TRENORA.” 


THE financial position for some few years now has 
been such that very few yachts, except of quite small 
dimensions, have been built for private owners. The 
completion, therefore, of the twin-screw motor yacht 
Trenora, which has been built by Messrs. John I. 
Thornycroft and Company, Limited, at their South- 
ampton shipyard, for Mr. E. Gerald Stanley, M.S., of 
Paris, is a notable event in the British shipbuilding 
industry. Its construction, moreover, has been a 
useful contribution to the relief of unemployment in 
the Southampton district. 

The Trenora, a photograph of which is reproduced 
in Fig. 1, Plate VIII, was designed by the builders 
under the general supervision of the owner, who was 
primarily responsible for the arrangement of the 
accommodation. She has been built under the super- 
vision and special survey of Lloyd’s Register, and is 
classed 100 A.1 in their Yacht Register. Special 
attention has been paid to questions of seaworthiness, 
freedom from vibration, and the prevention of corrosion 
in the steel hull. The precautions taken by the builders 
include additional bulkheads, scantlings in many cases 
in excess of Lloyd’s requirements, and an unusually 
large amount of galvanising. Thus, deck casings, side- 
houses, aft bulwarks, weather-deck beams and tieplates, 
&e., are all galvanised. Moreover, all steelwork, 
whether galvanised or not, was put through a pickling 
process on receipt at the yard. 

The principal dimensions of the Trenora are : Length, 
overall, 210 ft.; length between perpendiculars, 
199 ft. 3 in.; moulded breadth, 30 ft. 3 in.; and 
moulded depth, 15 ft. 9 in. ; she is of 821 tons Thames 
measurement. The view of the vessel given in Fig. ] 
shows the continuation of the forecastle deck line, 
the careful stepping up of the masses of the super- 
structure, and the low funnel, all of which tend to 
reduce the apparent height. The sides of the hull, 
it will be noticed, are flush plated. The form is such 
as to give a wide range of increasing stability, combined 
with easy motion in a seaway, and rolling is checked 
by fitting deep bilge keels and by the complete bossing 
out of the propeller shafts. The sharply curved bow 
profile, well shown in Fig. 1, is of similar form to that 
adopted by Messrs. Thornycroft many years ago for 
their small steam yachts. The top of the stem, how- 
ever, 18 rather more rounded and the stem itself is a 
two-piece steel casting. The stern is of the modified 
cruiser type, with a slight Vee. The long plating-in 
of the ship’s side between the upper and bridge decks, 
clearly shown in Fig. 1, was one of the owner's require- 
ments, which has lent itself to the provision of unusually 
spacious accommodation and a very roomy boat deck. 
The latter, it will be seen, has been extended to the 
break of the poop deck and provides a large sheltered 
sitting-out place for use in wet weather. 

Plans of the upper and lower decks are given in 
Figs. 2 and 3, respectively, on the Plate, The prin- 
cipal features of the accommodation are a spacious 
drawing-room, extending the full width of the ship 
and opening out on to the aft deck, a large dining-room 
just forward of it, designed in early Tudor style, a wide 
enclosed promenade on the starboard side, as shown 
in Fig. 2, and the owner’s suite and smoking room, 
located on the bridge deck. Views of the interior of 
the dining saloon and of a corner of the drawing room 
are given in Figs. 9 and 10, respectively, on page 196. 
One of the blocks of cabins for the accommodation of 
guests is placed aft on the lower deck, as shown in 
Fig. 3, and comprises two double-bedded and two 
single-bedded rooms, with three bathrooms. The 
principal accommodation for guests is, however, on 
the upper deck forward of the machinery, and com- 
prises two single and one double staterooms with two 
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bathrooms. Adjoining them are the owner's study, 
a view of which is given in Fig. 11, page 196, a deck 
lavatory, and the staircase to the bridge deck. On the 
port side of the main deck there is a watertight door 


for the entry of the crew, stores, &c., and from this | 


there are passages to the machinery space and stairs 
to the bridge deck. There are also stairs and a passage 
leading down past the refrigerated stores and stewards’ 


quarters on the lower deck. From these a stairway 
gives access to the officers’ cabins, mess room, crew’s | 


galley, &c. Immediately below these spaces there is 
a large crew space for 12 men, indicated in Fig. 3. 

The public rooms have all been carried out by the 
builders to the design of the owner's architect, Mr. 
Wingate, of Messrs. Kirn and Wingate, Paris. In 
general there is no built-in furniture. The enclosed 
promenade, mentioned above, is 53ft. long by 7 ft. 6 in. 
wide, but, in addition, there is a cross passage at the 
after end, as shown in Fig. 2, giving a view from the 
port side of the vessel. This gives a total promenade 
length of 80 ft., which is an unusual feature for a 
yacht 

The general arrangement of the machinery is clearly 
shown in Figs. 4 to 7, Plate VIII. The propelling 
machinery consists of two sets of airless-injection 
engines, of the Polar-Atlas two-stroke type, driving 
twin screws. Each engine has six cylinders of 340 mm. 
(13} in.) diameter, with a piston stroke of 570 mm. 
22) in.), and is rated to develop 870 brake horse- power 
at 250 r.pm. Scavenge air is supplied by a single- 
cylinder double-acting pump driven by the main 
engine and located at the forward end, as shown in 
Figs. 4 and 5. A two-stage air compressor for starting 
and manceuvring is placed in tandem with the scavenge 
pump. This compressor has a maximum delivery 
pressure of 355 Ib. per square inch, but when the 
receivers are fully charged it runs unloaded, discharging 
into the scavenge air receiver. A separate fuel pump, 
visible in Fig. 12, page 196, supplies each cylinder of 
the main engines, the quantity of fuel being regulated 
from the manceuvring position, which is illustrated in 
Fig. 12. The pumps, it may be noted, are driven 
through a special coupling, which, when reversing, 
makes the delivery of fuel impossible until the engine 
is turning in the desired direction. A governor to 
prevent racing is provided and this operates by opening 
the suction valves of the fuel pumps. Lubricating 
oil is circulated under pressure by a gear-wheel pump, 
through filters and coolers. It is used for piston 
cooling, as well as for lubricating the pring ipal bearings. 
The cooling water and bilge pumps are of the plunger 
type, driven by eccentrics from the main crankshaft. 
A Michell thrust block, built integrally with the engine 
and located between the engine and flywheel, is fitted 
to take the propeller thrust. The exhausts from the 
main engines, and also from the auxiliary engines, are 
led to the funnel through double silencers, which ensure 
practically silent running. 

The auxiliary machinery in the engine room includes 


a Diesel-driven air compressor, shown in Fig. 5, 


Plate VIII, provided to replenish the starting air | 


bottles, if these should become exhausted. It has a 
capacity of 25 cub. ft. of free air per minute at 350 Ib. 
per square inch discharge pressure, when running at 
900 r.p.m. The compressor was supplied by Messrs. 
teavell and the engine by the National Gas Engine 
Company ; 
two 75-kW generators driven by airless-injection 
engines running at 500 r p-m. and supplying direct 
current at 110 volts. Both engines and generators 
were constructed by Messrs. W. H. Allen, Sons and 
Company, Limited, of Bedford. 
which is illustrated in Fig. 8, annexed, has five 
cylinders of 200 mm. (7] in.) bore, with a piston 
stroke of 275 mm. (10% in.), and operates on the four- 
stroke cycle. With these sets it was essential that 
vibration and noise should be reduced to a minimum, 
and to meet the former requirement, vibration absorbers 
designed by Messrs. Christie and Grey have been fitted, 
as shown in Fig. 8. To reduce the weight to the 
minimum, the engines were constructed of fabricated 
steel, and by this means the weight of each generating 
set complete has been kept down to 6} tons. The fuel 
consumption is given as 0-39 Ib. per brake horse- power 
hour at full load, 0-40 Ib. at } load, and 0-43 Ib. at 
} load ; the figure given for oil consumption is 0-007 Ib. 
per brake horse-power hour at full load. The engine 
and generator are supported on a substantial steel 
frame of welded construction, which also contains the 
tank for the lubricating oil. The upper part of the 
base has a continuous cross-section uninterrupted by 
protruding parts such as flywheel and generator, and 
the lower part of the base is constructed to accommo- 
date the casing containing the springs, &c., for the 
vibration absorbers. Four boxes, each containing 
two springs, and four other boxes, each containing 
one spring, are located between the top of the tank and 
the engine baseplate. The tension of the springs can 
be adjusted by means of six vertical controls, consisting 
of screwed rods attached by shackles to the tank top 
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The electric generating plant consists of 


Each engine, one of 
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at the lower end. The nuts on the top of the control 
rods rest on a thick pedding of felt, and the rods 
control the amount of movement given to the elastically- 
suspended mass of the engine, generator, and baseplate. 
The horizontal movement is checked by two pairs 
of felt pads with adjustable compression, each pair 
controlling the lateral and longitudinal movements. 
The arrangements thus provided give full facilities for 
adjusting the movement of the sets ; the more movement 
allowed to the plant, it must be remembered, the less 
| are the forces transmitted to the foundations, and thus 
|to the vessel. An Edison storage battery of 450 
|ampere-hours capacity, is provided for use when the 
generators are not running. 

The pumps include a general-service pump capable 
of delivering 40 tons per hour against a head of 50 ft., 
a sanitary pump of 15 tons per hour capacity against 
the same head, a stand-by pump for lubricating oil, 
a fuel-oil transfer pump, and a hand fuel-oil transfer 
pump for emergency use. Oil fuel is carried in tanks 
at the forward and after ends of the engine room, and 
in double-bottom tanks with a combined capacity of 
about 116 tons; two service tanks are located in the 
engine-room casing. Lubricating oil is carried in two 
service tanks in the double bottom, and the main 
engines can draw from either of these tanks. 

The wheelhouse and captain’s cabin are arranged in 
a teak house on the navigating bridge. The wheel- 
house has side extensions giving a clear view aft 
without the necessity for going outside the house, 
this design having now become the builders’ standard 
practice for large yachts. The navigation instruments 
include steering and standard compasses of the dead- 
beat type supplied by Messrs. Henry Hughes and Son, 
Limited, London, and there is a voice pipe connecting 
these two compasses to facilitate adjustment. There 
is also a Barr and Stroud rangefinder, and a Fathometer. 
The latter, which was supplied by the Submarine Signal 
Company, gives a continuous visual reading of the 
depth of water under the ship. A wireless cabin, 
fitted with a }-kW Marconi transmitter, is located on 
the boat deck. The boat equipment consists of a 
25-ft. owner's launch, a 20-ft. crew’s launch, and a 
15-ft. dinghy. The owner’s launch is fitted with a 
35/55 h.p. petrol engine, and the crew’s launch with 
a 10/17 h.p. petrol engine, both manufactured at 
Messrs. Thornycroft’s Reading works. Messrs. Thos. 
Reid and Sons, Limited, Paisley, have supplied two 
double-headed boat hoists on the bridge deck, and 
these should ensure smart handling of the boats. 
Messrs. Reid also supplied the windlass and aft warping 
capstan, which are both electrically operated. The 








electro-hydraulic steering gear was manufactured by | 
Messrs. Brown Brothers, Edinburgh, and controls a/| Hall, Limited, of Dartford, and consists of a large 
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large balanced rudder. The steering gear is controlled 
by telemotor gear on the navigating bridge, and also 
by a mechanical standard fitted on the deck aft. An 
independent wheel for hand control only, is also located 
on the deck over the steering compartment. 

The ventilation of the vessel has received special 
attention, and, in addition to the natural fresh air supply, 
all the accommodation below the bridge deck is ven- 
tilated by a mechanical system supplied by Messrs. 
Thermotank, Limited. The heating and hot-water 
supply systems are entirely independent of each other. 
The heating installation is on the low-pressure system 
with accelerated circulation, and the hot-water supply 
is on the indirect storage-cylinder system, with gravity 
primary circulation and accelerated secondary circu- 
lation. Each boiler is fitted with a “ Brit Matic” 
automatic oil burner with electric control for the oil 
pressure. None of the radiators is directly visible. 
Where possible they have been recessed into lagged 
casings behind panelling, so that only the basket-pattern 
grille can be seen, but where they have to stand away 
from the walls they are encased in wood with metal 
grilles. 

The cold fresh-water and the salt sanitary supplies 
are pressure systems operated by automatically-con- 
trolled Delco pumps. In view of the large cruising 
radius, which is 7,000 miles at 12} knots, the fresh- 
water capacity had to be arranged on a liberal scale. 
The total capacity is about 65 tons, and to avoid waste 
all wash-basin taps are of the non-concussive, spring 
type. For dealing with the waste from the baths, 
hand basins, and w.cs., a low-pressure air-ejection 
system, supplied by the Bentley Engineering Company, 
York, was adopted. Two sets of duplex ejectors are 
fitted, one in the fore-hold and one aft. The ejectors 
are magnetically controlled and are entirely automatic. 
We understand that they have proved to be practically 
silent inaction. An important advantage of this system 
is that the waste water is at once discharged into the 
sea and not retained until the tank is full. The tanks, 
however, are sufficiently large to enable the ejectors 
to be put out of action for a considerable period, if 
necessary. 

The owner's galley, shown on the plan, Fig. 2, Plate 
VIII, is located on the port-side of the engine casing, 
and contains a large cooking range and hot press, both 
electrically heated. The owner’s pantry is conveniently 
arranged, adjoining the galley and dining room. A 
separate galley and a small pantry are provided in the 
forecastle for the use of the officers and crew, and, as 
this galley will be in use when the vessel is laid up, it 
is fitted with an anthracite range. The refrigerating 
plant was designed and supplied by Messrs. J. and E. 
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CONSTRUCTED BY MESSRS. BOSTOCK AND BRAMLEY, LIMITED, ENGINEERS, 
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Hallmark automatically controlled machine working 
on the direct-expansion system. Galvanised grids are 
supplied for three chambers consisting of a meat room, 
vegetable room and dairy; there is also an ice tank 
with a capacity of 80 lb. of ice a day. Independent 
automatic control is fitted for each chamber, the total 
capacity of which is about 580 cub. ft. The insulation, 
which was supplied and fitted by Messrs. Newalls 
insulating Company, Limited, consists of compressed 
cork slabs finished with a special cement composition. 

Particular attention has been given in the design 
of the vessel to the question of fire protection, and all 
cabin partitions in the owner’s and guests’ accommoda- 
tion are of * Sundeala,” specially treated to render it 
fire-resisting. All internal woodwork in the accom- 
modation has also been coated with fireproof paint. 
Foamite fire extinguishers have been fitted in the 
engine room, galley, pantries, vestibules and passages, 
and the Essex type fire extinguisher has been installed 
over the heating and hot-water boilers in the engine 
room. 

The trials of the Trenora were carried out in Stokes 
Bay on July 10, under unfavourable weather conditions. 
The contract provided for a four hours’ trial at full 
speed with 75 per cent. of the full load of water and oil 
on board, together with all equipment. Under these 
conditions the speed was to be not less than 15} knots. 
As the mean of four runs on the measured mile, a speed 
of 15-86 knots was actually obtained, with the engines 
running at normal full load, and the vessel proved to be 
remarkably free from vibration. At full speed the 
maximum vibration detected by a vibrometer in any 
part of the ship was only 0-6 mm., and at a cruising 
speed of 12 knots, no vibration could be detected at all. 
The main engines, we understand, worked very 
smoothly, and stopping and starting was entirely satis- 
factory both ahead and astern; 12 starts were made 
consecutively from one of the two air-storage bottles. 
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The turning circle was about three lengths at full speed, 
and the general manceuvring of the vessel and the 
engines was completely satisfactory to all concerned. 


SELF-CONTAINED MOTOR AND 
GEAR UNIT. 

As is weil known, ordinary single-reduction gearing 
does not allow the driving and driven shafts to be 
arranged in the same line. This drawback can, how- 
ever, be overcome by using concentric gearing, which 
has the further advantage of eliminating the small 
pinions and large wheels which are unavoidable on all 
but small-gear ratios. Further, with the latter type 
of gearing the power transmitted is evenly distributed 
round the circumference of both the driving and driven 
parts, thus neutralising the loads on the journals; 
the face width of the gears can be reduced and much 
finer pitches employed, thus lessening the amount of 
sliding between the teeth and gears. This type of gearing 
has been manufactured for a number of years by Messrs. 
Bostock and Bramley, Odontic Works, Stalybridge, in 
sizes ranging from 0-5 h.p. to 350 h.p., at speeds from 
0-01 to 10,000 r.p.m. Recently, however, the equip- 
ment has been modified by adding an electric motor, 
thus producing a self-contained unit of great compact- 
ness and high efficiency. 

Fig. 2 shows the appearance of one of these 
units, the construction of which will be clear 
from the section reproduced in Fig. 1. As will be 
seen, the right-hand portion consists of a squirrel- 
cage motor of appropriate output, the housing being 
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jextended to enclose the concentric gearing. This 
gearing is connected to the motor by a detachable claw 
coupling, as shown in Fig. 3. The sun pinion is solid 
with the driven portion of this coupling, while upon 
|the driven shaft is a carrier having mounted upon 
|it two diametrically opposed planet pinions. These 
| pinions engage the sun pinion and the fixed annular 
}gear which is also visible in Fig. 3. All the gears 
| and shafts are made from special high-tensile steel and 
are mounted in ball or roller bearings. As has already 
been mentioned, the loads on the driving and driven 
| shaft bearings are neutralised owing to the concen- 
|tric disposition of the gearing. The ball bearings 
}on the driving shaft are therefore merely used for 
| location purposes, while those on the driven shaft are 
| designed to carry the external loads. Oil for lubri- 
cation is drawn from reservoirs in the base of the unit, 
|and cooling is effected by fans attached to the motor 
| shaft, which circulate air over both the gearing and 
| the windings. The casings are of cast iron, the opening 
| being fitted with drip-proof protectors, and the motor 
| and gearing can be withdrawn independently. 

The self-contained unit described is made in outputs 
|from $ h.p. to 75 h.p., at speeds from 175 r.p.m. to 
| 10 r.p.m., and can be equipped with squirrel cage, 
| high-torque or slip-ring motors. The sizes with outputs 
| between 1 and 25 h.p. can also be arranged for driving 
by direct-current motors. Further, they can be 
arranged to work with vertical shafts, as shown in 
Fig. 4, for use in connection with machine tools or 
| mixing machines. 


THE INTERNATIONAL ROAD 
CONGRESS, 1934. 


Amon the large international organisations intended 
to bring together engineers, and to co-ordinate ex- 
perience in various countries is the Permanent Inter- 
national Association of Road Congresses, whose 
last conference was held in Washington in 1930, while 
the next is to be held in 1934. The intervals between 
these functions are sufficient to admit of considerable 
experience being gained with new methods of road 
making that have been adopted. By invitation of the 
German Government, the seventh Congress will be held 
in Munich in September of next year. The procedure 
is for each country participating to prepare reports on 
the various questions to be discussed, and to submit 
them for general consideration with the others. The 
British Organising Committee has for its Hon. President, 
the Hon. Oliver Stanley, Minister of Transport, with 
Sir Henry Maybury as President, and Mr. W. Rees 
Jeffreys as Chairman. The arrangements for the 
actual organisation of the British participation in the 
Congress are in the hands of Messrs. E. B. Hart and 
Wallace E. Riche, as Joint Hon. Secretaries, the 
address of their office being 7, Whitehall-gardens, Lon- 
don, 8.W.1. The committee have arranged for the 
collaboration of representative county and borough 
engineers in the preparation of reports on the con- 
structional subjects and for their association with 
Ministry of Transport officials and other authorities 
on the questions of traffic control and administration. 

The first question relates to progress in the use of 
cement for the construction of carriageways, since the 
previous Congress at Washington. The reporters on 
this subject will be Messrs. H. E. Lunn, of Lewes, J. E. 
Swindlehurst, of Hampstead, and George H. Whitaker, 
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of Cardiff. Then will follow a consideration of the 
development, in the same interval, of the use of tar, 
both for construction and maintenance. In dealing 
with this subject, special attention is to be devoted to 
the methods and mechanical appliances employed to 
effect economies in the use of binders and also for the 
prevention of slippery surfaces. The surveyors 
entrusted with the preparation of the British report on 
this subject are Messrs. H. T. Chapman of Kent, A. T. 
Gooseman of Leicester, and F. W. Smart of Bedford. 
Similar matter relating to bitumen is to be discussed, 
the British case being entrusted to Messrs. D. Edwards 
of Brighton, A. C. Hughes of Winchester, and E. J. 
Stead of Weston-super-Mare. Emulsions are also to 
receive similar attention, the reporters being Messrs. 
G. 8. Barry of Ayr, 8. G. Stanton of Southampton, and 
J. P. Wakeford of Stockton-on-Tees. The means 
available for the construction of roads, and their 
maintenance under the most economical conditions, 
whether in congested or country districts is a vital 
question under the present conditions. It is to receive 
treatment from the standpoint of the methods adopted, 
and the influences that determine the choice of a 
particular system, as affected by the characteristics of 
the soil and the climate. The British reporters are 
Messrs. Osmond Cattlin of Lambeth, E. H. Collcut of 
Truro, and Thomas Somers of Glasgow. 

In the second section, the subjects relate particularly 
to administrative questions. For instance, the first 
matter relates to safety of traffic in towns, the open 
country and at level crossings. It has been referred 
to Messrs. H. A. Aldington and C. A. Birtchell, of the 
Ministry of Transport, and Mr. F. G. Bristow, who is 
chairman of the National Public Safety Committee of 
the Safety First Association, and general secretary of 
the Commercial Motor Users Association. The next 
matter for discussion will be the relationship between 
vehicular traffic and road surfaces from the stand- 
point of economy, and will cover such factors as 
technical, legislative, and administrative measures 
designed to reduce the troubles to a minimum of such 
factors as vibration, noise, &c. This subject, so 
important at the present time, is to be reported on by 
Messrs. H. H. Humphries of Birmingham, and A. J. 
Lyddon of the Northern Division of the Ministry of 
Transport, whose office is in Britannia House, Leeds. 
The final matter on the agenda will be the regulations 
in force relating to the permissible weight of vehicles, 
their width, height, and load, and length in relation 
to load. Discussion is expected on the advantages 
that accrue from such regulations and whether it is 
desirable to aim at international co-operation in the 
matter. In this case the formulation of a report 
is in the hands of Messrs. G. E. Ashforth, County 
Surveyor of Cheshire; C. L. Howard Humphreys, as a 
consulting engineer; and E. 8. Perrin, of the Ministry 
of Transport. 


STRUCTURAL STEELWORK. 


Tue Institution of Structural Engineers has recently 
issued a Report on NSteelwork for Buildings (Part I. 
Loads and Stresses; price 1s.), which is a revision of 
their first report issued in June, 1927. It has been 
drawn up by the Institution's Scientific Committees. 

It had long been felt that some revision was necessary 
in the code for practice for structural steelwork, and 
this found expression in the year 1931 with the publica- 
tion of the First Report of the Steel Structure Research 
Committee of the Department of Scientific and Indus- 
trial Research. In February, 1932, a new code of 
practice for the use of structural steel and other 
materials was issued by the London County Council 
in accordance with the London Building Act of 1930. 

The Institution's report of 1927 must be considered 
to be to some extent of a pioneer character ; it has, 
nevertheless, answered its purpose very well in the 
intervening years. The time had, however, undoubtedly 
come for a further advance to be made. The result is 
the report now under consideration. 

In this, the imposed floor loads have been divided 
into nine classes instead of seven, and there is con- 
siderable difference in detail; for instance, the load for 
bedrooms in hotels is now put at 30 lb. per square foot 
instead of 60 lb. This may be compared with the L.C.C. 
requirements of 40 lb. per square foot in their code of 
practice for 1932. Corridors are now placed in the same 
category as landings and staircases ; that is to say, in 
the original report, the loading to be provided for land- 
ings, corridors and staircases was to be the same as 
for the floor they were to serve, except that this need 
not exceed 100 lb. per square foot for staircases and 
landings. In the present report a uniform loading of 
100 Ib. per square foot is set down for 
lobbies, corridors and passages leading to rooms for 
public assembly,” &c. Both reports stipulate that 
every step or landing shall be capable of sustaining a 
point load of 300 Ib. placed in any position. 
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pressure on a projected vertical surface of 15 lb. per 
square foot up to a level of 30 ft. above ground, 20 Ib. 
per square foot above 30 ft., and 30 lb. for towers, 
turrets and similar structures projecting above the roof. 
The present report recommends that on vertical exposed 
surfaces normal to the direction of the wind, the wind 
force on any area shall be calculated with regard to the 
distance above ground as follows:—A normal wind 
force of 5 lb. per square foot shall be assumed to act at 
ground level, increasing uniformly at the rate of 1 lb. 
per square foot for each 10 ft. of increase of height up to 
a maximum of 15 lb. per square foot at a height of 
100 ft. For all heights above 100 ft. a constant value of 
15 lb. shall be taken. Thus at 30 ft. above ground the 
wind pressure would be calculated as 8 lb. per square 
foot, and the mean pressure for the first 30 ft. in height 





8 
would be 64 lb. per square foot. In calculat- 


” 
ing the roof pressure, if the mean of the intensities of 
the normal wind force on a vertical surface at the 
height of the eaves and ridge is taken as F, then the 
pressure normal to the inclined surface (N) becomes 
C x F, in which C =a coefficient depending upon 
@, the angle of inclination of surface to the horizontal. 
A table giving values for C for every 5 deg. change in 
@ is given, intermediate values being obtained by inter- 
polation. Thus with eaves 70 ft. above ground, the 
normal wind force on vertical surface 12 lb. per 
square inch, and with ridge 90 ft. above ground, 14 Ib. 
per square foot. Mean value will be 13 lb. per square 
foot. Assuming a roof with an angle of inclination of 
45 deg. to the horizontal, the corresponding value of C 
taken from the table will be 0-9, so that the wind force 
normal to the surface of the roof is 13 x 0-9. 

A wind force tangential to the surface is assumed 
to impose a dragging effect, the intensity of which shall 
be taken as 10 per cent. of the calculated normal wind 
force on a vertical surface at the appropriate height 
above ground level, or as | lb. per square foot, whichever 
is the greater. The maximum value will be, of course, 
1-5 lb, per square foot. 

The report goes on to deal with loads on beam, pillars, 
foundations, partitions, minimum loads on beams, 
moving loads, lifts, and quality of steel. Another 
clause deals with the working stresses for structural 
steel, and recommends a working stress in tension for 
beams of 8 tons per square inch. The flexural stress on 
extreme fibres of beams for parts in compression is also 
put at 8 tons per sq. in., provided the beam receives 
efficient lateral support, or where the laterally un- 
supported length (1) does not exceed 90 times the 
radius of gyration (k) of the compression flange, the 
stress being calculated on the gross section. 

This recommendation agrees with the 1927 report 
so far as the tension stress is concerned, but in the case 
of compression in the 1927 report the stress of 8 tons 
per square inch was taken on the net area of section, 
whilst as noted in the present revised report, it is taken 
on the gross area of section. In the 1927 report, 
6-8 tons per square inch only was allowed on the 
gross area. The L.C.C. code of 1932 similarly permits 
a tensile stress of 8 tons per square inch, and a com- 
pressive stress (on gross area) of 8 tons per square inch, 
subject to certain limitations dependent upon ratio of 
| span to width of flange. These stresses may be com- 
pared with a working stress of 9-9 tons per square 
inch, as allowed in Germany for St. 48, which, how- 
ever, has a much higher tensile stress than British 
standard A steel (28 tons to 33 tons), viz., 30-4 tons 
to 36-8 tons per square inch. The report also deals 
with additional stresses permissible for joists embedded 
in concrete. For filler joists, extreme fibre stress may 
be 9 tons per square inch, increased to a maximum of 
12 tons per square inch, where the top of concrete slab 
is 3 in. above the top of the joist. 

It is not necessary to go into the various other 
clauses in detail; the summary already given is 
sufficient to show that this report is comprehensive and, 
like its predecessor, has been drawn up on practical 
lines. The admitted value of the former report and 
care given to this revision are sufficient guarantee 
that there need be no hesitation in designing structures 
on the lines now laid down, provided the local authori- 
ties can be satisfied. As stated in the preamble, 
| “ this report is not necessarily in conformity with the 
| London or other Building Acts, Codes of Practice, 
| By-Laws or Regulations,” so that some caution is 
| necessary in its application. 
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| Tue Great WesterN Raritway Roap SErvices.— 
| It was recently announced by the Great Western Railway 
| Company that 330 motor vehicles and trailers were to be 
purchased for the further development of its freight 


road services and for replacements. The vehicles will 
| 


“* staircases, | comprise 214 varying in weight up to 8 tons, 108 trailers 
| varying in weight up to 6 tons, and eight small tractors. 
| All the new vehicles and trailers will be fitted with 
| pneumatic tyres, and, in addition, 235 vehicles at present 
|} in service will be converted from solid-rubber tyres to 
| pneumatic tyres, while a number of steel-tyred horse- 


In the original report, buildings had to be designed | driven vehicles will be fitted with solid-rubber tyres for 
to resist a horizontal wind load equivalent to wind ! use as trailers. 





ROUMANIAN PRODUCTION OF 
MINERALS AND METALS. 

UnpER normal conditions Roumania is mainly an 
agricultural country, because 75 per cent. of her 
national income is derived from the cultivation of the 
land. At the present time, however, the overwhelming 
preponderance of the farming activities has been 
reduced owing to the depreciation in the prices of 
cereals, and the production of industry has increased 
in proportion to it, to such an extent that 40 per cent. 
of the income is now derived from the winning of 
minerals and their utilisation in the production of 
metals, and in the manufacture of articles from them. 
A recently-published report, prepared under the 
auspices of Uniunea Industriilor Metalurgice si Miniere 
din Romania, and with the collaboration of the Ministry 
of Industry and Commerce, by Professor Ioan Arapu 
and Miss N. Georgescu, affords information on the 
situation. It is bilingual, the languages used being 
French and English, and is entitled: 7 he Mineral and 
Metallurgical Production of Roumania, According to 
Statistics Collected in 1932. In the foreword to the 
analysis of the data relating to the separate phases of 
the investigation, it is contended that Roumania has 
shown extraordinary vitality and resistance against 
the prevailing difficult economic conditions, and that 
if the State were to embark upon a big public works 
programme, spending from 10 per cent. to 15 per cent. 
of the State, district and communal incomes on the 
schemes, a great improvement would be effected. 

The coal resources of the country are insufficient to 
meet her needs; the special requirements which have 
to be met from outside sources being metallurgical 
coke and gas coal. These are brought by water from 
Heraclea, or by rail from Silesia. In 1931 the pro- 
duction of coal was 286,530 tons and the conditions 
were such that only 68,050 tons of coal were imported, 
together with 42,760 tons of coke. Brown coals and 
lignites are mined in much greater quantities, namely, 
1,631,250 tons in 1931, but their utilisation is diminish- 
ing owing to the competition of petroleum products. 
As, however, Roumania is threatened with the ex- 
haustion of its oil resources in ten years, unless new 
regions of supply are found, the authorities of the 
country welcome the new agreement imposing restric- 
tions on production. In the last few years the companies 
have been pumping the valuable reserves without 
obtaining monetary profit. Between 1929 and 1931 
the output increased by 39 per cent. to 6,756,000 tons, 
but the value diminished by 67 per cent. Oil-well 
gas is collected with great care at the wells and finds 
a ready sale. The natural-gas resources of Tran- 
sylvania are also utilised, being distributed for lighting, 
heating and motive power, through a pipe system 
extending over hundreds of miles. 

The iron ore deposits of the country have not yet 
been exploited, with the exceptions of those in Banat 
and Transylvania. According to recent geological 
investigations the actual and probable iron-ore reserves 
total 26,000,000 tons, with an average iron content 
varying between 25 per cent. and 50 per cent. Some 
utilisation of the manganese ores is made, but just 
sufficient to cover home requirements, with a small 
margin for exportation. In Roumania there are 
10 blast-furnaces, having a total annual capacity of 
260,000 tons. Ordinarily, however, three of them 
only are in operation, and these can supply as much as 
85 per cent. of the consumption. In consequence of 
the home activities only certain qualities of cast iron 
are imported. The seriousness of the economic position 
is reflected in the statistics of cast-iron production. In 
1931 it was 43,174 tons, a decrease of 37-5 per cent. as 
compared with 1930. The following year it fell to 
8,043 tons, only one furnace being in operation, and that 
for a period of three months only. Open-hearth and 
electric furnaces are utilised for steel-making and they 
have an annual capacity of 250,000 tons. Scrap iron 
is extensively used as a raw material, 113,600 tons being 
utilised in 1931. Roumanian rolling mills had an output 
of 128,300 tons in 1931, a decrease of 25 per cent., as 
compared with the previous year. Good work is being 
done in the treatment of complex gold and silver ores to 
extract as great a percentage of gold asis possible. In 
the new plants recently installed the flotation method 
is employed. In the process of exploiting these ores, 
increased production has resulted of lead and zinc. In 
the case of zinc, the work is not continued as far as 
the winning of the metal, but the concentrates are sold 
to Poland and Germany for the purpose. 


Crry anp Guitps or Lonpon Instirute.—The 
Council of the City and Guilds of London Institute has 
conferred the distinction of Fellow of the Institute 
(F.C.G.I.) upon Messrs. W. C. Clinton, J. M. Donaldson, 
G. A. Hicks, and Sir J. E. Thornycroft. The fellowship 
is conferred by the Council upon those who, having 


obtained the ~~ of the Institute and spent at 


least five years in actual practice, produce evidence of 
having done some original and valuable research work, 


or of having otherwise contributed to the advancement 
of the industry in which they are engaged. 
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LABOUR NOTES. 


A RESOLUTION to be submitted at the Trades Union 
Congress in Brighton next month calls upon the 
Government to deal with the unemployment problem 
on broad and comprehensive lines, similar to those 
laid down in the Bill presented to the United States 
Congress by President Roosevelt. Delegates are to be 
invited to express the belief “ that this Bill definitely 
marks the breakdown of the capitalistic system in 
America.” “ Having regard to the fact that unem- 
ployment is an inherent part of all capitalistic systems,” 
the resolution “further urges on this country the 
necessity for at once developing schemes for the 
complete nationalisation of all basic industries,” and 
“instructs the General Council to draft Parliamentary 
Bills which will provide for the withdrawal from the 
labour market of all children under sixteen years of 
age and all adults over sixty-five years of age, and for 
a reduction of working hours in the productive indus- 
tries which will provide for the absorption into industry 
of all workers between the ages of sixteen and sixty- 
five.” 





Several resolutions call for a shorter working week. 
The upholsterers desire steps to be taken to secure a 
forty-hour working week without wage reduction, and 
the abolition of overtime. The woodworkers believe 
increased unemployment is the inevitable result of 
improved machinery and methods of production, and 
request a ballot on the forty-hour week. The operative 
lace-makers express the opinion that curtailment of 
hours of labour is the only method by which the 
unemployment problem can be solved. Holidays with 
pay are the subject of resolutions by the insurance 
workers and the operative lace-makers. 





The anthracite miners in South West Wales who had 
been on strike for about a week, resumed work on 
Monday. In the settlement terms the employers 
re-affirmed their announcement that they had no 
intention of attacking the principle of giving employ- 
ment according to seniority with a view to its abolition, 
and declared that their attitude with regard to the 
payment of the minimum wage at two of the collieries 
was not a declaration of war upon the customs and 
wages of the men. Representatives of the parties are 
to meet forthwith in order to discuss the questions in 
dispute, each side to make a supreme effort to arrive 
at a settlement within fourteen days at the outside. 


At a meeting in Manchester on Saturday, the general 
council of the Weavers’ Amalgamation rejected by a 
large majority, on a card vote, a proposal by the 
Nelson Association, which was designed, it is stated, 
to pave the way for repudiation of the more-looms 
agreement and the larger wages agreement of which 
it is a part. 

The Ministry of Labour Gazette states that among 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage unem- 
ployed was 19-6 at July 24, 1933, as compared with 
19-5 at June 26, 1933, and 22-8 at July 25, 1932. 
For. males alone the percentage at July 24, 1933, was 
22-8, and for females 11-0. At June 26, 1933, the 
corresponding percentages were 22-8 and 10-9. 


At July 24, 1933, there were 1,855,214 persons on 
the registers of employment exchanges in Great 
Britain who were out of a situation. This was 29,108 
less than a month before, and 140,239 less than a year 
before. The total included 1,557,236 men, 44,744 boys, 
219,679 women, and 33,555 girls. It was made up of 
526,479 insured persons with claims for insurance 
benefit, 1,011,378 applicants for transitional payments, 
197,419 other insured persons not in receipt of benefit 
or transitional payments, and 119,938 uninsured 
persons. There were registered as unemployed in 
Great Britain, 372,967 men, 10,024 boys, 113,283 
women, and 5,428 girls, who were on short time or 
otherwise suspended from work on the understanding 
that they were shortly to return to their former 
employment, including 26,000 who were not at work 
solely on account of local holidays. The total of 
501,702 was 37,990 more than a month before, but 
219,850 less than a year before. It included 428,441 
insured persons with claims for insurance benefit, 
34,657 applicants for transitional payments, and 38,604 
persons not in receipt of benefit or transitional pay- 
ments. 





Of persons who normally seck a livelihood by means 
of jobs of short duration there were on the registers in 
Great Britain 83,513 men, 91 boys, 1,647 women and 
8 girls; these are largely employed in dock and 
harbour service. The total of 85,259 was 4,815 less 
than a month before, and 9,518 less than a year before. 
It included 55,566 insured persons with claims for 





insurance benefit, 28,864 applicants for transitional 
payments, and 829 persons not in receipt of benefit 
or transitional payments. 





In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in July resulted in an increase of 1,3701. in the weekly 
full-time wages of 88,700 workpeople, and in a decrease 
of 5651. in those of 6,250 workpeople. The great 
majority of the workpeople whose wages were changed 
consisted of textile bleaching, dyeing, finishing, &c., 
operatives in Yorkshire, Lancashire, and Scotland, 
whose wages were slightly increased under cost-of- 
living sliding-scale arrangements. 





The number of trade disputes involving stoppages of 
work reported to the Department as beginning in July 
was 23. In addition, 13 disputes which began before 
July were still in progress at the beginning of the month. 
The number of workpeople involved in all disputes in 
July (including workpeople thrown out of work at the 
establishments where the disputes occurred, though not 
themselves parties to the disputes) was about 10,400, 
and the aggregate duration of all disputes in July was 
about 67,000 working days. 





At the end of July, 24,535 members of the Boiler- 
makers and Iron and Steel Shipbuilders’ Society were 
“* signing the books,” as compared with 25,136 at the 
endofJune. During the month the number of members 
in receipt of superannuation benefit decreased from 
2,368 to 2,342, and the number in receipt of sick 
benefit from 1,025 to 951. In June, which had to 
bear five weeks’ outlays, the expenses were 
3,8481. 12s. 4d.; in July they were 3,036/. 12s. 3d. 
There was a net decrease in the membership of 130. 





Writing in the August issue of the Repert of the 
Boilermakers’ and Iron and Steel Shipbuilders’ Society, 
the assistant general secretary of the organisation 
says :— As a Society, both at the Head Office and 
through our District Delegates and branches, we are 
making every possible preparation for anything in the 
way of gradual or sudden developments of electric 
welding. A schedule of all available members who are 
qualified to take up this class of work is compiled and 
kept up to date at the Head Office. This list contains 
the names, qualifications, experiences and other 
particulars of several hundreds of our members who are 
waiting for employment on ship construction, or any 
other kind of electric welding which may become avail- 
able. Therefore, the proposal of the employers to 
create a new class of workers, to be known as ship 
welders, is regarded by the Society as totally un- 
necessary and is being strenuously opposed. The 
official attitude of the Society is that, in conformity 
with all past practice, the work formerly done by our 
members must remain in their hands, no matter what 
the form of application or the machine used may be. 
This position will be maintained throughout all negotia- 
tions with employers and our fellow trade-unionists. 
Regarding the future of electric welding on ship con- 
struction-——whilst it is apparent that the slow rate 
of progress of the past twenty years will be accelerated, 
there are several very real difficulties of both technical 
and practical application which must be surmounted 
before we can even visualise the all-electric-welded 
ocean-going steamer, with full propelling and aux- 
iliary machinery. Your Executive Council and 
district officials are watching with attention and some 
anxiety all developments both of a constructional and 
negotiable character.” _ 

Mr. Findlay, the general secretary of the United 
Patternmakers’ Association, states that, in July, the 
number of unemployed members increased by 90. 
During the previous six months there had been, he 
adds, a steady rise in the numbers finding work—no 
less than 964 since December, 1932. “If previous 
years,” Mr. Findlay says, “ are any criterion, we would 
seem to have the best of the year behind us.” The 
total membership is returned as 10,303; the number 
of unemployed members is given as 2,138, and the 
number on transitional benefit as 821. 





“J. R.,” who contributes the editorial notes to the 
official organ of the Electrical Trades Union, states 
that at the annual meeting of the British Section of 
the International Metalworkers’ Federation, it was 
pointed out that the non-affiliation of the German 
metal workers as the largest single affiliated body— 
they represented one-third of the membership—would 
mean a financial crisis. An appeal was made for 
further consideration of the quota of the British 
Section and the method of computing it. This is to 
be done by a special committee. ‘‘ Undoubtedly,” it 





is added, “ the international movement has received 
a distinct set-back by the forcible absence of the 
German workers.” 





In the course of a reference to the Electricity (Supply) 
Act, 1933—a measure designed to remove the anomalies 
of the 1919 and 1922 Electricity (Supply) Acts in so 
far as they relate to compensation for redundancy— 
“J. R.” says: “It is hoped it will have a beneficial 
effect for those members who may be superseded, or 
have their employment worsened as a result of the 
closing down of generating stations and other changes 
effected by the Electricity Board. The next endeavour 
will be to try and get compensation for those who have 
already been deprived of compensation due to the 
imperfections of the preceding Acts; but it is to be 
feared that any payments may have to be of a volun- 
tary character, as the new Act is not retrospective.” 





According to the Frankfurter Zeitung, negotiations 
recently took place between representatives of the 
coal owners of Rhenish Westphalia and the Labour 
Trustee for the mines of the Ruhr with a view to 
engaging new workers by reducing the number of 
shifts worked by those still in employment. So far 
as is possible, each miner must now work an average 
of not more than approximately 20 shifts a month. 
The application of these new regulations will, it is 
stated, require sacrifices, both from ‘the employers, 
who will be obliged to transform their equipment in 
order to accommodate the increased number of workers ; 
and from the workers, whose wages will be reduced 
in proportion to the increase in the number of shifts 
not worked. 





A communication received by the International 
Labour Office at Geneva states that at a meeting in 
Stockholm of the executive and other committees of 
the International Council of Women, which has 
affiliated associations in 42 countries, several important 
resolutions were passed. One requested the Governing 
Body of the International Labour Organisation to 
place on the agenda of the International Labour 
Conference the revision of the Washington Convention 
concerning employment of women during the night, 
with a view to permitting the employment at night 
of women engaged in posts of supervision or manage- 
ment and of such other women as are not ordinarily 
engaged in manual work. A second resolution affirmed 
the principle that a woman, whether married ot 
unmarried, should have the same right as a man to 
keep or obtain paid work, and committed the Council 
to the promotion of equal conditions of work between 
men and women. 





A third resolution, dealing with the subject of unem- 
ployment and limitation of the work of married women, 
reminded the National Councils of a resolution adopted 
by the International Council at Washington in 1925, 
concerning the employment of married women, drew 
attention to the danger which the present great volume 
of unemployment meant to women’s work, and urged 
the National Councils to do all in their power to 
suppress any tendency towards limiting the work of 
married women. 





An Act to which the Maharaja of Indore has given 
his assent, makes strikes and lockouts in public utility 
services, without at least 14 days’ previous notice, 
punishable with imprisonment or fine. Further special 
provisions declare strikes and lockouts illegal if they 
have any object other than the furtherance of a trade 
dispute within the trade or industry in which the 
strikers are engaged, and are designed or calculated 
to inflict severe general and prolonged hardship upon 
the community and thereby to compel the Government 
to take or abstain from taking any particular course of 
action. Inthe same manner, picketing of any kind, and 
public meetings convened in order to call into question 
orders of the Government, passed on receipt of the 
report of a conciliation officer or arbitration board, are 
declared illegal. Illegal actions of these kinds are 
punishable with imprisonment or fine. 





Messrs. Pilkington Brothers, Limited, glass manu- 
facturers, have reduced the working week of their 
1,200 employees at’ Doncaster from 48 hours to 42. 
According to Mr. Slocombe, the general manager, wages 
will not be reduced. If, he added, a substantial 
measure of agreement can be reached with the unions, 
the firm may be disposed to shorten to 42 per week 
the hours worked by their 3,000 hands at St. Helens. 
Another Doncaster firm, British Ropes, Limited, have, 
after an experiment, decided to reduce the working 
week of 200 employees in their largest department 
from 47 hours to 30 hours, with an additional six hours 
every fourth week. It is hoped that by revising wage 
rates, the majority of the workers will earn as much as, 
and in some cases more than, was the case for the 
longer week. 
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AIR DRIVE FOR BOATS FOR 
SHALLOW WATER. 


Tue propulsion of boats in shallow waters presents 
difficulties on the solution of which a great deal of 
ingenuity has at one time and another been brought 
to bear. 
advocated, and high speeds have been attained with 
air screws. Immersed or partially-immersed propellers 
have the disadvantage, in shallow waters, that they are 
liable to damage due to striking the irregular bottom 
of sunken or floating objects, while fouling by weeds 
or sudd gives rise to frequent delay in the tropics and 
elsewhere, where the high temperature and sluggis!. 
of the water is conducive to vegetable 





movement 
growth. 


These troubles are, it is true, overcome by the air- | 


screw, which, however, presents other difficulties of its 
own. In order to obtain an effective drive, it is usual 
for these to employ a propeller of large diameter. This 
involves mounting the propeller shaft on a structure 
extending to a considerable height above the hull, with 
the consequent difficulty of arranging for a satisfactory 
drive from the engine, which is naturally placed as low 
in the boat as possible. It further brings within the 
range of dangerous probability, the fouling of the pro- 
peller when the boat is alongside a wharf or another 
craft, with also, of course, danger to crew, &c., when 
the propeller isin action. In confined waters, therefore, 
and also in those enclosed by overhanging trees, air 
screws present innumerable drawbacks. 

\ novel system of propulsion which goes far to 
overcome the foregoing difficulties, is 
Figs. 1 to 3 annexed, which are largely self-explanatory. 
From the drawing, Fig. 3, it will be seen that this, the 
Sohn, system, consists of a relatively small self- 
contained unit, actually so arranged as to be readily 
removable from one boat to another of suitable con- 
struction, the whole power and driving machinery 
being contained within portable framing. This frame 
carries a small engine, driving a large propeller on a 
vertical shaft. The propeller is enclosed in a short 
funnel, above which is a fixed grid set across the boat, 
to correct the direction of the air delivered by the 
screw. Above this grid is arranged a series of curved 
blades which can be adjusted by means of linkage 
and a control lever, and their inclination to the stream 
of air delivered by the screw is in this way controlled. 
It will be obvious that the reaction thus set up will 
tend to move the boat fore or aft, and that an infinite 
range between the two extremes may be obtained to 
cause the boat to travel fast or slow. Immediate 
reversing for stopping or going astern introduces no 
dangerous inertia stresses, since the rotating parts 
continue to revolve in the same Above the 
series of reaction blades is a single or multi-blade 
rudder, set in line with the keel. This also can 
be inclined, as shown in Fig. 1, with the result that 
the craft can be veered to one side or the other. The 
two controls can be combined in a kind of * joy-stick,” 
if desired. 


sense. 


A partially immersed propeller has been | 
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exerts a 


and 
It is capable of dragging astern 
illustrated in| a large knife which is pulled along the bottom to cut 


fitted with a 16 horse-power unit, 


pull of 130 Ib. to 155 Ib. 


| the weeds. Another 28-ft. boat fitted with a 16-h.p. 
lengine, is able to haul a lighter capable of carry- 
ing 24 tons; while the craft shown in Figs. 1 and 2 is 
a 41-ft. dredging barge fitted with a 27-h.p. unit and 
| capable of exerting a pull of from 250 lb. to 280 Ib. 
This engine has two air-cooled cylinders, and runs at 
1,450 r.p.m., and the propeller diameter is 5 ft. 6 in. 





LAUNCHES AND TRIAL TRIPS. 


** RocKFLOWER.”’—Single-screw steam 
service in the northern waters of Iceland, Bear Island 
and the White Sea; triple-expansion engine fitted by 
Messrs. C. D. Holmes and Company, Limited, Hull. 
Launch, August 9. Main dimensions, 150 ft. by 25 ft. 
6 in. by 14 ft. 6in. Built by Messrs. Cochrane and Sons, 
Limited, Ouse Shipbuilding Yard, Selby, for Messrs. 


| Yorkshire Steam Fishing Company, Limited, Hull. 


| The smaller unit has a two-cylinder two-stroke engine | 


running at 3,200 r.p.m. In this case, the four-bladed 
propeller is driven through reduction gearing to give a 
propeller speed of 1,200 r.p.m. The steering control 
is very effective, and a boat can be turned in its own 


| length. 


CONSTRUCTION OF BRIDGE ACROSS THE Sr. 
LAWRENCE.—Progress is being made with the construc- 
tion of the new Caughnawaga Bridge across the River St. 
Lawrence, at a point just west of Montreal. It is antici- 
pated that the bridge will be completed by May, 1935, 
and the estimated cost is 2,559,243 dols. 


Tue Henry Saxon SNELL Prize.—Founded to encour- 
age improvements in the construction or adaptation of 
sanitary appliances, the Henry Saxon Snell prize is 
awarded by the Council of the Royal Sanitary Institute 
at intervals of three years. The funds are provided by 


the Institute. The prize for 1933 will 





It will be noticed that all the machinery is low, 
that none of it projects over the side of the vessel, that 
the screw is completely enclosed and all risk to the 
crew thus eliminated. The idea has been applied to 


various small craft, and is in service in Germany on 
boats engaged in clearing weeds in shallow rivers, 
canals and lakes. 


In one such case, a 15-ft. boat is 





guineas and a Medal of the Institute, and will be awarded 
to the author of the best essay 


Refuse." Essays must not comprise more 
than 5,000 words, and should be illustrated by drawings 
or sketches. They must be delivered on 


the legacy left by the late Mr. H. 8. Snell, a Fellow of | 
consist of 50) 


on “ Suggestions for | 
| Improvements in Apparatus and Appliances for Dealing 
| with House 


or before | 


September 30, addressed to the Secretary of the Institute, | 


90, Buckingham Palace-road, London, 8.W.1, from whom 
further particulars may be obtained. 


pany, 





“ PRABHAVATI.’’—Twin-screw, light-draught passenger 
and cargo steamer for service between Bombay and Goa ; 
triple-expansion engines. Launch, August 17. Main 
dimensions, 199 ft. by 34 ft. by 11 ft. 6 in. Built and 
engined by Messrs. Harland and Wolff, Limited, Govan, 
Glasgow, for Messrs. Bombay Steam Navigation Com- 
Limited. 


“ MaLaira.”—Single-screw passenger motorship for 
the service between Australia and the South Sea Islands ; 
two-cycle, single-acting B. & W. Diesel-type engine, 
constructed by Messrs. J. G. Kincaid and Company, 
Limited, Greenock. Launch, August 21. Main dimen- 
sions, 325 ft. by 47 ft. by 23 ft. 6 in. Built by Messrs. 
Barclay, Curle and Company, Limited, Whiteinch, 
Glasgow, for Messrs. Burns, Philp and Company, Limited, 
Sydney, New South Wales. 

“ Ben Hensnaw.’’—Twin-screw coastwise bulk-oil 
tank motorship, intended mainly for the carriage of 
light oils and motor spirit ; two-cycle, five-cylinder, air- 
less-injection Gardner engines. Launch, August 24. 
Main dimensions, 155 ft. by 25 ft. by 12 ft. Built by 
Messrs. Rowhedge Ironworks Company, Limited, Row- 
hedge, near Colchester, for Messrs. National Benzole 
Company, Limited, London. 


REGISTRATION OF Motor VEHICLES IN GREAT BRITAIN. 
A return issued recently by the Ministry of Transport 
shows that 27,072 new motor vehicles were registered 
in Great Britain during June, as compared with 23,172 
in June, 1932. All classes of vehicles, with the exception 
of motor cycles, showed increases. 


trawler for 





: 
: 
: 





AUG. 25, 1933.] 


ENGINEERING. 


193 








33-KV. OIL-FILLED METAL-CLAD 


CONSTRUCTED BY 


MESSRS. 


FERGUSON, PAILIN, LIMITED, ENGI 


SWITCHGEAR. 


NEERS, MANCHESTER. 
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33-KV. OIL-FILLED METAL-CLAD 
SWITCHGEAR FOR SWANSEA. 


Tue transformers which are to be installed in the 
Central Electricity Board’s sub-station at Tir John 
North, Swansea, will be controlled by a switchboard 
which is now being constructed by Messrs. Ferguson, 
Pailin, Limited, Higher Openshaw, Manchester. This 
board is of the metal-clad, oil-filled type, the rupturing 
capacity of the circuit-breakers being 750,000 kVA. 
and the operating pressure 33 kV. It is equipped with 
conservators and is arranged for remote operation 
from vertical control panels, which are fitted with a 
mimic diagram and semaphore indicators. The *bus 
bars are in duplicate, selection being effected by trans- 
ferring the single breaker from one side of the unit to 
the other, or in the case of the "bus bar coupler, by 
using @ second circuit-breaker. 

A general view of a unit appears in Fig. 1. 
The *bus bars are some distance apart and are, 
in fact, physically and electrically separate throughout 
the switchboard, the only connection being through 
the “bus bar couplers. The circuit-breakers are 
of the round-tank design and are fitted with cross-jet 
explosion pots. 


They are arranged for vertical isolation, | 


this operation being carried out by motor-operated 
screw mechanism, which can also be used for remov- 
ing the tank for contact inspection. The illustration 
also shows the turntable, which enables the circuit- 
breaker to be turned through 180 deg. and facilitates 
its transfer from one set of *bus bars to another, across 
or along the central corridor. 

All the ’bus bars, instrument transformers and connec- 
tion chambers are oil-filled, the oil-filled portion on 
each unit consisting of two separate systems each of | 
which includes one set of three-phase ’bus bars and an 
oil conservator. An illustration of one of these con- 
servators is given in Fig. 2, while the arrangement of | 
the oil system on one unit is shown diagrammatically 
in Fig. 3, where A indicates the conservators and B 
the various *bus-bar chambers. Each conservator is 
connected to a common header C, from which indi- | 
vidual pipes run to each "bus bar or other chamber. | 
Each chamber is fitted with a relief valve D, and is | 
designed so that the air can escape from them either | 
through this valve or through the oil-feed pipes to the 
conservator when filling is taking place. This is| 
effected by filling the chambers from the bottom. 
Valves are also provided so that the oil can be drained 
from any one phase without affecting the oil in the others | 





|from July 3 to Jul 
| &e., will be ready for issue from the office of the Society, 





Fia. 2. 


| or from the system asa whole. In addition, connection 
can be made to an oil-cleaning and drying plant, to 
which the dirty oil is drained off from the “bus bar 
and other chambers and is returned to the conservators 
after cleaning. 

All the oil-filled chambers are made of fabricated 
sheet steel and were hydraulically tested for oil- 
tightness. They were designed for complete separa- 
tion throughout; the joints between them are made 
with specially treated Langite gaskets employing large- 
diameter bolts on close centres. Each ’bus-bar chamber 

| consists of a copper tube which terminates in a junction 
| box. A special flexible metallic diaphragm is incor- 
porated in the latter to take up the expansion due to 
| temperature rise. The ’bus bars are insulated through- 
out their length by Bakelite condenser bushings which 
have an earth layer running the whole length of the 
| outside supporting tube. This layer is connected to 
the earth casing of the *bus-bar chamber. Projections 
on the *bus bar and connection joints are enclosed in 
specially designed metallic electrostatic shields. 

The oil-filled system as a whole has been designed 
to afford easy assembly of the ’bus bars and connec- 
tions, and its division into two sections which correspond 
with the main and reserve ’bus bars and also autophases, 
render it possible for work to be carried out on one 
*bus bar without interfering with the remainder of the 
gear. 

Royat AGricutruraL Socrety or ENGLAND.—It 
is announced that the 93rd annual show of the Royal 
Agricultural Society of England will be held at Ipswich 

7, 1934. Copies of the regulations, 
the address of which is 16, Bedford-square, London, 
W.C.1, after January | next, 


STRENGTHENING BripGes on THE LonpoN, MIDLAND 
AND Scottish RarLway.—With the reconstruction of four 
bridges for which plans are now being prepared, the 
London, Midland and Scottish Railway Company will 
have completed an intensive programme of bridge 
strengthening in various parts of their system, in order 
to enable more extensive use to be made of the heavier 
and more powerful locomotives now in service. Under 
this scheme, which was begun in 1929, some 44 bridges 
have already been rebuilt and the four now in hand 
represent the last items on the Pee, The routes 
to which the scheme has been applied are that between 
| Pye Bridge (on the Trent and esterfield Line) and 
Lode, and that between Clay Cross, south of Chesterfield, 
and Wichnor (between Derby and Birmingham). 
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ENGINEERING TRAINING AND 
EDUCATION. 


The Institution of Heating and Ventilating Engin- 
Examinations for admission as graduates and 
associate members of the Institution of Heating 
and Ventilating Engineers will be held at suitable 
centres in September and December, 1933, and in May 
and December, 1934. Branches of the associate- 
member and graduate section of the Institution are in 
existence in the London, Manchester, Liverpool and 
Birmingham districts, so that members of these grades 
may have the advantage of frequent meetings. Intend- 
ing candidates should apply to the secretary of the 
Institution at 12, Russell-square, London, W.C.1, for 
application forms for membership. The fee for the 
associate membership examination is lJ. ls., and that 
for the graduateship examination 10s. 6d. 

Lectures on Iron and Steel.—A course of twenty-four 
lectures on “Iron and Steel” will be delivered by 
Mr. T. Barton Kelly in the Department of Commercial 
Products of the City of London College, Ropemaker- 
street, Moorfields, London, E.C.2. The lectures will 
be held on Thursdays from 6 to 7 p.m., and the course 
will commence on September 28. The lectures will 
treat mainly with the production and manufacture of 
iron and steel products, but the economics of the steel 
industry and kindred subjects will also be dealt with. 
The fee for the course, for students residing in the 
Administrative County of London, is 25s. 6d. Further 
particulars may be obtained from the head of the 
Department of Commercial Products of the College. 

Royal Sanitary Institute-—The autumn 
training courses for the preparation of candidates for 
examinations in sanitary science, for the positions of 
sanitary inspector and smoke inspector, and for the 


cera. 


session of 


associateship of the Institute, will commence on 
Monday, September 18. Syllabuses containing full 
particulars regarding the lecture courses and the 


examinations may be obtained from the secretary of 


the Institute, 90, Buckingham Palace-road, London, 
S.W.1 
PERSONAL. 

THe Department of Overseas Trade has reappointed 
Messrs. Dorland Advertising, Limited, 14, Regent-street, 
London, W.1, as their advertising agents for next year's 
British Industries Fair, which opens in London and 


Birmingham, on February 19, 1934. The agents for 
the separate advertising of the Birmingham section will 


be, as for the last Fair, Messrs. Amalgamated Publicity 
Services, Limited, 6, Bucknall-street, London, W.C.2 
Mr. Sydney Walton will again direct the news service 


of both the London and the Birmingham sections of the 


Fair, and the news for these sections will be distributed 
by Mr. Robert Williamson, from 10, Adam-street, 
Adelphi, London, W.C.2. 

Messrs. A. C. Wickman, Limtrep, Coventry, inform 


Wagner cold-sawing machine, the Monforts 
machine, and the Forst vertical 
now being built in Coventry for 


us that the 
chucking automatic 
broaching machine are 
the British market 


Tue RemMope.iuine or Cocksavute Srpines, STOKE-oN- 
Trent.—Plans have been prepared by the London, 
Midland and Scottish Railway Company for the remodel- 
ling and extension of Cockshute Sidings, Stoke-on-Trent, 
a scheme which, when completed, will enable the railway 
to deal more expeditiously with goods traffic to and from 
the Stoke district. The alterations will also considerably 
increase the capacity of the sidings. The proposed 
alterations will have the effect of increasing from 394 
to 500 wagons the accommodation on the main fan of 
sidings, while, by the transfer to the yard of the former 
London and North Western Railway Company of the 
repair work in connection with private owners wagons, 
there will be made available two additional sidings 
giving an increase in accommodation of from 32 to 54 
wagons. When the alterations are complete, a portion 
of the work now done at Pratt's Sidings will be trans- 
ferred to Cockshute Sidings. The new scheme will 
enable the whole of the sidings to be controlled from 
one signal box, instead of two as at present. 


Tue Royat AgEROoNAUTICAL Socrety.—Two new 
medals, known as the British Gold Medal for Aero- 
nautics and the British Silver Medal for Aeronautics, 


have been founded by the Royal Aeronautical Society. 
The design of the Gold Medal incorporates a portrait of 
Sir George Cayley and his first model aeroplane of 1804, 
while the design of the Silver Medal incorporates the 
Henson and Stringfellow machines. The expenses of 
establishing these new medals have been very heavy, 
but they have been generously defrayed by Mr. C. R. 
Fairey, President of the Society. The medals will be 
awarded for achievements leading to advancements in 
aeronautical science, and will be confined, as far as 
possible, to subjects of the British Empire. Other 
nationals, however, will not be excluded. The first 
awards of the Silver Medal have been made to Captain 
Cc. F. Uwins, who rose to a height of 43,976 ft. on 
September 16, 1932, and to Squadron-Leader O. R. 
Gayford, D.F.C., R.A.F., and Fit.-Lieut. G. E. Nichol- 
etts, A.F.C., R.A.F., who flew non-stop from Cranwell 
to Walvis Bay, South Africa, a distance of 5,340 miles. 





TENDERS. 


| 


WE have received from the Department of Overseas | 


Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Shovels, Picks and Forks.—The supply of varying 
quantities of firemen’s, coal and other types of shovels, 
ballast forks, platelayers’ and other picks, and handles 
for these tools. The South African Railways and 
Harbours Administration, Johannesburg, October 9. 
(Ref. No. G.Y. 12,885.) 

High-Pressure Steam Jointing.—The supply and delivery 
of high-pressure steam jointing, in sheets measuring 40 in. 
by 40 in., and -in., zy-in., and }-in. thick, required 
during the period January 1, 1934, to June 30, 1935. The 
South African Railways and Harbours Administration, 
Johannesburg, October 16. (Ref. No. A.Y. 11,939.) 

Wireless Telegraphy Measuring Instruments.—The 

ly of wireless-telegraphy measuring instruments. 
The South African Government Supplies Board, Pretoria, 
September 2 (Ref. No. A.Y. 11,940.) 

Machine Tools. —The supply of a lathe, a high- speed | 
drilling machine, and a portable electric drill with wall- 
mounted general panel complete. The Egyptian Minis- | 
try of the Interior, Cairo ; October 23. (Ref. No. A.Y. | 


11,943.) 

Chlorination Plant.—The supply, delivery and erection | 
of a chlorination plant. The Municipality of Port | 
Elizabeth, South Africa; September 18. (Ref. No. | 


G.Y. 12,887.) 


Train-Lighting Belting.—The supply of train-lighting | 


belting. The South African Railways and Harbours | 
Administration, Johannesburg; October 3. (Ref. No. | 
G.Y. 12,888.) 


Turbo Blowers and Compressors.—The supply, delivery 


and erection of four turbo blowers and three air com- 
a. complete with motors and starters. The 
ingineering and Water-Supply Department of the South 


Australian Government, Adelaide; October 17. (Ref. 
No. G.Y. 12,890.) 

Transporters.—The supply of two transporters (electric 
trucks) with jib crane, specially designed for the trans- 
port over cement roads of tubes containing sulphurous 
anhydride. The Argentine State Oilfields, Buenos 
Aires; September 13. (Ref. No. G.Y. 12,891.) 

Lathe, Pump, Drills and Grabs.—The supply of one 
lathe, two high-speed pillar drilling machines, one 3-in. 
centrifugal pump, three grabs to lift 5 tons, and four 
portable forges. The Egyptian Ministry of Public Works, 
Delta Barrage ; October 5. (Ref. No. A.Y. 11,942.) 


BOOKS RECEIVED. 


Overseas Trade. No. 550. Economic 

Netherland East Indies, 1933. Report. 

[Price 4s. 6d. net.] No. 551. 
Economic Conditions in the Argentine Republic, 1933. 
Report. By 8. G. Irvine. [Price 5s. net.] London : 
His Majesty's Stationery Office. 

Riddle of the Rates. By W. Ivor JENNINGS. 
Local Government Chronicle. [Price ls. net.] 

Jurist Oder Ingenieur? By FRANKLIN PuNnea. 
heim: J. Beusheimer. [Price 6-50 marks.] 

Der Eisenbeton in Beispielen. No. 2. Mittig Gedruckte 
Saulen. By Proresson A. KLerntoceL. Berlin : 
Wilhelm Ernst und Sohn. [Price 4-20 marks.] 

Il Cemento Armato. Vol. I. La Tecnica e la Statica. 
By Luter Savtaretta. Fourth Edition Revised. 
Milan: Ulrico Hoepli. [Price 38 lire.} 

Annual Report of the Minister of Mines of the Province 
of British Columbia for the year ended December 31, 
1932. Victoria, B.C.: Minister of Mines. 

Directory of Contractors and Public Works Annual, 1933. 
Edited and Compiled by C. W. Breacar. London : 
Wightman and Company, Limited. [Price 17s. 6d. 


Department of 
Conditions in the 
By H. A. N. Buvert. 


London : 


Mann- 


net.] 
Universal Directory of Railway Officials and Railway 
Year Book, 1933. London: Directory Publishing 


Company, Limited. [Price 20s. net.] 

Chamber of Shipping of the United Kingdom. 
Report, 1932-33. London: Chamber of 
of the United Kingdom. 


Annual 
Shipping 


CZECHOSLOVAKIAN Iron AND Sree. InpvustTry. 
A report presented at the annual general meeting of the 
Czec shestovah Metal Industry Association, held in Prague 
recently, shows that the production of pig-iron in Czecho- 
slovakia during 1932 totalled 450,000 tons, compared 
with 1,165,000 tons in 1931, a decline of 61 per cent. 
The output of steel ingots in 1932 was 683,000 tons, 
against 1,527,000 tons in 1931, a decline of 55 per cent. 


Street Roap Bripce at FLapsurRyY-on-Avon.— 





| 





The | 


new steel road bridge over the River Avon, at Fladbury, 


near Pershore, was opened to traffic recently. The 
structure has been built to the designs of Mr. B. C. 
Hammond, M.Inst.C.E., County Surveyor of Worcester- 
shire. The contractor was Mr. G. Palmer, of Neath, and 
the steelwork was manufactured by Messrs. Fairfield 
Shipbuilding and Engineering Company, Limited, 
Chepstow. The length of the bridge between abutments 
is 200 ft., which is divided into a central span of 100 ft., 
and two side spans of 50 ft. each. The river piers consist of 
steel cylinders, the portions above the river-bed level 
being faced with pre-cast concrete blocks. 
abutments, which are faced with Cotswold stone, are 
carried on West's Rotinoff piles. The graceful lines of 
the bridge harmonise well with its surroundings. 


The concrete | 


CONTRACTS. 


Messrs. BasTIAN AND ALLEN, LimIreD, 12 and 14, 
Church-road, Hanwell, London, W.7, are supplying the 
electric boilers and equipment for the electrical thermal- 
storage system for central heating and domestic water 
supply which is being installed at Messrs. Jessops and 
Sons, Limited, Nottingham, now a branch of Messrs. 
John Lewis and Company, Limited, Oxford-street, 
London, W.1. 

Messrs. J. I. THoRNycrorr AND CoMPANY, 
Thornycroft House, Smith-square, London, §S.W.1, 
among other important recent contracts, have just 
secured a repeat order from the Great Western Railway 
Company, for 84 two-ton and 20 six-ton forward-control 
road motor vehicles. The two-ton lorries will incorporate 
the firm’s 38-h.p. four-cylinder side-valve engine and 
the six-ton vehicles will be fitted with their 50-h.p. four- 
cylinder side-valve engine. 

Messrs. 8S. Drxon anp Son, Luvirep, Swinegate, 
Leeds, have recently completed the installation of the 
whole of the electric lighting and power equipment at 
the new Civic Hall, Leeds. They have also installed a 
new system of fire-extinguishing equipment. 

Messrs. RaNsoME AND MARLES BEARING COMPANY, 


LIMITED, 


| Lawrrep, Newark-on-Trent, are supplying their ball and 


roller bearings, which will be used exclusively for the 
transmission of the racing motor boat Miss Britain IIT. 

Messrs. CAMBRIDGE INSTRUMENT CoMPANY , LIMITED, 
45, Grosvenor-place, London, 8.W.1, have received the 
contract for the supply and erection of carbon-monoxide 
recording apparatus in connection with the new Mersey 
Tunnel, Liverpool. The equipment comprises 12 Cam- 
bridge Katz CO analysers, with potentiometric recorders 
and indicators arranged to operate automatic alarms. 
Each of the six ventilating stations for the tunnel is to 
be equipped with two interchangeable CO analysers, one 
arranged to operate a local indicator and alarm, while 
the other is connected to a distant recorder installed in 
the central control room. The indicators and recorders 
have a scale range of from 0 to 6 parts of CO in 10,000 
parts of air, and the accuracy is guaranteed to be within 
0-0015 per cent. 

Messrs. C. A. AND Company, LIMITED, 
Heaton Works, Newcastle-upon-Tyne, have received 
from Messrs. N. V. Koninklijke Maatschappij ‘‘ De 
Schelde,” the order for a turbo-type alternator and 
exciter of 28,570 kVA for the Maurits power station of 
the Dutch State Mines. The machine is to run at 3,000 
r.p.m., and will generate three-phase current at 10,500 
volts. 

Messrs. StoTHeRT AND Pitt, Limrrep, Bath, have 
recently obtained an order from Messrs. G. and T. Earle, 
Limited, cement manufacturers, for three large multi- 
bucket excavators to deal with clay and shale. One 
machine is to be driven by a Diesel engine, and the other 
two will be electrically driven, embodying Messrs. 
Stothert and Pitt’s latest development of dual motor 
control. 

Messrs. THe Brusa ELecrricaL ENGINEERING 
Company, Limrrep, Faleon Works, Loughborough, have 
received an order for a 10,000-kW Brush-Ljungstrom 
turbo-generator set, complete with condenser and 
auxiliaries, for the Fulham Borough Council. 

Messrs. MarsHatt, Sons anpD Company, LIMITED, 
Britannia Iron Works, Gainsborough, have recently 
secured orders for their Diesel road rollers from the War 
Office, the County Boroughs of Wolverhampton and 
Brighton, the Boroughs of W orthing and Reigate, and the 
Urban District Councils of Dorking, Wolverton and 
Sutton-in-Ashfield. 


PARSONS 


Evectric Power PLAnts tn Cutna.—A survey com- 
pleted recently shows that there are 665 electric power 
plants at work in the Republic of China. Their total 
capacity, according to the Chinese Economic Bulletin, is 
833,645 kW. Of these, 519, or 78 per cent. of the total, 
are public-supply companies, and have a capacity of 
558,170 kW., equivalent to 62-5 per cent. of the total 
eapacity. The remaining 146 plants, the aggregate 
capacity of which is 335,375 kW., have been built by 
the owners of factories and mines for their own use. 


List OF TRANSLATORS AND INTERPRETERS.—The first 
edition of a List of Approved Translators and Interpreters 
has recently been issued by The Institute of Linguists, 
105, Loughborough-road, West Bridgford, Nottingham. 
The list, the price of which is 6d., has been prepared 
under the supervision of the National Council of the 
Institute after a careful examination of the qualifications 
of the persons concerned. The list covers most European 
languages and also such tongues as Arabic, Esperanto, 
ancient Greek, Kiswahili, Luganda and Malay. The 
industries and trades with which the various translators 
are familiar are also given. 


Rapium Propuction ty Canapa.—We understand 
that sufficient radium has now been produced at the 
Port Hope, Ontario, Canada, refinery of Messrs. Eldorado 
Gold Mines, Limited, to complete the initial order given 
by the Ontario Department of Health. The ore was 
crushed and ground in the Mines Branch Laboratory of 
the Dominion Department of Mines at Ottawa, but, 
quite recently a crusher and rod mill have been in- 
stalled at the Port Hope plant, where future operations 
of this kind will be conducted. A considerable quantity 
of uranium salts has been produced as a by-product, 
and some of these have been shipped to England for use 
in the colouring of glazes in the ceramic industry. An 
ore averaging 30 per cent. of uranium oxide, it is stated, 
yields about 600 lb. per ton of this valuable by-product, 
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NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Outlook.—The aggregate effect of local holidays 
in about twenty consuming towns in Lancashire, 
Cheshire and the West Riding of Yorkshire, has materi- 
ally diminished the demand for iron and steel materials 
in the North-Western area, and in most quarters business 
is extremely quiet. With most users well covered for 
some time ahead, there is little buying interest at present 
in the foundry-iron section. An encouraging feature is 
the maintenance of the slight improvement noted in the 
last month or two by constructional engineers. In most 
cases orders booked are only for small tonnages, but 
there -are indications that larger volumes may shortly 
be called for. Messrs. Redpath, Brown and Company, 
Limited, are sub-contractors for steelwork required in 
connection with the buildings for the first instalment of 
the ‘Birmingham hospital centre, the main contract for 
which, valued at 636,335l., has been awarded to Messrs. 
Wilson, Lovatt and Sons, Limited. Stockport Town 
Council has placed a contract with Messrs. Bolton and 
Lakin, Birmingham, amounting to 21,637l., for the 
reconstruction and widening of the Mersey Bridge. 

Industrial Activities.— Messrs. Lobitos Oilfields, 
Limited, have, it is announced, secured a convenient site 
on the banks of the Manchester Ship Canal at Ellesmere 
Port for the establishment of an oil refinery. At Barrow, 
the steel departments of Messrs. The Barrow Hematite 
Steel Company, Limited, have resumed operations 
following repairs, and several hundred men have been 
re-absorbed. Generally, conditions, both at Barrow and 
Workington, are improving. Steps taken to increase 
efficiency include the erection of a large new electrically- 
operated blast-furnace at Workington, which will be 
put into operation as soon as conditions warrant. In this 
area the Askham Ironworks and the Carnforth Iron- 
works, both of which have been closed down for several 
years, are being demolished. Business continues slow in 
textile-machinery manufacturing circles. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Lo¢al race holidays are 
holding up business. With the closing of most local pig- 
iron consuming works this week, stocks are increasing, 
but the accumulations of Cleveland qualities at makers’ 
yards are very small, and additions thereto are not 
unwelcome. A few overseas sales of iron have been put 
through, but the prices realised after individual bargain- 
ing are believed to have been very low as compared with 
rates obtainable for other business. Pig-iron users in 
Scotland do not hesitate to pay recognised market 
figures for Cleveland sorts. Output is very light, and the 
decision to re-kindle one or two idle furnaces would cause 
no surprise. For local consumption, No. 1 Cleveland is 
65s.; No. 3 g.m.b., 62s. 6d.; No. 4 foundry, 61s. 6d. ; 
and No. 4 forge, 6ls. 6d. North of England buyers, 
outside the Tees-side zone, are charged 2s. above these 
figures, while delivery prices to Scotland are based on 
No. 3 at 65s. 3d., Glasgow ; and 62s. 3d. Falkirk. 

Hematite.—Stocks of hematite are rather larger, and 
are being added to this week, but early material change 
for the better in the statistical position is confidently 
expected. There is promised gradual growth of local 
and other home demand, and inquiries from abroad ‘are 
circulating, notwithstanding the comparative cheapness of 
Continental hematite in foreign markets. Price con- 
cessions have still to be made to secure export orders, 
but for home trade values are very strong, and makers 
may advance quotations at any time. Steady deliveries 
to customers in Sheffield and in South Wales are reported. 
The f.o.t. at makers’ works quotations still remain 
59s. for ordinary East Coast qualities, and 59s. 6d. for 
No. 1 description of iron. 

Foreign Ore.—There is no improvement in the demand 
for foreign ore, but sellers are adopting a firmer attitude, 
owing to the state of the freight market. The quotation 
for rubio, of 50 per cent. quality, is unchanged, Soueeen, 
at 15s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
not at all plentiful, and, indeed, increase of demand to 
any extent might be difficult to satisfy. The recognised 
market figure for good medium qualities remains at 
16s. delivered here, but that is now more a buyers’ than 
a sellers’ price. 

Manufactured Iron and Steel.—Most works have been 
shut down this week for the holidays, but Messrs. 
Dorman, Long and Company have kept their Cleveland 
steel works running, and the Tees-Side Bridge and 
Engineering Company, Limited, closed for only one 
day. At both these establishments, tonnage output is 
heavy, and the firms have good home orders to execute. 
Departments best placed are semi-finished steel and 
bridge and constructional steel-producing branches. 
Manufacturers of railway material have contracts to 
complete, and sheet makers have made a few sales. 
There is a little inquiry for shipbuilding requisites, 
orders for which are greatly needed. Principal market 
quotations are : Common iron bars, 91. 15s.; best bars, 
101. 5s.; double best bars, 10/1. 15s.; treble best bars, 
111. 5s. ; packing (parallel), 81. ; packing (tapered), 101. ; 
steel billets (soft), 51. 7s. 6d steel billets (medium), 
6l. 12s. 6d.; steel billets (hard), 7/. 2s. 6d.; iron and 
steel rivets, 11l. 5s.; steel ship plates, 81. 15s.; steel 
angles, 81. 7s. 6d.; steel joists, 81. l5s.; heavy sections 
of steel rails, 81. 10s. for parcels of 500 tons and over, 
and 91. for smaller lots; fish plates, 121. 10s.; black 
sheets (No. 24 gauge), 101. for delivery to home cus- 
tomers, and 91. f.0.b. for shipment abroad ; and galvanised 
corrugated sheets, 12/. 10s. for delivery to home cus- 
tomers, and 111. f.o.b. for shipment overseas. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel—A survey of the local steel and 
engineering trades reveals that the position is slightly 
stronger, and that recent improvement is of a pro- 
gressive character. In one or two instances firms are 
experiencing difficulty in maintaining output at recent 
level, but, in contrast, other concerns are working to 
capacity, and in isolated cases overtime working is being 
employed in an effort to meet rush orders. The recent 
headway made by the heavy steel branches has been 
more than maintained, and more furnaces have been 
put into commission. Both basic and acid materials 
have become more active. The scrap market has 
developed more life, and consuming works are taking 
increased tonnages. Steel-making alloys are also in 
greater demand. Latest quotations of various descrip- 
tions of iron and steel materials and scrap are as follows : 
Hard basic-steel billets, 7/. 158. ; soft basic-steel billets, 
6l. 5s.; West Coast hematites, 83s. 6d.; East Coast 
hematites, 75s.; Lincolnshire No. 3 and Derbyshire 
No. 3 foundry iron, each 63s. 6d.; Lincolnshire and 
Derbyshire forge iron, each 59s. 6d.; bars, 101. ; sheets, 
111. 10s. ; heavy basic-steel scrap, 41s. ; heavy cast-iron 
scrap (steelworks), 38s. 6d.; light steel scrap, 32s. 6d. ; 
light cast-iron scrap, 34s.; heavy wrought-iron piling 
scrap, 42s. 6d. ; enid tow sulphur and phosphorus) scrap, 
55s. to 62s. 6d.; nickel (3 per cent., chromium free) 
scrap, 71. 15s.; nickel-chromium, 51. to 61. No improve- 
ment is reported in the call for railway rolling-stock. 
Among the latest contracts placed in Sheffield are those 
from the Admiralty for steel. cylinders and rough-turned 
shafts ; the War Office for horse-shoes, steel billets, and 
carbon-tool steel; and from the Crown Agents for the 
Colonies for steel tyres. Sheffield continues to do a 
growing business in special steels for use in connection 
with the production of all kinds of electrical apparatus. 
The seasonal decline in agricultural machinery and parts 
is reflected in the gradual falling off in the demand. 
Stainless steel is an active medium, and is in strong 
demand for a large number of purposes. Heat and acid- 
resisting materials are being used in growing quantities 
by furnace builders and the chemical and pottery 
industries. The tool trades are doing better. Business 
is opening out on an attractive scale in twist drills, hack- 
saws and blades, and precision tools. Makers of files, 
saws, and plantation tools report no whange in the 
position. e export trade in most descriptions of 
implements is on the increase. 

South Yorkshire Coal Trade.—The demand for most 
classes of fuel is disappointing. The export position has 
undergone little change, but improvement has taken 
place in the demand for several grades of coal on inland 
account. Best steams are satisfactory, and railway 
companies show an inclination to take increased supplies. 
Industrial fuel is on the up-grade, and further improve- 
ment is predicted. The house coal market is in a 
depressed condition. Consumption is well below normal. 
Foundry and furnace coke have revived slightly and are 
realising 13s. to 14s. per ton. Gas coke is steady at 
19s. 6d. to 24s. per ton f.o.b. the Humber ports. Quota- 
tions :—Best branch hand-picked, 25s. 6d. to 26s. 6d. ; 
Derbyshire best house, 20s. 6d to 22s. 6d.; Derbyshire 
best brights, 16s. 6d. to 18s. 6d.; best screened nuts, 
16s. 6d. to 17s.; Yorkshire hards, 16s. to 17s.; Derby- 
shire hards, 16s. to 17s. ; rough slack, 8s. to 9s.; nutty 
slacks, 7s. to 8s.; smalls, 5s. 6d. to 6s. 6d. 


NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 


A Primitive Pit Gear.—An appeal has been made for 
the preservation of primitive pit gear used at an old 
ironstone mine north of Rhymney, in Monmouthshire. 
The mine was 55 yards deep. A stout cast-iron frame 
carried a pulley over which passed a chain, which carried 
a pit cage on one side and a round tank to hold about 
2 tons of water on the other. To raise the minerals 
the tank was filled with water which, when released 
by a brake, dropped to the bottom of the mine and was 
there released. The length of the headgear is about 
18 ft. 9 in., the width 9 ft., and the height above ground 
to the top of the pulley 15 ft. It is suggested that this 
old plant, which is in excellent preservation, should be 

laced in the School of Mines at Treforest, or in the 
National Museum of Wales, as illustrating how mining 
was carried on before modern plant was devised. 

Spillers’ New Flour Mills.—Rapid progress is being 
made at Cardiff with the new grain mills and factory 
for Spillers, Limited, theigreat milling firm. Hitherto, 
the company owned several mills and factories on the 
East and West Docks at Cardiff. These docks are 
obsolete, as large modern vessels cannot use them, and 
all grain from cargo craft has had to be discharged into 
barges and taken to the mills. To obviate this expense 
and to modernise their mills, the company decided to 
erect on the Roath Dock, mills of the Tetons type with 
huge grain silos, and food factories for cattle food, &c. 
Big grain vessels will discharge direct into the silos. 
A site of 4} acres has been utilised, and 2,100 piles and 
14,600 tons of concrete were used for the foundations. 
For the silos, 20,000 tons of concrete was required, while 
4,000 tons of steel framing and 1,250,000 bricks have also 
been used. The silos will hold about 30,000 tons of 
grain. They are about 230'ft. long, 70 ft. wide, and 
123 ft. high. The erection of the mills was commenced 
about 15 months ago, and when completed with pneu- 
matic Y gy plant, &c., will cost upwards of 
200,000/. Two ocean steamers, 400 ft. long, can discharge 
simultaneously. 

Gold Mining in Wales.—The efforts to pump the water 
from the Ogofau gold mines at Pumpsaint, Carmarthen- 





shire, has been successful. Samples of the gold quartz 
from this mine, and also from the Roman tailings and 
from two outcrops, have been sent to London for expert 
tests and assay. Should the results prove satisfactory, 
there is little doubt that gold mining will be re-established. 
The plans provide for the deepening of the shaft by 200 
or 300 ft. and to put in cross cuts. It is not anticipated 
that there will any difficulty in dealing with the 
water. On the contrary, it may be necessary to carry 
water into the deeper workings. 

Rhondda Vi Trams to be Scrapped.—The electric 
tramways of the Rhondda Tramways Company, Limited, 
serving many miles of the celebrated Rhondda coal 
valleys, are to be scrapped in favour of motor "buses. 
Mr. Justice Atkinson approved of the scheme for the 
reduction of capital and the reconstruction of the enter- 
prise as a "bus undertaking in the Vacation Court. The 
tramways failed for various reasons, among them the 
narrowness of the routes and the slowness of single-line 
with passing place systems. The new capital required 
is 140,000/., of which 80,0001. is for "buses. The cost of 
taking up the rails, and making good the roads is esti- 
mated at between 40,0001. and 50,0001. The Rhondda 
tramways system dates from 1909, and there were 
28 miles of track serving a population of over 140,000. 
The Rhondda Urban Council had the right to pee 
at the end of 30 years or at the end of each subsequent 
10 years. Efforts have been made in the interest of the 
“ Back-to-Coal "’ movement to induce the company to 
run electric trolley "buses. 


NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel Trade.—In the Scottish steel trade some 
improvement falls to be recorded in the demand for 
general material and structural sections, but there is 
little activity in plates and sections for the shipyards. 
The latter are exceedingly quiet, and although there are 
some inquiries in the market for new tonnage, few of the 
yards have much on hand. Plant at the steel works is 
much better employed at the moment, and quite a 
number of orders have recently been booked, but while 
many of them are of small dimensions, the aggregate 
represents a fairly good tonnage and ensures steady 
running for the present. One good order amounting 
to a considerable tonnage has just been secured by 
Messrs. Colvilles, Limited, for aneel sleepers for Palestine. 
This order has been placed by the Crown Agents for the 
Colonies and is for railway construction and extension. 
These sleepers will be manufactured at Messrs. Colvilles’ 
works at Glengarnock, in Ayrshire, where the firm 
recently laid down a new and up-to-date plant for this 
class of work. The use of steel sleepers has been found 
satisfactory in certain countries, and Messrs. Colvilles 
have prepared themselves to be ready to cope with the 
demand when the world’s trade improves. Export 
business is rather poor, and most of what is going through 
just now is on home account. The recent improvement 
in the black-steel sheet trade is well maintained, and 
makers are quite busy executing orders, for the heavier 
gauges principally, as the lighter gauges are still some- 
what quiet. Home consumers are the chief buyers at 
the moment, but there are signs of some of the oversea 
markets sending along more business, and if anything 
comes out of the current inquiries for South America 
and other quarters, the prospects for the next few months 
should be quite satisfactory. Prices are steady and are 
as follow :—Boiler plates, 91. per ton; ship plates, 
8l. 15s. per ton; sections, 8l. 7s. 6d. per ton; black- 
steel sheets, } in., 81. per ton ; and galvanised corrugated 
sheets (No. 24 gauge), 12/. 10s. per ton (4-ton lots), all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—There has not been much 
change in the state of the malleable-iron trade of the 
West of Scotland during the past week, and as fresh 
business is not very plentiful at present, plant is not fully 
employed. The re-rollers of steel bars are quieter again 
as fewer orders are in circulation, but they are very 
hopeful of an improvement in demand making its 
appearance before long. The following are the current 
market quotations :—‘‘ Crown”’ bars, 91. 15s. per ton 
for home delivery and 9/. 5s. per ton for export; and 
re-rolled steel bars, 71. 5s. per ton for home delivery and 
6l. 15s. per ton for export. 


Scottish Pig-Iron Trade.—Conditions in the Scottish 
ig-iron trade continue to be rather unsatisfactory, and 
Lome buyers are not sending in specifications for other 
than small tonnages. The overseas demand is still poor 
and shipments are small, so that the output from the 
seven furnaces now in blast is still more than equal to 
all calls. Prices remain steady at 66s. per ton for 
hematite iron, delivered at the steel works, and 67s. 6d. 
er ton for No. 1 foundry iron and 65s. per ton for 
Ko. 3 foundry iron, both on trucks at makers’ yards. 


Shipbuilding.—Two important and very welcome orders 
for an empty yard have just been secured by Messrs. 
William Symons and Company, Limited, Renfrew. One 
of the contracts is for a large patent Simons cutter 
suction dredger for service in Burma, which is claimed to 
be the largest vessel of her t ever built in this country. 
The propelling machinery will consist of Diesel engines 
éveclepinn 3,300 h.p., which is very high power for a 
dredger. The other contract is for a steam-driven 
dredger, also of the patent cutter type, for service in 
China. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
ig-iron from Glasgow Harbour for the week ending 
ast Saturday, August 19, consisted of 148 tons, all of 
which went overseas. During the corresponding week 
of last year the figures were 5 tons overseas and 311 tons 
coastwise, making the total shipment 316 tons. 
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FLOODS IN RELATION TO 
RESERVOIR PRACTICE. 


Ir will be recalled that a few years ago a failure of 
a reservoir occurred at Dalgarrog, in North Wales, 
causing serious damage and loss of life. In order 
to prevent similar disasters in the future, an Act of 
Parliament was passed in 1930 requiring inspection, 
from time to time, by competent engineers, of all 
existing reservoirs containing 5,000,000 gallons 
and upwards, and a panel of engineers selected for 
this purpose has been set up by the Home Secretary. 
Under the Act the construction or alteration of 
reservoirs must also be undertaken in the future 
only by engineers deemed by the Home Secretary 
to be competent for the purpose. 

While the overtopping of a concrete or masonry 
dam may do little damage, this is not so in all 
cases, while the overtopping of an earth dam is 
almost certain to be followed by disastrous con- 
sequences. Most of the dams in this country 
consist of earth banks, and by far the commonest 
cause of failure, as judged from what has occurred 
in other countries, has been due to overtopping on 
account of insufficient spillway area. In some 
figures we published last year, collected by Mr. M. C. 
Hinderlicher, M.Am.Soc.C.E., based on an analysis of 
318 dam failures, the largest single group of earth 
dam failures, representing 28 per cent. of the total, 
occurred through inadequate spillway capacity. 
Another 5 per cent. were due to flood-wave action, 
arising from the failure of a dam further upstream. 
A knowledge of the magnitude and frequency of 
floods, particularly those of a catastrophic nature, 
is thus of the first importance in preventing failures 
of dams as contemplated by the Act. In view of 
this, the Institution of Civil Engineers some time 
ago appointed a Committee “to examine the 





present state of knowledge in regard to the mag- 











nitude of floods in relation to reservoir practice in 
Great Britain and to make recommendations on the 
best methods of dealing with them in that con- 
nection.” This Committee drew up a draft report 
on which comment was invited early this year, and 
after consideration of criticisms sent in, or made at 
a meeting held at the Institution on February 22, 
prepared an Interim Report which has just been 
published. 

The Committee now states that it is of opinion 
that sufficient information is available to enable the 
question of rainfall as regards this country to be 
determined with a fair degree of accuracy. Un- 
doubtedly the work of the British Rainfall Organiza- 
tion, whose annual publications are based on about 
5,300 returns sent in annually from all parts of the 
country, has proved extremely valuable. The 
observers are, however, mostly voluntary, and there 
are considerable parts of the country where no 
observations are available, this lack often existing 
in just those areas which might be of interest to 
engineers from the point of view of impounding. 
Further, although the variations of rainfall with the 
season follow well-marked rules, the variations 
over a number of years are very complex, and it is 
undoubtedly very difficult to reduce such phe- 
nomena to any definite rules. It may be agreed 
with the Committee, however, that on the whole 
the information as regards rainfall is fairly adequate, 
and curves now given in the report will be found 
very useful checks on any study of the special 
conditions, 

It is when the questions of run-off and floods 
are considered that the problem becomes more 
difficult. Here the question of lag becomes of 
great importance. Over chalk, for instance, which, 
as is well known, may act as a subterranean reser- 
voir, there may be a lag of flow expressed in terms of 
months, so that a stream in such an area may even 
run dry in winter and flow full in the middle of a 
dry summer. Variations in the soil cover must 
also be considered. Sand has great storage power 
and its presence therefore has a marked effect in 
preventing flood. In dealing with the “ period of 
concentration ” or time which must elapse to allow 
water from the most distant part of the catchment 
area to reach a given point, the Committee have 
adopted a formula put forward by Mr. G. Bransby 
Williams, M.Inst.C.E., and hydrographs plotted 
from his formula are given. In these curves the 
maximum period of concentration is taken as 
21 hours, but in view of the physical conditions, 
and of the possibility of pre-saturation, may easily be 
longer or shorter than is possible to predict by 
simplified methods. This only indicates how 
extremely difficult it is to deal with this very 
complex matter and to lay down more or less 
universal rules, more particularly when there is 
admittedly a lack of data to work upon. 

In this country stream gauging is very behind- 
hand in comparison with that in others, and before 
any reliable regulations or recommendations can 
be drawn up, it seems essential that such gauging 
and run-off records should be carried a good deal 
further than they have been to date. Nothing is 
more striking than to see on the Continent weirs 
and gauging stations on even the smallest torrents. 
The present Committee has been carrying out its 
investigations under a very severe handicap in this 
respect, and in the introduction states that it has 
been much impressed by the paucity of the records 
available in the British Isles. 

Beyond gauging of streams by water authorities 
and investigations of private engineers, tliere is 
very little work of this kind done in this cuuntry, 
and certainly none on an adequately organised 
scale. The Committee, however, expresses a hope 
that the engineers of the Catchment Boards 
created under the Land Drainage Act of 1930 will 
not only instal gauging stations, but will collect 
all the information available as to the floods which 
have occurred in the past within their catchment 
area. If this is followed up data of a reliable 
nature will in time become available. 

It is evident that at present short period gauging 
must be used as a substitute for the long term 
records which are lacking, while the examination 
of watersheds for physical indications of past flood, 
should also produce useful data. It will, however, 

















be many years before sufficient data can become 
available to warrant the laying down of definite 
rules for the construction of dams in reference to 
flood discharge. In the meanwhile, the reeommenda- 
tions made by the Committee, that the various water 
authorities should establish self-recording rain 
gauges in each drainage area, and also self-recording 
gauges to record the depth of water in their reser- 
voirs, and quantity of water passing over waste 
weirs, are deserving of all support. 

The difficulty of determining the intensity of 
catastrophic floods is perhaps greater even than 
that of determining the intensity of normal maxi- 
mum floods, and (in the absence of definite data) the 
Committee suggests as a working hypothesis that 
the peak of “acute” catastrophic floods shall be 
taken as at least twice that of normal maximum 
floods. This may serve as a guide to many but 
it is a question on which local conditions, individual 
experience, or even temperament, may suggest 
some quite different factor. 


AIR TRANSPORT DEVELOPMENTS 
ABROAD. 


At a time when the railways are having to contend 
with difficulties arising from the growing use of 
motor vehicles, and when the old-established and 
efficiently-run maritime services have to fight for 
their continued existence, against the over-sub- 
sidised national shipping ventures of other coun- 
tries, and, at the best, win but a small share of the 
reduced sea-borne trade resulting from the depressed 
state of the international markets, it has to be 
recorded that civil aviation continues to make 
extended progress. New routes are being added to 
the now extensive schemes of air travel, aerial 
surveying is being followed up and applied in an 
increasing number of undeveloped territories, while 
every year more and more privately-owned aero- 
planes are put into service. It is not our purpose 
here to attempt an estimate of the magnitude of 
this progress throughout the world, but it is inter- 
esting to review what is taking place in certain 
countries, both in regard to actual development, 
and as providing an index to the outlook of those 
in authority concerned with this most advanced 
form of transport. 

Data for such a survey are to be found collected 
in the Résumé of Commercial Information, compiled 
by the Directorate of Civil Aviation of the Air 
Ministry for the first six months of this year, from 
which the following facts are drawn. 

The United States of America, having widely 
separated towns, makes possible the development 
to the fullest advantage in time-saving, of air 
transport over railway travel. Naturally an ever- 
growing use is being made of the facilities. With 
steady fares prevailing, which compare favourably 
with the Pullman rates on the railways, the scheduled 
air liners carried well over 500,000 passengers in 
1932, against approximately 450,000 in the preceding 
year, 386,000 in 1930, and 165,000 in 1929. That 
a record should be established in the number of 
passengers carried, in a year of intense business 
depression, when every other form of transportation 
experienced decreased passenger returns, is a clear 
indication that the merits of air travel are becoming 
more and more appreciated. From the point of 
view of comparative rate of increase, however, the 
freight carried by air, showed even better returns, 
the weights transported being 1,325,000 Ib. in 
1932, 885,200 lb. in 1931 and only 286,800 Ib. in 
1930. The major part of the revenue of the com- 
panies is derived from the carriage of mail under 
Government contract. In a typical summer month, 
when the greatest number of passengers take 
advantage of the facilities, the revenue obtained 
from them is between 25 per cent. and 30 per cent. 
of the total; freight transport accounts for 1 per 
cent., and the remainder, about 70 per cent. of the 
gross income, is received in the form of mail com- 
pensation from the Post Office. In the United 
States, the system on which payments to the air 
mail contractors has been based has undergone 
frequent revision. 


Under the original Kelly Act of 1925, the 


companies received four-fifths of the stamp charges 
for the letters they carried. 


This involved counting 
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the mail under the supervision of representatives 
of the other party to the agreement, and was there- 
fore early superseded by a scheme involving the 
weight carried, as a simplification. The rates were 
fixed at 3 dols. per pound for the first 1,000 miles, 
with an addition of 30 cents per pound for every 
additional 100 miles. Provision was also made for 
the carriage of first-class postal matter at a fifth 
of these rates. It was then arranged to grant 
contracts for air mail to foreign countries at rates 
not exceeding 2 dols. per pound per mile. By an 
Act passed in 1929, known as the Watres Act, a new 
formula was introduced, whereby a certain amount 
was given according to the mail-carrying capacity 
of the aeroplanes used. Changes were made at 
intervals of about a year each, and the scheme now 
in operation provides for different rates for different 
types of aeroplanes, classified in three separate 
categories. Principally the provision has meant a 
great reduction in the passenger-carrying capacity of 
the aircraft employed. The first group included the 
miscellaneous mail and passenger services, with 
light traffic. The next covered the bulk of the heavy 
transcontinental and feeder runs, where the load is 
relatively great, the passenger loads are steady, 
and the greater part of the flight is carried out at 
night. The third category comprised the fast 
night schedules, where mail only is dealt with. 
The payment was based on a foundation rate, with 
additions for service ; for the nature of the country 
traversed, and other conditions involving the need 
for high altitude; for low visibility, due to pre- 
vailing fogs and mists; for night flying, involving 
lights for routes and landing places; for horse- 
power and for the mailload. Recently a committee 
of the Post Office authorities has put forward 
suggestions to make the air mail service self- 
supporting, involving the reduction of postage rates, 
a further new method of payment and the pro- 
hibition of the grants of contracts to operating com- 
panies which are financially interested in aeroplane 
construction. The basis of the proposed rate of 
payment is 2 mills per pound-mile, with an addition 
under special conditions. Analysis of the returns 
for last November shows that the new formula 
would have resulted in an average reduction for all 
lines of 4 cents a mile, from the level of the pre- 
viously used system. 

In France, State bounties are given to private 
users of aircraft. These amount to 40 per cent. 
of the purchase price and an upkeep bounty of one- 
third of the expenditure involved in actual flight. 
Thanks to this scheme, 500 machines have been 
delivered by the manufacturers and put to service 
since 1930. Owing to this, it is claimed that certain 
manufacturers have been able to obviate closing down 
their works. The outstanding feature of French 
civil aviation is the proposal to amalgamate all the 
existing air transport companies, a Decree for which 
was signed on May 31. The scheme is to come into 
being on September 1. Under the provisions, the 
subsidy is to be determined on the basis of the 
number of kilometres flown in the total number of 
journeys per year, with a fixed maximum for each 
individual line. One half of any surplus in the 
total receipts over those for the year 1934, is to be 
returned to the Government. As now arranged, this 
new arrangement is to hold good until 1948, with 
reduced total subsidy payments each year. A 
compulsory condition involved is that all machines 
must be of French origin. 

The German airship, Graf Zeppelin, up till the 
end of the year 1932 had 290 flights to its credit. 
These were conducted at an average speed of 
62 m.p.h. and covered a total distance of 329,300 
miles. In all, 7,495 passengers had been carried. 
Thirteen of the flights were made to South America, 
and five of them were extended as far as Rio de 
Janeiro. In the course of its journeys the Graf 
Zeppelin has dropped and picked up mail without 
landing on many occasions, for example, during a 
flight to Reykiavik, a large mail bag was dropped by 
parachute and another picked up by grapnel at a 
certain spot agreed upon by wireless. An exchange 
of mails also took place with the ice-breaker Malygin, 
near Hook Island, in the Arctic Ocean. The 
airship also alighted on the water on the Lake of 
Constance, and during its Arctic flight. A definite 
schedule of journeys between Germany and Brazil 





was fixed up for the period from May to October of 
this year. The number of engine-driven aircraft 
belonging to the Deutsche Luftfahrt Verband 
reached 170 in 1932. Nearly 400 pilots were trained 
last year and the membership of the association 
now possessed of pilots’ certificates numbers 1,573. 
Work with gliders continues on a very extensive 
scale, there being more than 1,200 such machines 
in use to-day. An interesting piece of co-operation 
has enabled the establishment this year of a regular 
air service between Berlin and Shanghai. The total 
length of route is just under 6,000 miles and is 
operated by the Deruluft between Berlin and 
Moscow, by the Soviet Commercial Aeronautical 
Office from Moscow to Bashti on the frontier, and 
by the Germano-Chinese company Eurasia from 
Chuguchak to Shanghai, Peking and Canton. At 
present the journey takes six days, but faster air- 
craft are to be built to make possible a reduction 
of this time. 

The position of Switzerland in regard to air 
transport is of considerable interest. Generally the 
number of passengers on all lines has increased each 
year; the growth of traffic in 1932, as compared 
with 1931, was no less than 27 per cent. Owing, 
however, to present conditions of international 
trade, the returns for mails and freight were smaller. 
The net cost of transport per kilometre flown has 
been decreased each year and speeds are being 
increased. On the Zurich-Munich-Vienna line the 
average speed during 1932 was 163 miles per hour, 
70 per cent. over the mean for the previous year. 
Experience has shown the popularity of the faster 
services in competition with those of slower speed ; 
this may perhaps be interpreted as definite evidence 
that the public want express transport, in spite of 
its greater cost. In the case of mail transport, the 
payments made by the Swiss Postal Administration 
have been very high and equivalent to subsidies. 
With a view to economy under pressure of the exist- 
ing crisis, the allowances are being gradually 
reduced to an extent ensuring fair compensation 
for the services rendered. The present tendency 
is towards the use of separate machines for the 
carriage of air mail and passengers. With improved 
economy of operation it is assumed that the yield 
from the traffic will in future cover costs. An 
experimental flight was made recently with pas- 
sengers and air mail between Zurich and Tunis at 
an average speed of 217 m.p.h. 


OPERATING RESULTS OF CLARENCE 
DOCK STATION, LIVERPOOL. 


Tue Clarence Dock generating station of the 
Corporation of Liverpool, a full description of which 
has already appeared in ENGINEERING,* commenced 
running on July 27, 1931, when the first of the two 
50,000-kW units was switched in, and began com- 
mercial operation about five weeks later, after the 
necessary adjustments had been carried out. The 
second 50,000-kW unit was put to work, and the 
plant has since continued to give satisfactory 
service. The year 1932 may therefore be 
regarded as representing the first twelve months 
of real operation, though, until May, the full 
load was not available. The reason for this was 
that Clarence Dock was designed to deliver part 
of its output through four 33-kV cables to 
the main corporation substation at Pumpfields, 
and part to the adjacent substation of the Central 
Electricity Board. As, however, unforeseen delay 
occurred in the completion of the section of the 
grid fed from the latter substation, this connection 
could not be used. By expediting the installation 
of the two feeders from Clarence Dock to Paradise- 
street substation it was, however, possible for the 
greater part of the undertaking requirements to be 
generated at Clarence Dock, and for the excellent 
results which are set out below to be obtained. Since 
May, 1932, each turbo-alternator has been loaded 
to its maximum rating. 

Before dealing with the operating results during 
1932, and the first six months of 1933, it may be 
recalled that the station, which is unique in being 
built on the floor of a disused dock, is designed for 
an ultimate capacity of 400,000 kW. This total 

*See ENGINEERING, vol. cxxxii, pages 37, 63, ef seq. 
(1931). 
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will be made up of eight 50,000-kW sets, two of 
which, as already noted, are now installed. The 
turbines will be supplied with steam from four 
boiler houses, each of which will be equipped with 
eight boilers. At present, only one boiler house, 
containing four boilers, isin use. Steam is generated 
at a pressure of 450 lb. per square inch, and a tem- 
perature of 750 deg. F., the boilers, which are pro- 
vided with exceptionally large combustion chambers, 


being equipped for both stoker and pulverised-fuel |a coal store, and as “slack ” 


water is supplied on a closed-feed system, the various 
units of which are heated by steam extracted from 
the turbines at four stages. The circulating water is, 
of course, drawn from the Mersey. The coal 
consumed is both sea and rail borne, and is 
discharged from special 20-ton hopper-bottom 
wagons into a reinforced-concrete silo, whence it is 





delivered by conveyors to the boiler-house. A con- 
siderable portion of the original dock is available as 
coals are liable to 


firing. The latter, which was mainly intended for! spontaneous combustion, arrangements have been 
1. 





Load in Kw. Generated. 


use on peak loads, has not so far been employed. 
The results obtained are ascribed mainly to the 


made whereby this area can be flooded from the river. 


kilowatt-hour generated of 24-72 per cent. was 
obtained, and that the corresponding figure per 
kilowatt-hour delivered to the feeders was 23-4 per 
cent. For the whole undertaking, i.e., including the 
stations at Lister-drive, the figures were 20-6 per 
cent. and 19-17 per cent., respectively. The former 
result brought Clarence Dock to the head of the 
Commissioners’ returns. It would, however, prob- 
ably have been higher, but for the fact, already 
mentioned, that it was impossible to obtain the full 





Thermal Ei per Unit Generated... 


load in the early part of the year. That this 
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shown by the figures 
The full operating results obtained during 1932 | obtained during the first half of the present year, 
size of the combustion chambers, which are carried | and the first half of 1933 are set out in the accom-! when the thermal efficiencies per kilowatt hour 


assumption is justified is 


TABLE I.—OPERATING RESULTS FOR THE YEAR 1932, AND FOR SIX MONTHS OF 1933. 








Year ended Six Months 
— Dec. 31, ended June 
1932. 30, 1933. 
OUTPUT. 
1. Total kilowatt-hours gene- 
rated 204,866,910 | 132,296,060 
2. Total kilowatt hours to feeders 194,128,380 125,864,720 
3. Total kilowatt hours to auxi- | 
liaries ‘ 10,738,530 6,431,340 
4. Percentage to auxiliaries 5-24 4-86 
5. Maximum load on generators | 
kW | 54,280 54,440 
¢. Maximum load on feeders kW 51,680 52,360 
7. Maximum load on auxiliaries 
F 2,600 | 2,080 
(2) x 100 | 
8. Load factor @. x hours 
per cent. 48-04 56-23 
| 
FUEL. 
9. Total coal burnt (as received) | 
tons | 107,510 | 66,607 
10. Total coal used for lighting 
and banking tons | 1,968 691 
11. Percentage used for lighting | 
and banking per cent. | 1-835 1-0374 
12. Calorific value gross (as re- 
ceived) i B.Th.U. 11,745 11,708 
13. Calorific value dry B.Th.U. | 12,980 12,980 
14. Coal per kilowatt hour to | 
feeders Ibs. | 1-240 1-185 
15. Coal per kilowatt hour gene- 
rat Ib. 1-176 | 1-128 
16. Coal kilowatt hour gen- 
erated, less lighting and 
banking os es Ib. 1-154 1-116 
17. Ashes removed . tons 9,100 7,073 
18. Percentage of coal burnt 
r cent. | 8-46 10-617 
19. Percentage combustible in 
ashes ; per cent. 5-9 5-8 


Year ended Six Months 





_— Dec. 31, ended June 
1932. 30, 1933. 
VACUUM AND TEMPERATURES. | 
20. Vacuum at turbo exhaust } 
In. Hg. 29-14 | 29-08 
21. Temperature at turbo ex- 
haust eg. | 76 76-4 
22. Temperature at circulating | 
water inlet 51-2 | 50-75 
23. Temperature at circulating 
outlet F. 61-3 58-30 
24. — river temperature 
° deg. F. 69-0 | 69-0 
25. Minimum river temperature } 
noted eg. F. 38-0 } 35-0 
26. Temperature of gas leaving | 
air heater .. eg. F. 240-0 | 250-0 
27. Temperature of air ar i 
air heater . A 94-0 | 92-0 
28. Temperature of air entering 
grates 262-0 | 275-0 
29. Temperature of gas at boiler | 
outlet ‘ deg. F. 661-0 | 627-0 
30. Temperature of gas at econo- | 
miser outlet. . deg. F. 387-0 354-0 
31. CO2 at boiler outlet per cent. 12-8 12-8 
STEAM. 
32. Gauge pressure at boiler stop 
valve Ib. per sq. in. 447-0 | 451-0 
33. Gauge press * Yee stop 
valve > sq. in. 440-0 440-75 
34. Temperature at - he | 
valve F. 728-0 734-0 
35. Temperature at wae tk | 
valve deg. F. 705-0 706-25 
36. Average absolute sounune at 
turbine exhaust Ib. per sq. in. | 0-45 
37. Total steam generated Ib. 1,311,415,000 


0-43 
2,069,156,000 | 
38. Total steam per kilowatt —_— 
to feeders 


10-66 10-42 


Year ended Six Months 
Dec. 31, ended June 
1932. 30, 1933. 
STEAM—cont. | 
39. Total steam per kilowatt hour | | 
generated .. Ib. 10-10 9-91 
40. Turbine consumption per | 
kilowatt hour generated Ib. | 9-94 9-754 
41. Evaporation per Ib. of coal lb. | 8-59 8-791 
42. Evaporation per Ib. of coal, 
less banking oo 8-75 8-884 
43. Evaporation per Ib. of coal 
from and at 212 deg. F. Ib. 10-11 10-36 
44. Temperature of feed water at | 
economiser inlet deg. F. 268-0 272-0 
45. Temperature of feed water 
at boiler inlet deg. F. 360-0 357-0 
46. Make up to boilers per cent. 1-5 1-57 
| 
EFFICIENCIES. 
|47. Boiler house efficiency, 1.C.E. 
| code .. per cent. 83-57 85°72 
|48. Net running _ boiler-house 
efficiency, less banking | 
per cont. 85-08 86-58 
49. Thermal efficiency per kilo- 
watt hour to feeders 
per cent. 23-4 24-583 
50. Thermal efficiency per kilo- 
watt hour generated 
per cent. 24-72 25-837 
51. Mean boiler load factor 
Total evaporation 
Total boiler hours x 160,000 
per cent. 80-0 74-34 
52. Turbine efficiency per cent. 29-58 30-14 
53. B. wh 4 as kilowatt aoe to 
3.Th.U. 14,563 13,878 
54. BITh o per iitowatt hour | 
generated .. B.Th.U. | 13,812 | 13,210 








to a height of 22 ft. above the stokers, and have a 
volume of 17-2 cub. ft. per square foot of grate area, 
and to the high efficiency of the turbines. The feed 








panying Table I, which is largely self-explanatory. 
It may be noted, however, that during the first 
of these periods an overall thermal efficiency per 





generated and delivered to the feeders increased to 
25-837 per cent. and to 24-583 per cent., respect- 
ively. The weekly mean thermal efficiencies 
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’ obtained during 1932 are given in Fig. 1, page 199, 
and those for the first six months of 1933 in Fig. 2, 
from which the variations due to the seasons will be 
observed, and the fact that a figure of no less 
than 26-65 per cent. was obtained during the third 
week in January, 1933, will be noted. Fig. 1 also 
indicates the progressive rise in this efficiency with 
the load. 

To determine this efficiency it of course, 
actually only necessary to know the weight of the 


is, 


fuel burnt, its calorific value and the quantity of | 


electricity generated, though in practice the figures 
thus obtained are checked by instruments installed 
on various portions of the plant. At Clarence Dock 
the coal unloaded from the wagons and to and from 


the store is weighed in bulk, and that delivered to | 


the boilers by a weigher installed on each _ 








The figures for total coal burnt given in Table I | of ashes removed. 
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figures obtained by air drying, and the final drying 
of the laboratory sample. Each consignment of 
individual coal was also fully sampled, and a figure 
for its calorific value calculated from the weighted 
mean of the tests on the individual coals. This 
weighted mean was compared with that obtained 
from the weekly average, the agreement normally | 
being very close. Any discrepancy between these 
figures is the subject of further investigation and 
analysis. 

The amount 
from the road 
the percentage 
ascertained from 
the figure to be 
| of ash to coal 
| total amount of the I: 
As regards the temperature at 








is estimated 
the removal, | 


of ashes removed 
wagons used for 
of combustible in them being | 
periodical tests, which show 
fairly constant. The percentage 
burnt calculated from the 
atter, and from the quality | 
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figures based on the daily log sheets, and as regards 
the circulating-water temperature, these are supple- 
mented by the curves given in Figs. 5 and 6, which 
show the weekly maximum and minimum tempera- 
tures at the condenser inlet during 1932, and during 
the first half of 1933, respectively. The pressures 
and temperatures at the boiler and turbine stop 


| valves were also obtained from the daily log sheets 


and Figs. 7 to 10 show the maximum and minimum 
weekly results at’the latter position during the two 
periods. 

In examination of these charts it should be borne 
in mind that, providing the designed pressure of 


|400 Ibs. per sq. in. at the turbine stop valve was 
obtained, close regulation above that pressure not 
| being essential, was not sought. 


The total steam 
generated was obtained from the steam flow inte- 


| grating meters, and the boiler make up from the 
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water meters, the remaining figures being calculated 
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are based on the wagon deliveries over the year or| the air heater outlet, it may be noted that soot | 
six months, respectively, so that the initial and| blowing takes place once per shift, and that the air | from the foregoing data. 


final stock errors are negligible, while those for the 
coal used for banking and lighting were obtained 
from the coal weighers on the boilers. The coal 
utilised during the year consisted of 63-5 per cent. | 
of Scotch washed singles and pearls, 15-3 per cent. 
of Derbyshire slack, 7-82 per cent. of Yorkshire | 
slack, and 7-78 per cent. of Lancashire slack, while 
per cent. was miscellaneous. As _ received, 
washed coal contained from 8 per cent. to 
% per cent., and the slack about 3 per cent. of 
moisture. Moisture was therefore added in both 
cases, so that the coal, as fired, contained about 
12 per cent. 

To ascertain the calorific value, 14-lb. samples | 
were taken every hour at each stoker, and at the | 
end of the full day the total samples were mixed, 
crushed, and repeatedly sub-divided to obtain a 
representative sample of 100 lb. These samples 
were then air dried for 24 hours and weighed. 


5-6 
the 


At the end of the week, the bulk of the seven samples | 


was passed through an automatic sampler, so that 
a final sample of 2 lb. was obtained. 
taken to the laboratory for final analysis, 


entering the heater is drawn from the fan room| 


and is subjected to a very small seasonal variance. | 
juantities of electricity generated and delivered | cent. can be obtained from the boilers when these 


| The ¢ 


As regards the steam-raising plant, tests have 
shown that a gross overall efficiency of 86-45 per 


| to the feeders are measured on the Central Electric ity | are steaming on the normal load of 160,000 lb. per 
Board meters, while the maximum loads recorded in| hour, and this figure increases to 86-88 per cent. 


Table I were based on twice the number of kilowatt | 
hours generated or delivered in any half hour com- 
mencing at the hour or half hour. It will be 
noted that the average load factors during the year 
and six months were 48-04 per cent. and 56-23 per 


| cent., respectively, the average power factor during 
both periods being 0-92. While the maximum 
loads on the generators was 54,820 kW during 


1932, and 54,440 kW during the first half of 1933, 
| the maximum load on the undertaking was 113,580 
kW and 106,700 kW during the same two periods. 
| Typical weekly load curves during the two periods 
we are analysing, and showing respectively the load 
on Clarence Dock station, and on the system includ- 
ing Clarence Dock and the other generating stations 
| and batteries, are given in Figs. 3 and 4, page 199. 





As regards the other data given in Table I, the 


on an overload of 172,000 lb. per hour. The net 
overall efficiencies, allowing for boiler auxiliaries 
excluding the feed pumps, are respectively 84-6 
per cent. and 85-1 per cent. Finally, to show that 
| these results are obtained economically, it may be 
mentioned that the total works cost during 1932 
worked out at 0-124d. per kilowatt-hour delivered 
to the feeders. This figure excludes management 
expenses, rates, and capital and other overhead 
| charges. 

We have to thank Mr. P. J. Robinson, M.I.Mech.E. 
City Electrical Engineer, for permission to publish 
the above data, and for his assistance in the prepara- 
tion of the article. 





As an addendum to the operating results for the 


This the | These curves are based on instantaneous readings. | six months ended June 30, 1932, it will be of interest 
the 
moisture loss being assessed from the loss of weight | vacuum and temperature recordings are average | obtained by Mr. W. M. Selvey on the first 50,000 kW 


to give some test figures, which were recently 
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Set at Clarence Dock. For purposes of comparison, 
these figures and the figures guaranteed by the 
manufacturers—Messrs. Metropolitan-Vickers Elec- 
trical Company, Limited—are set out in Table 
II, below, and it will be seen that the final 


TaBLe II.—Test Results of 50,000-kW Set. 


Test No. 1. 2. | 3. | 4. 


Nominal load 20,000 | 50,000 


kw | 40,000 30,000 | 
Test results corrected to | 
guarantee conditions | 
Ib. /kWh 

Guarantee figures 
Ib./kWh | 





9-0275 | 9-105g | 9-490; | 9-265; 








9-08 | 9-48 


9-29 
| 
|- — 


9-18 

Average testconsumption | 
Ib. /kWh 

Average guaranteed con- 
sumption Ib. /kWh | 9-224 

Improvement Iib./kWh | 0-0404 
Per cent... , se | 0-44 


9-183,% 


results are in very close correspondence with the 
guarantees. So close is the correspondence, in fact, 
that Mr. Selvey remarks that the figures represent 
a highly creditable performance, and that the thermo- 
dynamic efficiency of approximately 31-8 per cent. 
on the 80 per cent. load is very gratifying. 


THE NATIONAL PHYSICAL 
LABORATORY. 
(Continued from page 176.) 
Witt1am Froupr LaBoratory. 

New Equipment.—The new Tank, which was 
completed towards the end of last year, was formally 
opened by the Rt. Hon. Stanley Baldwin on 
November 18, and has since been in full use, proving 
a most valuable and important addition to the 
facilities previously available for the testing of ship 
forms and prosecution of researches on ship propul- 
sion. The outcome of many years of accumulated 
knowledge and experience on the part of the Froude 
Laboratory staff, the new Tank presents numerous 
features of technical and structural interest, for 
details of which the reader may be referred to an 
illustrated description which appeared in our issue 
of November 25 last (vol. cxxiv, page 630). A 
further important addition to the research equip- 
ment has recently been made possible by the gener- 
osity of Sir James Lithgow, who has offered the sum 
of 5,0001. to defray the cost of a water tunnel for 
the detailed study of propeller blade action. For 
want of such apparatus, reliable knowledge of many 
aspects of screw propeller performance, including 
the underlying causes and phenomena of cavitation, 
has made but slow progress, The proposed tunnel, 
which is now in course of construction, will consist 
of a continuous pipe bent into the form of a closed 
circuit and arranged with its plane of symmetry 
vertical. The diameter of the circuit will be 
approximately 15 ft., and the section of the pipe will 
vary from about 2-1 sq. ft. at the experimental 
section in the top limb to 9-6 sq. ft. in the bottom 
limb. An impeller, some 3 ft. in diameter, located 
in the lower limb, will circulate the water, sufficient 
motive power being provided in the electrical drive 
to give a speed of 30 ft. per second, in the experi- 
mental section. The latter is designed to take 
model propellers up to 9 in. diameter. The whole 
of the tube will be made nominally air-tight so as to 
enable experiments to be conducted under reduced 
pressures ranging down to 5 per cent. of atmospheric. 
Propellers will normally be tested with the working 
section running full, but the design is such as to 
admit of tests being made with a free water surface. 
Assistance in the construction of the tunnel has been 
promised by Messrs. The Manganese Bronze and 
Brass Company, Limited, and by Messrs. J. Stone and 
Company, Limited, who are presenting the impellers. 

Screw Propeller Research.—Propeller cavitation, 
mentioned above, is generally regarded as being one 
of the most important factors contributing to 
erosion of blade material. During the last year or 
two this phenomenon has come into increasing 
prominence, and the demand for a mitigation of its 
deleterious and dangerous effects has led, in the 
absence of the experimental facilities which the 
propeller tunnel will supply, to a detailed examina- 
tion of actual cases. A representative series of 


eroded propellers have been inspected on ships 
ranging from destroyers and liners to cargo boats 
and trawlers, numerous degrees of erosion being 
discovered varying from rather deep etching to 
actual holes and deep cuts through the blades. The 
work so far accomplished has been mainly for 
instructional purposes, but certain broad and 
tentative conclusions are being reached, and in a 
few cases alterations have been suggested to, and 
carried out by the firms concerned. 

A research of some magnitude into the design of 
propellers for single-screw vessels has been in 
progress for a considerable time, and is now suffi- 
ciently advanced for certain main conclusions to 
be formulated. The investigation comprises a 
systematic series of tests, in open water, on model 
propellers all of 1 ft. diameter, but varying as regards 
blade outline, pitch, rake, blade section, and 
number of blades. All the tests have been made 
with internal propulsion apparatus behind a model 
hull of normal proportions and raised stern (pris- 
matic coefficient 0-744) at two speeds corresponding 
to 12 knots and 14 knots for a 400-ft. ship. From 
the results so far analysed it appears that the effect 
on efficiency of most of the changes tried diminishes 
as the power loading is increased. The tests also 
show that the so-called “ aerofoil ’ screw of a fixed- 
blade section pattern will not always give a result 
better than a normal circular-back blade. At all 
loads poor results were obtained with circular-back, 
six-bladed screws, but with rather blunt aerofoil 
sections the six-bladed screws gave efficiencies 
within 3 per cent. of those for four or five blades. 
The broad conclusion reached is that, for good 
performance, the shape of blade section should be 
selected to give good lift to drift characteristics 
in the working angle range, with a not too high 
drift value. P 

A research into the relations between hull and 
propellers for twin-screw vessels, projected to 
cover a fairly extensive range of types of ship, was 
commenced last year, and tests are now in progress 
on a model of the ordinary liner type, of prismatic 
coefficient 0-65, having an economical service 
speed of 17 knots for a 400-ft. ship, or 21 knots for a 
600-ft. ship. The tests are being conducted with 
internal propulsion, the propellers employed, 
whilst covering a wide range of size and revolutions, 
being derived as a series from one generic type of 
blade section. The position of the propellers and 
the influence of hull form are also being investigated. 

Ship Resistance. Influence of Waves.—The con- 
tinued depression in the shipbuilding industry is 
reflected in the number of hull designs submitted by 
firms for test during the past year, which is the 
lowest since 1913. This lack of quantity in the 
test work conducted is, however, partially com- 
pensated by the high quality of the improvements 
achieved by tank trials. Altogether, 47 model hulls 
have been tested, all but two being tried with 
propellers. Of these designs, five were improved 
in hull and propeller together by 15 per cent. or 
more. Of the remainder, eight called for special 
treatment or presented obvious defects and were 
modified at the Laboratory prior to being tested. 
It is worth remarking that this practice of drawing 
out designs of hulls and propellers presents advan- 
tages in economy and time saving to those making 
use of the facilities at the Tank. At the same time 
it precludes accurate knowledge of the actual per- 
centage gain achieved by the work of the Labora- 
tory staff, the improvement obtained during the 
course of experimental trial being less than the 
overall improvement over the original, unmodified 
design. This consideration applies equally to the 
designing of bossings in twin-screw ships and to 
such modifications as the trying-out and adaptation 
of special forms of stern in single-screw vessels. 

When the firm concerned approves, preliminary 
work of this character is done in collaboration with 
the designer and engine builder, since the practic- 
ability of certain changes in hull or screw may 
depend on details in the shape of propeller arch or 
the endings of bossings. One good example of 
such co-operation is the result obtained with a 
number of cargo shipsrecently built for Messrs. J. and 


C. Harrison, Limited. Builders, engineers, owners | 





tion some 30 per cent. smaller than that of earlier 
vessels of normal type, built only a few years ago,” 
working on the same type of service and at the 
same speed. Such results, coming at a time when 
economical working is of the utmost importance to 
industrial recovery, must be regarded as highly 
satisfactory. 

Hitherto the Laboratory has hesitated to accept 
requests for tests of vessels to determine their 
behaviour in moderate waves. It is now considered, 
however, that knowledge on this subject is suffi- 
ciently advanced for such work to be undertaken 
without the need for protracted and costly experi- 
ments. Provided no untoward behaviour develop 
on the part of the hull, it will be possible, hence- 
forward, for tests in waves to be carried out, on 
model hulls already under investigation, at a 
relatively small additional cost. The whole question, 
indeed, of the influence of waves on the resistance, 
propulsion and pitching of ships has for some time 
been the subject of a systematic research in which 
a stage has now been reached when the general 
effects of rough water upon the hull resistance are 
fairly definitely known. In addition, considerable 
progress has been made with the study of the action 
of a screw propeller in a rough sea. Recent work 
has been chiefly directed to this aspect of the wider 
problem. The experimental course has been to 
propel a model hull, representative of a single-screw 
express cargo steamer, through smooth and rough 
water, by a series of propellers of equal diameter and 
closely the same pitch, but differing in respect of 
rake, skew-back, blade section and outline. The 
results obtained have shown conclusively that the 
screw with the highest efficiency in open water does 
not give the highest propulsive efficiency when 
driving the vessel in smooth water. In rough water, 
a lower propulsive efficiency was obtained with 
every screw. The extra power needed to maintain 
the ship’s speed in rough water was mainly absorbed 
as torque on the shaft, revolutions being but slightly 
affected and thrust practically unimpaired. 

From an analysis of the results now in progress, 
conclusions are being formulated as to the best 
form of propeller blade for good propulsion in 
single-screw cargo vessels under average sea and 
weather conditions. The important difference, 
mentioned above, between the efficiencies of a 
screw working under rough and smooth water has 
been confirmed by a series of experiments in which 
the same model cargo-ship hull was self-propelled 
through smooth and rough water by each of six 
screws of different diameters and pitches, so chosen 
that each propeller was capable of driving the 
vessel in smooth water at the service speed with 
closely the same revolutions. The results showed 
that the screw with the highest “open” water 
efficiency did not propel the ship with the highest 
propulsive efficiency. In rough water both the 
smallest and largest diameter screws needed more 
power to drive the ship than screws of moderate 
diameter. In addition to these aspects of propul- 
sion, the pitching and dipping movements of the 
hull have also been studied in relation to the 
fluctuation of shaft torque and propeller thrust in 
rough water. The confidence with which predic- 
tions derived from model trials in rough water can 
be applied in full-scale design has been sustained 
by a direct comparison between the propulsion data 
collected on an actual ship at sea and those obtained 
from tank trials of a similar model hull self-propelled 
under equivalent rough water conditions. The air 
resistance offered by the superstructure of the ship 
was taken into account and a very close comparison 
resulted. On the whole, it may be said that the 
model test predictions are remarkably close to the 
truth. 

During the past year, data have been analysed 
from four ship trials, revealing, in all cases, power 
results within 2 per cent. of the Froude Laboratory 
predictions, and giving, in all but one case, revolu- 
tions within the same limits of accuracy. Generally, 
however, the full-scale revolutions for a given speed 
are found to be a few per cent. in excess of those 
predicted, a scale effect which is ascribable to the 
size of the model screws. Comparative work of the 
past and previous years, on these lines, is tending 


and others concerned combined with the Laboratory | to show also that, although satisfactory estimates 
to produce ships which are showing a fuel consump- can be made from 16-ft. models for single-screw 
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ships, it is necessary to adopt a somewhat larger| depth of the rudder, leaving the lower portion of the 
model if good estimates are to be made for twin-| rudder area free to balance, give good ship-turning 


screw vessels of normal mercantile type. 


A recent | moments. The effect of the screw races is negligible 


research at the Washington Tank has suggested until the rudder edge swings into the race column. 
that a 20-ft. model is required for twin-screw naval| The rudder forces and ship-turning moments are 
vessels, and that model screws should be not less | lower for streamline than for plate rudders. One 


than 6 in. in diameter, thus confirming the conclusions 
reached at Teddington. 

As distinct from this empirical work on the 
performance of ships in rough weather, a mathe- 
matical investigation is being directed to a means 
of calculating wave resistance. The problem was 
simplified in the initial stages by considering, not 
the complex shape of a normal ship, but a straight- 
line form consisting of two equal triangular prisms 
joined by a rectangular parallelopiped. The wave 
profiles deduced for this form by mathematical 
analysis have been checked against actual measure- 
ments of wave profile obtained by towing two 
geometrically similar models of the straight-line form 
through the water of the tank. The comparison 
between the theoretical and practical results, shown 
in Fig. 18*, is very encouraging, having regard to 


other interesting conclusion is that the effect of 
shoal, as compared with deep water, is to reduce 
ship-turning moments, especially at small angles of 
helm. The problem of manceuvring a ship going 
astern has also been investigated, and it has been 


| found that, if the rudder torque conditions are to 


be the same as those for going ahead, the speed 
astern should not, save in exceptional cases, be more 
than half the speed ahead. 

As an extension of previous work on the wind 
resistance of the exposed hull and upper works of 
ships, experiments have been made to determine 
the effect of wind forces on steering qualities. 
Measurements have been made on three types of 
vessel—a tanker, an intermediate cargo boat, and 
a liner—involving determinations, for different con- 
ditions of wind and water speed, of the centres of 


Fig. 18. COMPARISON OF CALCULATED & OBSERVED WAVE PROFILES 
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the complexity of the mathematical problem. 
discrepancies in mean value between the curves of 
measured and calculated wave resistance are only 
of the same order as the errors in the estimated 
skin frictional resistance which has to be computed 
in order that the wave resistance may be deduced 
from the total measured resistance. Furthermore, 
a consideration of the possible errors in estimation 
of the frictional resistance due to acceleration of 
the stream velocities round the form has shown that 
this acceleration is probably the most serious 
source of error. During recent months the com- 
parison of calculated and actual wave profiles has 
been extended to a form with a more ship-shaped 
water line, in which the triangular prisms of the 
straight-line form have been replaced by prisms 
with parabolic curved sides, again with a parallel 
portion amidships. So far as the calculations are 
advanced, this second form promises equally good 
agreement between the theoretical and actual wave 
profiles. Not the least valuable and interesting 
part of this work is the possibility of analysing the 
calculated wave formation due to a particular ship 
form into components arising from the various 
parts-—bow, shoulders and stern—of the form. It 
is also possible to analyse the calculated resistance | 
of ship-shape forms into contributions from each 
of the component wave systems generated at} 
different parts of the form, and thus to obtain | 
information on the probable effect on resistance of | 
changes in such dimensions as length of entrance or 
length of parallel body. 


Maneuvring of Ships.—Some useful and inter- 


esting results relating to the manceuvring qualities | 


of ships have accrued from a series of tank experi- 
ments conducted on the model of a twin-screw hull 
with raised stern. Six shapes of rudder of the plate 


type and two of the streamline type—all semi- | ; 
| that, for the most efficient combustion and flexibility 


balanced—have been tested at two speeds corre- 
sponding to 10 knots and 15 knots for a 400-ft. 
ship. The effects of partially removing the dead- 


wood in front of the rudder, and of varying the | 


diameter of the propellers, are noteworthy. It 
appears that rudders having the deadwood close 
up to the axis of rotation for the major part of the 


* The permission of the Controller of H.M. Stationery | 2, 
Office has been obtained for the reproduction of the illus- | characteristics of the fuel have made great economies 


trations from the Report included in this review. 





The | pressure respectively of the exposed and submerged 


portions of the ships. 

Two minor investigations may be mentioned, in 
conclusion, as illustrating the scope and immediate 
practical utility of tank research. One is a study 
of the longitudinal stability of motion of flying boat 
hulls, the results of which will prove of material 
assistance in the design of hulls free from dangerous 
“ porpoising.”” The other is a series of experiments, 
which were completed early in the year, with a 
model of Miss England III. It is noteworthy that 
good, steady resistance records were obtained at the 
high towing speed of 25-5 ft. per second. 

(T’o be continued.) 


PULVERISED COAL AND COLLOIDAL 
FUEL. 


WueEn the policy of “ Back to Coal” is advocated, 
it is very important to remember that what is implied 
is not a return to out-of-date and inefficient methods 
of burning the national fuel resources. With the 
advances recently made through scientific investiga- 
tions, the old processes have become obsolete and 
unsuitabie for the needs of modern industry. This was 
the opening contention made by Commander H. D. 
Tollemache, when taking as his subject “ Pulverised 
Coal and Colloidal Fuel,” for this year’s lecture at 
the Special General Meeting of the South Wales 
Institute of Engineers. 

The use of oil as an industrial fuel introduced entirely 
new experiences in regard to cleanliness, convenience, 
flexibility of control, and saving of labour, such as had 
never been conceived possible by coal consumers. 
Such attractions, combined with able salesmanship, 
enabled oil, despite its higher cost, to make inroads 
into the coal markets. 

The burning of coal in powdered form afforded the 
nearest approach so far known to the conditions of 
oil burning. With any fuel it has long been recognised 


of control, it is desirable to increase the surface area 
which is exposed by the fuel to the combustion air, by 
converting it into tiny particles. Unfortunately, 
for many years there were practical difficulties which 
were sufficient to prevent successful commercial develop- 
ment until recently. The process is used now in effi- 
cient service with a wide variety of types of furnaces 
and boilers. Improved knowledge of the technique 
of grinding and more extended knowledge of the 


possible of realisation. Because the surface area 








of the particles of coal increases as the square of the 
linear dimensions, the power required to effect the pul- 
verisation rises very rapidly as the work is continued 
to sizes which pass through the finer mesh screens. 
Although combustion is aided by greater fineness, it 
is now recognised that the increase of power required 
to produce exceptional fineness sets a limit to progress, 
and consequently it is usual to adopt as a standard 
the passage of 95 per cent. of the powder through a 
100-mesh screen. 

This limitation, by power cost considerations, 
of the dimensions of pulverised coal gave rise to 
a problem in burner design, as it was necessary to 
provide for the combustion of particles varying in 
size from, say, 80 mesh, downwards. Improved 
burners had to be produced, and types are now avail- 
able which are capable of controlling the paths of 
the particles according to their size, so that those of 
the larger dimensions are afforded greater facilities 
for burning than the easily-ignited fine portions. 

By its application to electric power station re- 
quirements, pulverised fuel has made possible the 
installation of boilers of greater dimensions and steam- 
ing capacity. In the calcining industries, pulverised 
fuel has been for many years the standard method of 
firing, and the same can be said of the copper smelting 
and refining industry. 

Progress in the use of pulverised coal, the lecturer suid, 
had been slower in this.country than elsewhere. Whereas 
one million tons were burned each year in Great 
Britain, six times as much was consumed in Germany 
and forty times as much in the United States. This 
was partly due to the fact that no organisations existed 
in the British Isles for the production and distribution 
of the fuel in prepared form. The high capital cost of 
installing pulverisers must often have proved sufficient 
to outweigh the financial and technical advantages 
of the system of firing. Comparisons of the cost per 
therm of various methods of producing heat showed 
that electricity, obtained at $d. per unit cost ls. 3d. ; 
gas, with a calorific value of 520 B.Th.U. per cubic 
foot and sold at ls. 6d. per 1,000 cu. ft., cost 3-5d. ; 
oil, obtained at 50s. per ton, of 19,000 B.Th.U. per 
pound calorific value, cost 1-4d.; while pulverised 
coal, made from raw coal at 13s. 6d. per ton, of 13,500 
B.Th.U. per pound calorific value, cost 0-6d. When it 
was realised that pulverised coal could give such a result, 
including all the costs of preparation and operation, 
with comparable advantages to those of gas and oil, 
an increased use of the fuel might be anticipated, with 
great reductions in the costs of operation of many 
industries, and enhanced competitive powers. 

A dry fuel, such as pulverised coal, sometimes pre- 
sented difficulties of manipulation, as compared with 
one in liquid form. Tanks, for instance can be filled 
with oil without artificial levelling, as is needed with 
dry powdered coal. Their emptying, when used for 
oil, is possible by simple pumping. Consequently, and 
particularly for marine purposes, a liquid fuel possessed 
undoubted advantages. In the marine market, more 
than any other, coal is steadily being displaced by oil. 
Any means, holding out the possibility of retrieving 
half of this loss for the coal industry is of great impor- 
tance to the country. In many respects colloidal fuel, 
consisting of a homogeneous and stable mixture of 
powdered coal and oil, is superior as a boiler fuel to 
straight oil. It is safer than oil, and its steam-raising 
capabilities may be better than either the coal or oil, 
when burned separately. Owing to the presence of the 
solid particles, a more intensely radiating flame is pro- 
duced on combustion. The ash produced with a fuel 
made from a good quality of coal may amount to less 
than 14 per cent. 

On board ship space is of supreme importance. A 
ton of colloidal fuel occupies approximately 32 cub. ft. 
of hull space, as compared with 37 cub. ft. for oil, and 
43 cub. ft. for coal. In addition, for a given volume, 
colloidal fuel gives most heat. An interesting charac- 
teristic of colloidal fuel is that its specific heat is about 
26 per cent. less than that of straight oil. Conse- 
quently, the amount of heat required to give mobility 
to the fuel for atomising in the burners is less. Because 
colloidal fuel is heavier than water, it does not, like 
fuel oil, float upon that medium, and consequently its 
use reduces the fire risk. This property also makes it 
possible to use a water seal to prevent evaporation 
in storage. The particles of solid fuel used in the oil- 
coal mixture are much too large to form a true colloid, 
but there are stabilisation agents available which 
definitely assist the continued suspension of the solid 
matter and retard the rate of settlement. Another 
method of preventing the deposition of supra-colloidal 
particles is to convert the liquid phase into a gel, with 
some substance capable of entering into colloidal 
solution with it. Certain soaps are known to possess 
the property in conjunction with certain oils, and soap- 
oil gels have been made which retain coal particles 
in permanent suspension up to ¥; in. size. An impor- 
tant field for research exists in the need for gels, 
which will maintain coal particles in permanent suspen- 
sion in oil, and yet remain sufficiently fluid to be 
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handled with, or without, heating. 


A further possi- 
bility is the formation of a gel directly between the 
coal and oil, without the use of any third substance. 
This has been done in France by Professor Gillet, who 
has formed completely stable mixtures of 80 per cent. 
of coal in anthracene oil. 

Coal may be reduced to particles of colloidal dimen- 


sions by the process known as peptisation. This con- 
sists in splitting up the particles by an action the reverse 
of coagulation. It may be accomplished physically, 
by the action of solvents, such as pyridine, or chemi- 
cally by agents, such as chlorine, which so alters the 
coal structure that it assists dispersion into colloidal 
solution. Coal distillates, such as anthracene oil, also 
possess the property. A fuel made on this principle, 
with the name Fliesskohle is now made in a small 
commercial plant in Germany, but no conclusive test 
data have yet been made generally available, regarding 
its stability and cost of production. If this process of 
peptisation can be successfully accomplished, without 
the addition of costly agents, it would constitute the 
ideal method of associating coal with oil, since it would 
be possible to separate the ash from the coal. 

It is very improbable that any large development in 
the use of colloidal fuel on a commercial scale can take 
place until it can be supplied at a price which is 
attractive to the consumer. Whenever the price of oil 
is high relative to that of coal, the margin is available 
for the production of colloidal fuel, at an economical 
rate, compared with oil fuel, on a heat basis. Oil 
fuel for land installations may be in the neighbourhood 
of 60s. per ton, or much higher than the price of coal, 
which enhances the possibilities of developing the use of 
colloidal fuel, in such cases as for central heating. In 
the marine service, fuel oil for bunkering may be as 
low as 25s. to 30s. per ton, leaving a much smaller 
margin for treatment with coal. The problems relating 








to colloidal fuel are of sufficient national importance to 
warrant intensive and systematic investigation. The 
work calls for the co-operation of the Fuel Research 
Board, with the coal, oil and shipping industries and 
with the Admiralty. 


GuIDE To OrrictaL Statistics.—The eleventh annual 
volume of the Guide to Current Official Statistics has 
recently been issued and may be obtained, price ls. net, 
or post free 1s. 5d., from the sales offices of H.M. Stationery 
Office, Adastral House, Kingsway, London, W.C.2. The 
Guide constitutes a key to the large amount of statistical 
information contained in the hundreds of surveys, 
periodicals, returns and reports, on a wide range of 
subjects, published annually by Government Depart- 
ments. It gives not only a list of the titles and prices 
of official publications containing statistics, but also a 
comprehensive alphabetical index, showing the nature 
and scope of the information available on each subject. 


Mortor-INDUSTRY DELEGATION TO FINLAND.—Lt.-Col. 
John Colville, M.P., the secretary of the Department of 
Overseas Trade, informs us that after preliminary 
conversations with representatives of the Finnish Tariff 
Delegation to the United Kingdom, the Society of Motor 
Manufacturers and Traders has arranged for a delegation, 
representative of the United Kingdom motor industry, 
to visit Finland to study, in collaboration with Finnish 
interests, the special needs of the market. The delega- 
tion will comprise Mr. Leslie Walton, president of the 
Society of Motor Manufacturers and Traders, Mr. W. E. 
Rootes, Colonel D. C. McLagan, D.S.O., secretary of the 
Society, and Mr. C. F. Monier-Williams, representative 
of the Department of Overseas Trade. Mr. R. K. Jopsom, 
commercial secretary to H.M. Legation at Helsingfors, 
has received instructions to co-operate in every possible 
way. It is anticipated that the delegation will arrive 
in Finland on September 4 at the time of the “ British 








Week ” extending from September 4 to September 10. 


VERTICAL HYDRAULIC BROACHING 
MACHINE. 


ALTHOUGH the majority of broaching machines are 
of the horizontal type, the vertical arrangement offers 
a decided economy in floor space, and also facilitates 
the handling of the work to some extent. In the 
vertical machine shown in the accompanying illustra- 
tion, for example, it is unnecessary for the operator to 
handle either the broach or the finished piece, the only 
operation involved being to slip the work over the top 
of the broach and to start the machine. The broach 
is automatically connected up to, and released from, 
the pulling head. The machine is manufactured by 
Messrs. Alfred H. Schiitte, of Cologne. The sole 
agents are Messrs. A. C. Wickman, Limited, Coventry, 
by whom arrangements have now been made to 
build these tools here. The machine is of the hydraulic 
type, and consists essentially of two vertical cylin- 
ders, which can be seen in the illustration, operating 
the pulling head. The cylinders, oil reservoir and 
driving motor are mounted on a common base, which 
forms a tank for the cutting lubricant. The pumps 
are of the “ Enor” type, described in ENGINEERING, 
vol. exxxiv, page 634 (1932), and are enclosed in the 
pressure oil reservoir which can be seen behind the 
column of the machine. The machine may be driven 
by any motor of about 15 h.p., and running at about 
1,500 r.p.m., the power being transmitted by a flexible 
coupling to a pair of back gears, which reduce the 
speed to that required for the pumps. The back gears 
are located in a swivelling casing to allow the centre 
of the driving pinion to be adapted to the centre height 
of the motor used. There are two pumps, driven from 
a common shaft, one delivering the oil for the working 
stroke, and the other operating the auxiliary control 
gear. The cutting lubricant pump is bolted to the 
base and driven from the motor shaft by belting. 

The pulling head bridges the plungers at the top, 
the plungers being raised by the oil pressure and 
descending by their own weight. An oil-cushioning 
device, which serves as a brake, is provided at the end 
of the downward stroke. The pulling head carries 
a holder which is arranged to pick up and release the 
broach automatically at the required points in the cycle. 
When charging the machine, the broach is in the lower 
position, the bottom end fitting into a tapered bush. 
The work is slipped over the top of the broach, and 
the hanging lever, which can be seen in front of the 
right-hand column, is then moved. This movement 
admits oil under the plungers, which then begin to rise 
until the top of the broach is automatically gripped by 
the pulling head. The lifting device then falls again 
and the broach continues to pass through the work, the 
latter being held by a self-aligning locating fixture 
attached to the lower end of the cross tie. At the end 
of the working stroke, the work is released and runs 
down a chute, not visible in our illustration, to a 
receptacle. The pulling head then returns to the start- 
ing position, automatically releasing the broach and 
leaving it in position for the next operation. The 
slight shock caused by releasing the broach loosens 
the chips adhering to the teeth, the chips being then 
washed away by the cutting medium. 

A direct-reading pressure gauge, visible in the illus- 
tration, shows the pressure applied, and a safety release 
valve to which it is connected may be set so that the 
broach will be stopped if the load exceeds a pre-deter- 
mined amount. The maximum allowable pull is 
marked on every broach, and the device at once indi- 
cates an overload due either to the material being 
harder and tougher than that for which the tool was 
designed, or to the broach being blunt. All tubes for 
the pressure oil, cutting medium and lubricating oil are 
of copper. The length of the stroke can be regulated 
by an adjustable stop. Either the working or return 
stroke may be interrupted at any time by moving the 
main control lever into an alternative position provided 
for the purpose, and in addition, the auxiliary lever, 
visible to the right of the main lever of the machine, 
enables the movement of the broach to be reversed in 
any position. The maximum stroke is 47 in., and the 
maximum pulling capacity about 10 tons. The 
broaching speed can be varied by infinite gradations 
from zero to 40 ft. per minute, and the return speed of 
the broach is about 66 ft. per minute. The distance 
between the cylinders is 13} in. 


Tue “ Nonsmupce ” Art Brusx.—This brush, which 
is intended for colouring stencil designs on paper or 
other material, can be used with writing ink, drawing 
ink, water colours or chalks. It consists of a hollow 
cylindrical holder into the upper end of which a piece 
of cotton wool, or other suitable soft fibrous material, 
is inserted, and forced down by means of a pointed rod 
until it projects a little from the lower end of the holder 
and thus forms a brush. The wad can, of course, be 
easily pushed out and reversed when it is required to 
work with a different colour. The brush is the invention 
of Mr. C. M. Bennett, M.I.E.E., Engineering Department, 
London Power Company, Limited, Ergon House, 
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NOTES ON NEW BOOKS. and gives an account of an investigation by Dr.-Ing. 
p < , Werner Duhnsen on the operation of the Hindley or 
THe annual general meeting of the German Institu- globoid worm gear in which the number of teeth in 
tion of Naval Architects was opened in Berlin on gear is increased by shaping the worm to suit the 
November 17, 1932, and the proceedings are dealt with curvatese of the ane. Sipe or This gear needs special 
in the Jahrbuch der Schiffbautechnischen Gesellschaft, care in its construction and alignment, and the article 
vol. xxxiv, 1933. In his opening remarks, the chair- deals with contact conditions and the possibility of 
man, Professor J. Schiitte, stated that the Institution | interference between the teeth of the worm wheel and 
was founded on May 23, 1899, with a view to discuss the thread on the worm. The second is entitled 
and to further theoretical and practical questions | + (jmengenmessungen an Ringschmierlagern,” and 
dealing with ship construction and navigation, 4) Jives the results of experimental work carried out by 
programme which it had regularly followed. He then | }), Ing. Kurt Muller to ascertain how much lubricant 
gave a brief history of the Institution. The activities reaches the bearing in ring lubrication. The efficiency 
of the sub-committees were then entered into, and the of this type of lubrication is assumed to be measured 
papers before the meeting were read and discussed. | hy the ratio between the quantity delivered by the ring 
These numbered 16, dealing with the electric propulsion | ¢4 the journal and the quantity actually reaching the 
of ships, the double-acting Diesel engine for ship! hearing, The test journal had a diameter of about 
propulsion, steam boilers, tank and other tests, ship | 44 mm.. and tests with loads from 9-5 kg. to 50 kg. per 
stability, the whirling and vibration of shafts, anti- square centimetre, speeds from 300 r.p.m. to 1,300 
rolling tanks, &c. None of the papers gave rise to r.p.m., and clearances from 0-13 mm. to 0-29 m.m. 
any very heavy discussion. The one dealing with| show that the average efficiency is about 6-5 per cent. 
The Behaviour of Lubricating Oils Under Pressure,” | Roth articles are illustrated by a large number of 
led, it was stated, to a lively exchange of views, but diagrams. . 
since this did not advance matters, it was decided 
not to publish in the proceedings the discussion on the The Theory of Machines, by L. Toft and A. T. J. 
paper in question. The paper on “The Electric! Kersey (Sir Isaac Pitman and Sons, Limited, price 
Propulsion of Ships,’’ reviewed the problem historically | 9s, 6d. net), is one of the Pitman Engineering Degree 
and dealt with the various ways in which the current! Series, and as such is designed to cover the syllabus 
may be generated and applied. Turbo-electric and | specified for Degrees in Engineering and, in addition, 
Diesel-electric drives were stated to be those that! that required for the Higher National Certificate and 
would be employed in the future, and the economical | the associateship examinations of the engineering 
advantages of electric transmission were especially | institutions. Throughout, the authors have succeeded 
prominent when the power transmitted was variable.| in presenting, in a comprehensive way, the funda- 
Further marked advantages arose from the fact that | mental principles on which the various sections of the 
electric transmission allowed of great freedom in the | subject are based. In certain cases they have intro- 
lay-out of propelling machinery. One _ speaker! duced little-known methods as, for ex imple, the idea 
gave a brief illustrated description of the armoured | of direct and reverse cranks in the analysis of radial 
ship Wiininmdinen for the Finnish Navy, which was| engines for the balance of reciprocating masses. In 
said to be the first Diesel-electric ship to be built.| this second edition, there are no serious alterations or 
One paper described the application of the La Mont | additions to the first edition, but a few errors and 
boiler for steam generation on board ship. We dealt | misprints have been corrected and additions have been 
with the La Mont boiler in our issues for March 15 and | made to the examples. That the authors have supplied 
March 29, 1929, and stated that the prin iple might a need is proved bv the call for a second edition, but we 
also be applied to Scotch marine boilers and locomotive- | think the opportunity might have been taken to improve 
type boilers. We need not, therefore, enter further| the book in one or two minor respects. For instance, 
into the matter here. It was decided, at the meeting. | the space allotted to turning moment diagrams and 
that practical trials, made under regular service con-| flywheels might with advantage have been increased 
ditions, could alone determine whether the La Mont so as to enable some reference to be made to internal- 
boiler was superior or not to the marine boiler of normal | combustion engine cycles. Also, in the section on 
construction. These papers and those we have briefly | steam-engine reversing gears and valve diagrams, the 
alluded to above will interest naval architects and| Bilgram diagram ought to be given. It provides a 
marine engineers. The price of the book is 28 marks,| much neater solution for problems in which the valve 
and it can be obtained from the Deutsche Verlagswerke | travel is not known than that shown in Article 103, 
Strauss, Vetter and Company, Berlin, S.W. 68. and in any case is much to be preferred to the Zeuner 
diagram forallordinary problems. The book, however, 
may be thoroughly recommended to students. Funda- 
mental principles are presented concisely and, in addi- 
tion to the worked examples in the text, there are 
several culled from various sources at the end of each 
chapter. 


| 


The chemical, physical and colloidal properties of 
the various types of clays which are found in the earth, 
have been extensively studied during recent years, 
although comparatively little work has been done on 
the complex constitution of the more unusual refrac- 
tory materials. The application of clay as a detergent 
is of considerable antiquity, and the wide ramifications 
of the modern industries connected with the manufac- 
ture and applications of clay and clay products is a 
common observation. The Chemistry and Physics of 
Clays and other Ceramic Materials, by Alfred B. Searle 
(London: Ernest Benn, Limited, price 55s.), is the 
second edition of a standard work on the subject, 
which well summarises the recent developments in 
ceramics, and gives a resumé of the current theories 
relating to such diverse phenomena as plasticity and 
the precise nature of colouring agents in particular types 
of clays. The author gives a well-reasoned account of 
the outstanding contributions to this subject by Bragg 
and his co-workers, in which it is shown that the old 
idea that all chemical compounds are composed of 
molecules does not strictly apply to solid substances ; 
that the difference between various forms of carbon 
lies in the bonding of the layers of electrons ; and that 
although the directly visible optical activity of quartz 
does not greatly assist in the investigation of its 
constitution, recent X-ray investigations permit the 
construction of the quartz space lattice to be clearly 
understood. The chapter devoted to the electrical 
and magnetic properties of ceramic materials contains 
much recent investigational work, particularly relating 
to the electrical resistivity of minerals used in the 
ceramic industries, the resistivity of porcelain to 
puncture by electrical currents when under or over-| subjects are being regularly published in Paris by the 
tired, and also the electrical resistivity of various types | International Committee appointed by the Seventh 
of bricks. This edition has been well prepared, a very | Congress of Applied Chemistry, held in London, on 
large proportion of the text having been entirely | June 2, 1909. The general secretary of the committee 
rewritten. is Dr. Ch. Marie, 9, Rue de Bagneux, Paris 6, to whom 
all communications concerning the book should be 

The results of two original pieces of research work are | addressed. As was the case in former years, a separate 
given in Versuchafeld fur Maschinenelemente der | issue, abstracted from the main volume—vols. viii and 
Vechnischen Hochschule zu Berlin (Berlin: R.Oldenbourg, | ix in the present instance—is published, covering 
price 5 marks), which is edited by Professor Kammerer. | engineering and metallurgy. The last separate issue 
The first is of interest to those engaged in the design| we have received gives constants and numerical data 
of worm gearing. It is entitled “ Ermittlung der| on engineering and metallurgy for the years 1927- 
Beruhrungsverhaltnisse von Globoidschneckentrieben *: | 1928, being pages 2552 to 2706, taken from vol. viii, 


Einfiihrung in die Theoretische Kinematik, by R. 
Miller, published by Julius Springer, of Berlin, price 
6-80 marks, is a purely geometrical treatment of the 
subject of kinematics, and the author provides the 
theoretical foundation on which a knowledge of the 
theory of machines may be based. Many geometrical 
propositions are given which are of fundamental import- 
ance in the kinematics of machinery. After discussing in 
detail the fundamental laws of plane motion of a rigid 
body, including the properties of the instantaneous 
centre and the space and body centrodes, the author 
considers the relative motion of several bodies moving 
in the same plane. The next chapter is devoted to the 
properties of the cycloidal curves and their application 
as profiles for wheel teeth, and this is followed by 
chapters on the four-bar chain in all its many and 
varied forms, and on the acceleration of a point with 
plane motion. Finally, there is a short discussion 
of the important laws which govern the motion of 
a rigid solid body. The treatment is commendably 
clear, and the diagrams are excellent, although we 
think the use of the same letters in different type on 
the same diagram should be avoided, if possible, in the 
interests of the reader. 








The Annual Tables of Constants and Numerical Data 
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and similar data for the year 1929, pages 1474 to 1607, 
taken from vol. ix. The information given is that 
contained in papers read before technical societies, and 
in technical journals published throughout the world 
in the years named. The data are in the form of 
diagrams and tables, with explanatory subject-matter 
in French and English, and they cover, in regard to 
engineering, timber, concrete and similar materials, 
refractories, lubricants, hydraulics, various classes of 
fuel, rubber, &c., and include mechanical and thermal 
constants. In regard to metallurgy, ferrous and non- 
ferrous alloys, their properties, behaviour, treatment, 
tests, &c., are reviewed in detail in the same way. 
The indexes are in French, English, German and 
Italian. The engineering and metallurgical sections 
.of the main volume are issued separately, in one 
book, under the title Art de [' Ingénieur et Métallurgie, 
Résistance des Matériaux et Données Numériques Diverses, 
Extraits des Volumes viii et ix, and are edited by 
M. L. Descroix, manager of La Revue de Métallurgie, 
Paris. Like the preceding ones, the present separate 
issue, which appeals specially to engineers, contractors 
and metallurgists, will be found handy for reference 
purposes. 


CATALOGUES. 


Electric Fittings.—A descriptive list of plugs and sockets 
for connecting cables to outdoor portable machinery is to 
hand from Messrs. Reyrolle and Company, Limited, 
Hebburn-on-Tyne. 

Woodworking Machinery.—A catalogue of special wood- 
working machines, giving the times required for various 
jobs and illustrations of example products, is to hand 
from Messrs. Wadkin and Company, Leicester. 

Marine Propeller—We have received a descriptive 
pamphlet of the internal-cone propeller from the patentee , 
Mr. Donald V. Hotchkiss, North Bridge, Wareham, 
Dorset, with particulars of some passenger boats, tugs 
and barges in which it has been installed. 

Machine Tools.—A catalogue is to hand from Messrs. 
George H. Alexander Machinery, Limited, 83-84, Coles- 
hill-street, Birmingham, giving particulars of lathes, 
grinding machines and machines for honing reamers 
made by Messrs. Loewe-Gesfiirel A.G., Berlin. 

Electric Furnaces.—A catalogue of melting furnaces, 
received from Messrs. Electric Furnace Company, 
Limited, 17, Victoria-street, London, S.W.1, illustrates 
examples, with charging and pouring gear, for dealing 
with loads up to 20 tons or more. 

Oil-Engined Shunting Locomotives.—Messrs. Sir W. G. 
Armstrong, Whitworth and Company (Engineers), 
Limited, Scotswood, Newcastle-upon-Tyne, have issued 
a catalogue giving very complete information on oil- 
engined shunting locomotives made in a wide range 
of sizes and suitable for all rail gauges. 

Transformers.—Messrs. Bruce Peebles and Company, 
Limited, Edinburgh, 5, have issued a carefully prepared 
and well illustrated pamphlet on power transformers, 
with sections describing their factory and plant, cores 
and windings, terminal boxes, transformers complete 
with tanks, mercury-are rectifiers, and illustrations of 
typical transformers in service. 

Rotary Drying Machine.—A machine for drying 
broken or loose materials and consisting of a large 
revolving tube with lifting blades and axial draught 
of hot air or gas, is illustrated and fully described in a 
special catalogue to hand from Messrs. Sturtevant 
Engineering Company, Limited, *147, Queen Victoria- 
street, London, E.C.4. 

Lubricant Insurance.—A rather unusual expression 
of the confidence of a firm in the quality of its products 
is embodied in a offer of free insurance for a year against 
machinery breakdown by Messrs. Sternol, Limited, Fins- 
bury-square, London, E.C.2. Messrs. Sternol make the 
offer in connection with a cooling lubricant for over- 
heated bearings, which carries the name “ Cooloricid ” 
and which is stated to be an immediate and effective 
preventive of seizure and damage. The lubricant is 
put up in assertive red containers so that it may be 
kept as prominent as a fire extinguisher. The insurance 
policy agrees to replace or pay compensation for all 
damage for the period stated up to a limit of 2,000I., for 
machinery or transport in which such damage is the 
result of using the lubricant. 

Dardelet Bolts and Nuts.—In our issue of August 29, 
1930, on page 282, we illustrated and described the 
Dardelet self-locking screw thread and, subsequently, in 
our issue of October 23, 1931, on page 535, we dealt 
with the works of Messrs. British Dardelet Threadlock, 
Limited, Chase-road, London, N.W.10, where bolts, 
nuts and studs with this form of thread, as well as 
with Whitworth, British Standard Fine, and other 
threads are made. We have recently received an 
attractive booklet describing the Dardelet thread and 
calling attention to its advantages, the latter being 
supported by reports of tests made at the National 
Physical Laboratory. From these it is shown that 
in tension Dardelet bolts and nuts are considerably 
stronger than either Whitworth or British Standard 
Fine threads, while under tensile impact the Dardelet 
thread is over 70 per cent. stronger than the Whitworth 
thread and 50 per cent. stronger than the latter in 
torsion. Their satisfactory behaviour in_ vibration 
tests is also clearly shown by reproductions of National 
Physical Laboratory tests. he booklet concludes 
with a number of illustrations of the North Acton Works, 
where large stocks of bolts and nuts, studs, set screws, 





socket screws and taps are stocked in all standard dimen- 
sions, both bright and black. 
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THREE-ENGINED PASSENGER AEROPLANE. 


CONSTRUCTED BY 


THE SOCIETA BREDA, SESTO SAN 


GIOVANNI, 


MILAN, ITALY. 




















Fie. 2. 


ITALIAN PASSENGER AEROPLANE 
‘* BREDA 32.” 


ARRANGEMENTS were made, a few weeks ago, by 
which the Air Navigation Company Transadriatica, of 
Venice, has been merged with the Societa Aerea 
Mediterranea, of Rome, and services commencing 
from Venice, where there is still a local office of the 
company, have now been taken over by the Societa 
Aerea Mediterranea. In accordance with its policy of 
using exclusively Italian material, the Societa Aerea 
Mediterranea, which has long been employing the Savoia 


Marchetti 8.55 passenger aeroplanes on its sea routes | 


and on its land lines starting from Rome, adopted, a 


few months ago, the Savoia Marchetti 8.71 and the | 
|emergency exit through which passengers can jump 


Caproni 101 machines for passengers, and has recently 
decided to employ on the lines formerly operated by 
the Transadriatica, the most recent “ Breda 
aeroplanes, built by the Societa Breda, at Sesto San 
Giovanni, Milan, in place of the German-built machines 
previously used. 


gives good lateral stability. The wings, although 
smaller, are of the same form as that of the “ Breda 
CO.20”’ bombing machine, that has given satisfactory 


| results during the trials to which it has been submitted. 


|earried on in the dark or in fog with safety. 


39° | 6 


The ailerons are balanced. The fuselage is divided into 
two parts and the cockpit is’ provided with two pilots’ 
seats, behind which are seats for the mechanic and wire- 
lessoperator. The pilots’ seats are enclosed in a glazed 
cover, some of the windows being capable of sliding. 


| The equipment of control and navigation instruments 


is particularly complete, and enables flight to be 
The 
cabin is wide, comfortable and well equipped, and has 
accommodation for 14 passengers. Access to it is 
afforded by two large doors, one of which serves as an 


with parachutes in the event of a serious accident. 
Salvator’ parachutes are provided for all passengers. 
A comfortable, modern toilet room is placed behind 


| the cabin, as well as a luggage compartment ; a second 


luggage compartment is located below the pilots. The 


The * Breda 32,” a photograph of which is reproduced | tail is of the monoplane cell type, the horizontal fin 
in Fig. 1, is a three-engined monoplane with a cantilever being adjustable during flight from the pilots’ seats. 
low wing of thick profile, constructed entirely of steel | The tail rests on a skid fitted with a steerable wheel 


and light alloys. The wing span is 26-60 m. (85 ft. 6 in.), 
the length of the machine being 16 m. (52 ft. 6 in.) and | 
the height 4-50 m. (13 ft. 34 in.). 





It is specially | elastic 


having a pneumatic tyre. The chassis, which is of 
high-grade steel, is wide and is provided with oleo- 
shock-absorbers. It is fitted with cantilever 


intended for use on air lines traversing the Alps; its | wheels, partly enclosed in stream-line covers, and 
power plant is of ample capacity and structural strength | with expansion brakes controlled from the pilots’ 


is adequate. 
lightness with great strength ; its construction is well | 
shown in Fig. 2. 


The wing has a single spar and combines | seats. 


The power plant consists of three Wasp Junior 


The wing area is 85 sq. m. (915 sq. ft.), | engines, each of 320 h.p., mounted as shown in Fig. 1. 


and the loading amounts to 76-5 kg. per square |They are fitted with metal propellers, the pitch of 


metre (15-7 lb. per square foot). 








A marked dihedral | which can be adjusted on the ground. 


The maximum 





speed of the machine is 235 km. (146 miles) per hour, 
the cruising speed being 200 km. (124 miles) per hour, 
and the minimum speed 100 km. (62 miles) per hour. 

Although the machine is at present fitted with 
Wasp engines and the trials have been carried out 
with these engines, it is intended to fit Fiat A.53 engines 
as soon as trials with the latter have been completed. 
The weight of the machine, empty, is 3,800 kg. 
(8,377 lb.), and the totai weight, with a load of 2,700 kg. 
(5,952 Ib.), is 6,300 kg. (13,890 Ib.). 


THE SCANDINAVIAN SECTIONAL 
MEETING OF THE WORLD POWER 
CONFERENCE. 


(Continued from page 181.) 


CONTINUING our account of the papers presented to 
the recent sectional meeting of the World Power 
Conference in Scandinavia, we now propose to deal 
with Section Il, Power and Heat Combination. 

In his general report to this section, Mr. T. 
Nordensson observed that in the case of a steam plant 
where the generation of power was of secondary import- 
ance, compared with that of heat for process work, 
| opinions amongst engineers differed not so much on 
matters relating to the feasibility of such schemes as 
|} on those concerning methods and arrangements best 
| suited for an installation that had to work under 
| specified conditions. The chief problem involved, in 
| most instances, consisted in formulating guiding 
| principles by which future combined power and heat 
schemes could be developed along lines that ensured 
the most efficient use of fuel and other sourecs of 
energy, when viewed from industrial and national 
standpoints. Although each proposal had to be 
examined on its own merits, it was essential that 
attention be given to certain general factors which 
affected the results obtained, one of the most important 
of which was the ratio of power to heat required for 
a particular plant. Hence, it was first necessary to 
obtain reliable data and diagrams that showed daily 
and annual ranges of this ratio, the determination of 
which might necessitate investigating temperature 
variations of the atmosphere during corresponding 
periods of time. Whether one considered a new plant, 
or problems connected with rearrangements necessary 
to adapt an existing installation to new conditions, 
account should be taken of the advantages offered by 
the introduction of high-pressure steam, back-pressure 
turbines, slightly superheated steam for process work, 
and the use of hot water instead of steam for general 
heating purposes. 

In the event of the steam being first used for the 
generation of power, it was possible that the available 
exhaust steam would be insufficient to supply the 
necessary heat demand; then it might be advisable 
to install boilers designed primarily for turbine require- 
ments, in addition to steam generators for those of heat 
supply. The chief problem to be solved in such a 
case was that of deciding the size and type of turbine 
best suited for a prearranged system of interconnection 
between the two sets of boilers, and this matter assumed 
considerable importance when it was proposed to use 
turbines operating with relatively high-pressure steam. 
In instances where high-pressure steam was being 
introduced into existing factories in which low-pressure 








plants already operated, much thought must frequently 
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be given to devising the best means of ensuring un- 
interrupted working of the low-pressure plant while 
alterations necessitated by the high-pressure steam were 
being carried out. 

Mr. Nordensson also suggested that engineers in the 
various countries might well make a survey of existing 
and proposed plants in which a reasonable investment 
on modern machinery would yield a profitable return 
in the form of by-product power, since such a survey 
would give a clearer picture of power and heat sources 
available for future development than would one 
consisting of information bearing on known resources 
of water power, coal, oil, peat, shale, and wood. 

Mr. 8S. Kaniewski remarked, in his paper on 
“ Sugar Factories as a Source of Surplus Electric 
Energy,” that, in view of the facts that the 
Polish beet-sugar industry was chiefly concentrated 
in the western part of the country, where electric 
supply was highly developed, and the prevailing 
tendency to install high-pressure boilers working in 
conjunction with back-pressure turbines, these sugar 
factories could generate cheap electric power in quan- 
tities considerably in excess of their own requirements. 
As each factory usually had two turbines, one for stand- 
by purposes, the simultaneous operation of both 
units offered an opportunity of producing surplus power 
that could be used in the general electrification scheme 
of the country, while the heat in the turbine exhaust 
could be used for process work in the factories. The | 
possibilities available along these lines were illustrated | 
by reference to results of a survey undertaken by the | 
Polish Institute of Sugar Industry, which showed that 
the daily power requirements during a campaign | 
amounted to 670 kWh per 10,000 quintals (1,000 tons) | 
of beet treated. The turbine plants generally operated | 
with steam at 25 atmospheres (368 Ib. per square inch) | 
pressure, superheated to 350 deg. C., and exhausted | 
against a back pressure of 3 atmospheres (44 lb. per 





square inch), so that if all the steam were passed | matters relating to complete 


feed water. It was noted that, during one year, a 
Diesel engine generating set produced 920,000 kWh 
from 259 tons of fuel that cost 17,900 Danish kroner. 
Messrs. P. A. Halberg and K. Merch gave the second 
paper, entitled “ Operating Results from a Bleeder- 
Turbine Power Plant in a Modern Brewery and its 
Costs per Unit of Produced Power,” which referred 
to the Tuborg brewery, where 4,000,000 kWh of power 
and 100,000,000 kg. (100,000 tons) of steam are con- 
sumed annually. Some years ago it was decided to 
increase production by raising the steam pressure from 
10 atmospheres (147 lb. per square inch) to 22 atmos- 
pheres (322 lb. per square inch), and the corresponding 
temperatures from 200 deg. C. to 360 deg. C. The 
authors discussed at some length the many factors that 
were taken into account in planning their installation, 
which included four Vickers-Spearing boilers normally 
generating 60,000 kg. (59 tons) of steam per hour, three 
multi-stage bleeding turbines of 3,740 kW, an oil 


jengine of 190 kW capacity, a Ruths accumulator, 


electric storage batteries, and ammonia compressors. 
From the fully detailed analysis of working results 
obtained from the high-pressure steam plant, it was 
interesting to note that although the power and heat 
consumptions had increased by 21-5 per cent. and 17 
per cent., respectively, the coal consumption had only 
increased by 4-7 per cent. While the overall thermal 
efficiency obtained was less than that reached in 
modern power stations, it was practically equal to that 


| of an oil-engine installation, and the total operating 


expenses compared favourably with what would be the 
case if power had been purchased from a supply com- 
pany. The alternative of an oil-engine plant was 
enlarged upon by the authors, who showed that the cost 
of power under such conditions would have been from 
1-3to 2-2 times that of the turbine installation referred 
to in the paper. The paper contained an instructive 
examination of economical aspects of the scheme, 
electrification of the 


through the turbines it would be possible to generate | machinery, and methods of estimating heat require- 
1,470 kWh per 10,000 quintals of beet, thus giving a| ments when an increase of production was contem- 
surplus power output of 800 kWh for this quantity of | plated. 


beet. A detailed heat-flow diagram obtained from a 


factory dealing with 15,000 quintals of beet showed 0 | @snsuation and Use of Steam Power,” 


power surplus of 1,300 kWh. 
capacity of sugar factories in Western Poland was 
44,000 kW, and was gradually increasing, but it was | 
suggested that 60,000 kW represented the maximum 
economical limit ; any further increase in sugar pro- | 
duction would be best effected by extending the dura- 
tion of campaign, which normally began in mid- 


October and terminated towards the end of December. | 


A proposed scheme of co-operation between sugar 
factories and supply companies was examined in detail, 
and found to be most economical from commercial and 
industrial standpoints. Attention was also given to an 
alternative scheme, involving general electrification of 
sugar factories, that would be independently developed 
until a suitable occasion arose for the interconnection 
of these plants with the main power-transmission lines. 

Two contributions on Combined Heat and Power 
Supply in Breweries were presented, both dealing 
with Copenhagen establishments. The first was that 
of Mr. J. P. Spangenberg, of Copenhagen, on “ Com- 
bined Heat and Power Supply at the Carlsberg 
Breweries."" The author remarked that, although 
increased pressure and temperature were frequently 
used as means of obtaining the best results in modern 
plants, it appeared to him that such methods tended to 
affect adversely the reliability, owing to corrosion and 
high stress effects being thereby introduced. The 
brewery in question, which covered 25 hectares (61-7 
acres), was obliged, in 1921, to increase its power and 
heat supply, and in view of the capital involved 
(amounting to 10,000,000 Danish kroner), it was de- 





cided to distribute the expenditure over a period of | 


11 years, and follow out the method of reconstruction 
and extension described in the paper. This included 


increasing the boiler pressure from 10 atmospheres | 


(147 lb. per square inch) to just double that pressure, 
and the contribution contained a description of the 
procedure followed by which the new plant was gradu- 
ally introduced into the brewery so as not to interfere 
with the running of it in the meantime. In 1929, the 


plant included four new Stirling type boilers, each of | 


425 sq. m. (4,575 sq. ft.) heating surface and fitted with 
all modern accessories (with the exception of super- 
heaters), 
and compressors. The paper included details of the 
capacities of these machines, and diagrams of heat 
flow and distribution throughout the brewery. 
Although the boiler load during two hours might vary 
by 25 per cent., a working efficiency of 78 per cent. to 
S80 per cent. was recorded. 
pressure was used for various process purposes that 


steam engines and a bled steam turbine | 


In his contribution on “ Economic Principles of the 
Professor B. 


The present total power | Wuolle, of Helsingfors Technical University, dealt 
| with the subject of the rational use of capital in power 


schemes as affected by the most economical boiler 
pressure and no-load characteristics of boilers and 
turbines. The increase in boiler pressure at any 
stage of development must be justified by the gain 
thereby obtained, and as the capital charge and cost 
corresponding to a given pressure increase depended 
on the type of generator and feed-water conditions, 
the author referred his performance data to a system 
of “unit sizes.” This method was put forward as 
being the most useful one to employ when studying the 
various factors that entered into the determination 
of load, power consumption, pressure, temperature, 
and efficiency of a plant. By this means it was shown 
that, at least under present-day conditions in Finland, 
there was no advantage to be gained by increasing 
steam pressures beyond 35 kg. per square centimetre 
(515 Ib. per square inch), and that a higher pressure 
could only be justified if the major part of back-pressure 
steam power could be utilised as a source of heat in 
factories situated near a power station, or if this exhaust 
steam could be used in a general power supply scheme. 
Incidentally, the author said that it was not economi- 
cally possible to supply peak-load power demands of 
paper and chemical pulp mills from additional power 
that would be made available by an increase of boiler 
pressure. As two-thirds of Finland’s industrial fuel 
consisted of wood, the remainder being coal, special 
furnaces had been developed to burn the former fuel. 
An expression for the heat consumption of a plant 
was given in the form V = A + B, where A = boiler 
no-load consumption + turbine no-load consumption + 
losses at standstill (in kcals per hour per kW), and 
B = additional heat consumption in keals per kWh. 
From test results and this relation, it was shown that 
the no-load consumption of a condensing turbine 
along with auxiliaries varied from 140 kcals to 300 
keals per hour, and the no-load boiler consumption 


varied from 60 kcals to 200 kceals per hour, depending | 


on the type of machine and boiler used. The paper 
contained charts for rapidly determining whether a 
certain “ unit size”? of combined boiler and turbine 
plant was suitable for known working conditions. 
A comparison was also made of the possibilities of water 


| power and back-pressure steam plants. 


Steam at 10 atmospheres | 


Mr. A. R. Smith, of the American General Electric 
Company, presented a paper on the “‘ Co-ordinated 
Production of Industrial Steam and Utility Power,” 
which was particularly interesting because it referred 
to a mercury boiler and turbine installation that 


required clean steam, and was also supplied to a| possessed a number of novel features in its design and 


receiver, while exhaust steam at 0-15 atmosphere (2-2 | arrangement. 


The author gave a full examination 


Ib. per square inch) was used for heating water in closed | of the reasons why his company decided to meet in- 


preheaters before the vapour reached the condensers. 


creased demands at its Schenectady station by erecting 


Heat in the wort was also utilised for warming fresh | this plant, in which the mercury vapour pressure at 





the stop valve was 125 lb. per square inch, and the 
turbine exhausted against a back pressure of 1-2 Ib. 
per square inch (absolute). As this vapour passed 
through the mercury condenser it produced 240,000 Ib. 
per hour of steam at 400 Ib. per square inch pressure 
and 750 deg. F. An additional 8,500 Ib. per hour of 
steam at the same pressure and temperature was 
generated in the lower section of the furnace chamber. 
The mercury turbine was a double-flow, 5-stage unit 
of 20,000 kW capacity, designed to work within the 
above-mentioned range of vapour pressures. It was 
interesting to observe that the horse-power required 
to return the mercury to the boiler against a pressure 
of 125 lb. per square inch was only one-fifth of that 
needed to pump back condensate to a steam boiler 
of equal capacity and working at 1,200 Ib. per square 
inch. 

The steam plant was described as an “ outdoor” 
type, in that a minimum of superstructure was used 
to house it, and in this connection the author com- 
mented on the inadvisability of erecting a building 
suitable for 75 years’ service to house a plant that 
might be dismantled within a period of 25 years. The 
building was said to minimise the possibility of conden- 
sation in the turbine room, fire or explosion hazards 
from coal dust, and damage arising from a ruptured 
steam main. A hope was expressed that this arrange- 
ment of building would present a new conception 
of steam power plant design and result in a decrease of 
capital needed for such purposes. Where necessary, 
various parts of the plant were suitably protected 
against the relatively long and severe winters in 
Schenectady. With regard to insulating the mercury 
turbine and condenser, it was added that as these 
parts operated at 475 deg. F., and the temperature 
of the central portion of the turbine was 950 deg. F., 
the insulation must, in any case, be exceptionally 
thick, with the result that a slight difference between 
average outside and inside temperatures would not 
exert much influence on heat losses. In further sup- 
port of this “ outdoor” plant, it should be noted that 
the turbine and condenser were hermetically sealed 
by welding, with the exception of the two shaft pack- 
ings. The contribution concluded with a concise 
account of the system by which clients are charged 
for power supplied by the Schenectady Company. 

The paper on “ Mixed Plants for Generating Power 
and Heat,” by Mr. R. 8S. Nicolé, of Milan, first dealt 
with general considerations and the limits of applica- 
tion of such plants, and then referred to reasons 
why these installations were less used in Italy than 
elsewhere. Although many interesting applications 
were to be found in his country, the author remarked 
that hydro-electric plants produced 4,000,000 kW, while 
fuel-driven stations only generated 800,000 kW. This 
disparity, coupled with the fact that the hydro-electric 
stations were connected to a system of storage reservoirs 
that had an equivalent capacity of 1,280,000,000 kWh, 
accounted for the limited number of fuel-driven plants, 
and also for the difficulties presented in developing 
them in Italy. Nevertheless, attention was drawn 
to such installations as had been erected in metallur- 
gical, cement, glass, porcelain, and gas-works. The 
paper referred to the commendable skill exercised by 
Italian engineers in exploiting the heat resources in the 
natural hot-water vapour springs surrounding Lardar- 
ello, where a number of borings each yield 200 tons 
of vapour per hour at pressures ranging between 
60 lb. and 75 lb. per square inch (gauge) and tempera- 
tures exceeding 200 deg. C. With the aid of special 
materials capable of withstanding the chemical action 
of solid substances contained in the vapours, it had 
been possible during recent years to drive steam tur- 
bines directly from vapour supplies, and to use the 
exhaust steam from these machines, at a pressure 
slightly above atmospheric, in adjacent factories where 
boracic acid, &c., was extracted from the vapour. 
At the Lardarello station alone, 12,000 kW were 
continuously generated at the present time, and it was 
anticipated that the output would be increased to 
30,000 kW as a result of recent borings being utilised. 
The total power obtained from all the springs was 
expected to reach 500,000,000 kWh per annum, and 
it was intended to use the greater part of exhaust 
steam heat in neighbouring chemical works. Attention 
was also drawn to possible regional and national 
co-ordination of industries for utilising power and 
heat resources, the most promising of which were 
textile and paper mills, and sugar factories. These 
considerations naturally introduced matters relating 
to the participation of electric supply companies in 
the schemes outlined in the paper. 

Mr. N. Matsunami, of Tokio, gave a concise paper 
entitled “ Application of Propeller Pumps to the 
Circulating-Water System in a Steam Power Plant,” 
in which he referred to the advantages to be gained by 
using the propeller type of pump described in his 
contribution. The highest possible efficiency could be 
obtained with these pumps, since the blade angle 
could be varied when working under variable load 
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conditions; this was demonstrated by comparing the 
characteristic curves of this type of pump with those 
of ordinary centrifugal units fitted with fixed blades. 
An application of the type in question was described ; 
it referred to a 36,000-kW turbine generating plant 
using sea water for condenser purposes, and was 
situated at the sea shore where the maximum variation 
of the tide was 4 m. (13-1 ft.). Four pumps of 800-mm. 
(31-5 in.) bore were installed, the regulation of which 
could be effected at the operating platform, and the 
blade-angle regulating system acted automatically with 
tidal fluctuations. It was stated that many of these 
pumps were used for drainage and agricultural purposes 
in Japan. 

Léffler boilers formed the subject of three papers, 
the first being one by Dr. J. Havliéek, who gave an 
account of results obtained during a period of two 
vears, under the title “‘ Zweijahriger Betrieb der Léffler- 
kessel mit Strahlungsiiberhitzern in der Brennkammer 
auf der Anlage Karolinenschact in Moravskaé Ostrava, 
Cechoslovakei.”” The author referred to our issue of 
February 27, 1931, for a description of the plant, which 
was erected between the years 1925 and 1931. The 
high-pressure turbo-generators produced 54,000 kW 
from a steam supply at 130 atmospheres (1,910 Ib. per 
square inch) pressure and superheated to 500 deg. C., 
which was generated in five boilers having a total 
capacity of 110 to 140 tons of steam per hour when 
working with pulverised fuel of 6,000-6,300 kcal. per 
kilogramme (10,900—11,400 B.Th.U. per lb.), and con- 
taining | per cent. moisture. The high-pressure steam 
was used for generating power requirements of the 
colliery and metallurgical works, and although this 
load might vary within 1 or 2 minutes by 4,000 kW 
to 6,000 kW, this variation did not affect the boiler 
operation. In addition, the boilers supplied from 10 tons 
to 20 tons of steam per hour at a pressure of 5 atmos- 
pheres (73-5 lb. per square inch) for heating purposes 
in the neighbourhood. The coal, primary and secondary 
air were simultaneously conveyed to the furnaces 
through turbulent burners, and the vertical sides of the 
furnaces were covered by the tubes of the radiation 
superheaters that were mentioned by the author. From 
investigations carried out by Dr. Havliéek and the 
Masarykova Academie der Arbeit, Prague, it was 
demonstrated that the superheater tubes were quite 
reliable when their outer walls were subjected to a 
temperature of 550 deg. C. 

In contrast to the earlier Léffler practice of using 
plunger pumps for circulating purposes, the plant 
described had rotary pumps, which continued to give 
entire satisfaction after two years’ service. After 
describing these pumps, the author referred to their 
advantages, and remarked that the whirling action on 
the saturated steam as it passed through the pump 
resulted in its being perfectly dry when it reached the 
superheater. Further, the boiler capacity could be 
suddenly increased by increasing the speed of the pump 
and utilising the heat thereby accumulated in the metal 
of the superheater tubes. By this means it was possible, 
during one minute, to generate 30 per cent. of the boiler 
output, and thus maintain an otherwise falling pres- 
sure. In the meantime, the increase in available heat, 
though subject somewhat to a time-lag effect, restored 
normal boiler working conditions. Another advantage 
of the pump was that by regulating its speed it was 
possible to maintain the maximum superheat tempera- 
ture of 500 deg. C. at any load from one-third normal 
to overload, without involving danger to the turbine 
or boilers. The results obtained from five American 
installations showed that a gain of 320 kcal. (1,270 
B.Th.U.) per kWh was possible by raising the steam 
pressure from 40 kg. to 85 kg. per square centimetre 
(590 Ib. to 1,250 lb. per square inch), and the author 
anticipatea that in his plant the corresponding gain 
would be 500 kcal. (1,990 B.Th.U.) per kWh. He also 
expressed the opinion that, in the near future, high- 





pressure steam would be preferred in the majority of | 


central power stations. 

The second paper on this subject was that of Mr. J. 
Flaksermann, on “ Das Moskauer Héchstdruck-Heiz- 
kraftwerk,” which, as the title states, dealt with a 
high-pressure heat and power station at Moscow. The 
plant is now being erected by the Power Board of the 
U.S.S.R., for supplying power and heat to large 
factories, heat to buildings in the vicinity, and for 
serving as an experimental installation for the Moscow 
Thermotechnical Institute. The general scheme was 
described and illustrated by a map and diagrams, which 
showed that the maximum range covered by steam and 
water pipes was 700 m. (2,300 ft.). The special legis- 
lative and industrial conditions ig Russia were dis- 
cussed with reference to the plant, which included a 
24,000 kW turbo-generator running at 3,000 r.p.m. 
Tais unit was designed to operate with steam at 125 
atmospheres (1,840 lb. per square inch) pressure and 
superheated to 500 deg. C., exhausting against a back- 
pressure of 25 atmospheres (368 lb. per square inch). 
This exhaust steam is to be passed through two low- 
pressure turbines of 24,000 kW and 12,000 kW 





capacities, at an initial temperature of 375 deg. C. 
There are two Léffler boilers, each with a capacity of 
from 130 tons to 160 tons of steam per hour at a 
pressure of 130 atmospheres (1,900 lb. per square inch) 
and 500 deg. C., and although a low-grade Donez coal 
would first be used in pulverised form, it was hoped 
ultimately to work with Moscow coal. Various power 
and heat load diagrams relating to the plant were 
included in the paper, as well as a good deal of informa- 
tion concerning dimensions of the principal parts of 
the boilers. 

Mr. K. Rochel contributed the third paper under this 
heading by presenting a profusely-illustrated account of 
the development of Léffler boilers, under the title 
“ Die Entwicklung des Léfflerkessels.”’ Along with 
references to the plants mentioned in the two previous 
papers, the author described present-day designs of 
pulverised-coal burners and furnaces, the rotary type 
circulating pump, evaporator drums, gland packings, 
and a number of other accessories now fitted to these 


| boilers in order to make them reliable and economical 


units. It was said that, after seven years’ experience 
in the operation and construction of them, they were at 
least as safe in service as ordinary low-pressure types. 

The economical aspect of back-pressure heating 
steam problems was referred to by Mr. E. Spetz in his 
contribution “ Einige wirtschaftliche Gesichtspunkte 
betreffs der Gegendruckkraft aus Heizdampf,” when it 
was suggested that power from such steam could 
generally be used to advantage even when part of the 
exhaust steam that normally was used in an engine 
had to be passed straight to the atmosphere. The 
paper described how this might avoid the cost of a 
condensing plant, peak load charges for power obtained 
from outside sources, and the use of auxiliary oil 
engines. Moreover, as the first cost of high-pressure 
boilers tended to decrease, and the maintenance charges 
on back-pressure machinery was extremely low, it was 
said that high-pressure steam offered considerable 
scope in the development of plants operated by exhaust 
steam. When considering the possibility of intro- 
ducing modern back-pressure machinery into factories, 
due account should be taken of the fuel econdmy 
associated with the use of steam for heating purposes. 

When considerable quantities of steam are required 
for process and general heating purposes in industrial 
establishments, the demand naturally depends upon 
the temperature and humidity conditions of the 
atmosphere, and where an appreciable daily or annual 
variation occurs in these factors it is important to 
obtain reliable data concerning the fluctuation of them 
before finally planning a combined power and heat 
scheme. With this end in view, Mr. G. F. Heikel, 
of Helsingfors, in his paper on “ Dauerkurven fiir 
die Lufttemperatur nebst Beispiel ihrer Anwendung 
fiir die Lésung von Wirme- und Kraftproblemen,” 
dealt with the general problem and illustrated it with 
curves showing observed air temperatures plotted 
against mean temperatures during the coldest and 
hottest months in Finland, certain parts of Germany, 
and Sweden. The average lowest temperatures 
recorded varied between zero and — 15 deg. C., and 
it was suggested that these curves might be applied to 
cases of factories situated in regions subject to similar 
ranges of temperature. By means of these curves the 
author described and developed a simple method of 
obtaining a relation between time and steam demand, 
from which could be derived a time-peak load curve 
that afforded a means of determining the best method 
of supplying a given peak load demand. 

Mr. R. Hellborg, of Stockholm, read a short paper 


entitled ‘ Energieerzeugung im Gegendruckbetrieb 
bei kraftig schwankendem Dampfbedarf in der 
Industrie,” in which attention was drawn to the 


advantages obtained by equalising fluctuations in 
steam consumption when power was generated from 
back-pressure steam in factories where the steam re- 
quired for heating purposes was subject to appreciable 
variations. The advantages referred to in the paper 
had been obtained in a large number of Swedish 
factories by means of Ruths steam accumulators, 
arranged so as to ensure a uniform supply to the 
turbines, even when the demand for process steam 
varied between relatively wide limits. Reference 
was made to the case of a Swedish mill that produced 
49,000 tons of pulp annually, where the introduction of 
these accumulators had resulted in reducing the power 
required from back-pressure turbines by 1,200 kW, 
and in saving 700,000 kWh annually. 

A concise account of some extremely interesting 
experiments carried out on an internal-combustion 
turbine designed by Professor Dr. G. Belluzzo, of the 
Royal School for Engineers, at Rome, was given in his 
contribution entitled “ Einige in Italien ausgefiihrte 
Versuche iiber die Turbinen mit innerer Verbrennung.” 
The author’s investigations into this problem began 
in 1922, and the development of his turbine was des- 
cribed in detail, particularly with reference to the 
reasons for adopting the cycle followed, and the design 
of rotor, combustion chamber, and blades. A descrip- 





tion was given of water-cooled blades that had been 
designed and patented by Professor Belluzzo, and refer- 
ence was made to tests carried out on turbines fitted 
with various types of blading, with and without water 
cooling. In the tests with water-cooled blades it 
was observed that the pressure recorded amounted to 
6 kg. per square centimetre (88 Ib. per square inch), 
and the gas temperature was 1,300 deg. C. In the 
light of these experiments the author discussed the 
possibility of constructing turbines up to 1,000 h.p., 
designed to use commercial oil fuels. 

Mr. H. Gleichmann, of Siemens-Schuckertwerke, 
A.G., Berlin, in his contribution on ‘ Kombinierte 
Kraft- und Wirmeerzeugung in industriellen Betrie- 
ben,” first classified industries with a view to stating the 
general ranges of steam pressure most suitable for 
establishments where steam was required for process 
work, and power was generated only by means of 
back-pressure turbines. His conclusions regarding the 
economical range of boiler pressures that could be 
used in establishments where complete back-pressure 
turbines were installed may be summarised as follows : 
With boiler pressures not exceeding 30 atmospheres 
(425 lb. per square inch) it was possible to operate in 
sugar, textile and rayon, pulp, lignite-briquetting, 
and potash factories ; with pressures exceeding 425 lb. 
per square inch, it was possible to operate in breweries, 
leather and rubber factories; but even with the 
highest pressures it was not possible economically to 
use turbines working from back-pressure steam in 
paper, spinning, and linen-weaving mills. It was 
suggested that large chemical and food-preparing 
factories might be placed in one of these three groups, 
according to the processes carried out. It was shown 
that in considering the possibility of utilising the 
advantages of back-pressure plant in a given instance 
it was necessary to take into account the ratio of power 
to heat required, the magnitude of the back pressure, 
and the duration of minimum consumption demands 
in cases where these involved fluctuating heat and 
power requirements. 

While the exhaust pressure of turbines, or engines, 
depended chiefly on the maximum pressure needed for 
process work, expansion into the wet-steam region was 
to be avoided, because it might result in excessive 
erosion of turbine blades. If the available back- 
pressure steam supply were insufficient to generate the 
power required, it might be advisable to install con- 
densing turbines with stage bleeding, or purchase 
current from an electric supply company. In spite of 
the fact that the use of such a turbine installation did 
not involve extra maintenance charges, or additional 
capital costs consequent on a slight increase of steam 
required, it was suggested that such an installation 
might well prove to be unprofitable in small plants, 
due to the coal consumed per kilowatt-hour being 
greater than that of a large central power-generating 
station that could be used as a source of supply. In 
that case it would be advisable to purchase a fixed 
proportion of the power required in a factory from an 
electric supply company. Generally, the best com- 
promise was reached when the total heat demand was 
obtained from back-pressure steam, and any power 
requirements which could not be generated from this 
supply were purchased from a central power station. 

Feed-water storage could be minimised by using 
accumulators and water-tube boilers working at 
medium-steam pressures. For higher boiler pressures 
the Benson, Léffler, or La Mont type of steam generator 
was available, with which it was recommended to use 
evaporators and steam transformers, since the problem 
of pure feed-water was an important consideration when 
dealing with these boilers. Throughout the paper, 
stress was laid on the need for accurate determination 
and estimation of daily and annual variations in the 
ratio of power to heat required in a given instance, 
and attention was drawn to matters relating to pipe 
systems in factories where an increase of steam pressure 
was contemplated. 

The Velox boiler formed the subject of a contribution 
entitled “ Maschinelle Dampferzeugung in ortfesten 
und in Schiffsanlagen,” by Mr. W. G. Noack, chief 
engineer to Messrs. Brown, Boveri, A.G., Baden. 
From the title it follows that this boiler was put forward 
as a “ mechanised” steam generator suitable for land 
or marine service. Due to the high velocity of the 
gases, amounting to 200 m. per second, the heat- 
transmission factor was very considerably increased, 
while the weight of boiler and water in it, area of 
heating surface and of flue passages, were reduced to 
such an extent that a boiler could be started up and 
ready for service within six minutes. The steam 
generator was mechanically operated in the sense that 
the fuel supply could be controlled by a turbine driven 
by flue gas, the water circulation and separation of 
steam from circulating water could be controlled by a 
centrifugal pump and separator, and the boiler was 
automatically regulated. The output of an oil-fired 
unit referred to by the author was 500 kg. (1,100 Ib.) 
of steam per hour per square metre of heating surface 
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proper, or 100 kg. (220 Ib.) of steam per hour per square 
metre of total heating surface, including economiser 
and superheater, with steam at 30 atmospheres pressure 
(426 lb. per square inch gauge), and feed-water at 
80 deg. C. It was possible to transmit 350,000 kcal 
per square metre (130,000 B.Th.U. per square foot) 
per hour through the heating tubes, and the overall 
efficiency of a unit was at least 90 per cent. Oil or 
gas might be used as fuel for these boilers, and tests 
with pulverised coal were being carried out by the 
makers. A supplement to this paper contained an 
account of tests undertaken by Professor Quiby, of the 
Technical High School, Zirich. The boiler was an 
oil-fired one, intended for a sugar factory, and had an 
output of 32,000 kg. to 35,000 kg. (31-5 tons to 34-4 
tons) per hour of steam at 20 atmospheres (284 lb. per 
square inch) pressure and 330 deg. C. It was found 
that an overall efficiency exceeding 90 per cent. was 
maintained from overload to half-load conditions, and 
at one-fifth of the normal load the efficiency was 84 per 
cent. In both contributions, the author gave a good 
deal of information concerning the construction and | 
various applications of these boilers, and expressed the | 
opinion that these units—in conjunction with turbines 

might be advantageously introduced into marine 
and land installations where large Diesel engines would | 
otherwise be used. 





Mr. A. Engblom drew attention to the possibilities 
a properly arranged hot-water supply system in 
textile mills, in his paper “ Die Wahl des geeigneten 
Betriebsdampfdruckes mit Riicksicht auf Krafter- | 
zeugung und moderne Fabrikationsprozesse in der} 
Textilindustrie.”” He referred to the apathetic attitude | 
of textile manufacturers towards modern methods of | 
steam and power generation, and put forward proposals | 
for factories where the amount of steam required 
for process purposes enabled one to generate nearly 
all the power demand by means of back-pressure 
machinery. In other cases, it might be advisable to 
erect central stations to serve a group of factories, since 


of 


it was now possible economically to transmit steam over 
distances of 4 mile. This would avoid the necessity 
of long transmission lines, and make for an efficient 
co-ordination between power and heat requirements, 
particularly in the case of dyeing and printing works, 
where the heat demand was considerably greater than 
The back pressure should be as 
low as possible, and this might textile 
machine makers producing machinery to 
work at lower steam pressures than was formerly the 
practice. It was also suggested that textile machinery 
should be standardised, to enable comparisons of prices 
to be made The pressure of process steam could be 
lowered by using steam accumulators, and introducing 
superheated steam, which the author had found to 


power requirements. 
necessitate 
designed 


result in a decreased dilution of liquor in dye vats 
heated directly by superheated steam. Reference was 
made to the advantages gained by removing moist air 
from the drying plant, and to the use of auxiliary 
heaters in factories where the available exhaust steam 
pressure was unsuitable for use in the mill. The dis- 
advantages attached to the proposals put forward by 
the author were also referred to in the contribution. 

An interesting account of modern developments in 
the construction and application of steam turbines was 


given in a paper entitled Moderne Turbinen in 
Industriewerken,”’ by Mr. L. Roebel, who is a director 
of Messrs. Brown, Boveri, A.G., Mannheim. The con- 
tribution dealt with turbines designed for industrial 
purposes, and, although such units could be con- 


sidered as sources of power, or as means of obtaining 





steam for heating purposes, they were also economical 
machines for use in combined power and heat plants. | 
Mention was made of geared-turbine installations in | 
rolling mills, pumping stations, and in collieries ; appli- 
cations of direct turbine drives were illustrated by | 
examples of centrifugal air compressors, and blast- | 
furnace and gas blowing plants. | 

The author gave a diagram showing that the gain | 
obtained by increasing steam pressure beyond the 
the range 100 atmospheres to 150 atmospheres (1,470 lb. | 





When 
high-pressure steam was used it was necessary to have 
a volume of steam sufficiently large to ensure that a 
reasonable blade section could adopted. It was 
important to estimate gland losses in back-pressure | 
turbines, and in this connection reference was made | 
to the Ljungstrém turbine gland. Stress was laid on | 
the need for investigating heat and power requirements | 
when considering the design and arrangement of | 
turbines to work under specified conditions. Back. | 
pressure units could be recommended only when the | 
power required was uniform and low compared with the | 
heat demand, and where this was not the case it would | 
be advisable to operate generators in parallel with | 
other machines, or include a steam condenser in the | 
system, or use turbines taking bled steam. 
considered that the type of turbine described in this | 
contribution offered appreciable advantages to present- | 
day industrial establishments. 


to 2,200 lb. per square inch) was insignificant. 
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Incidentally, the paper contained references to a 


welded rotor of a 4,500 kW condensing turbine run- | 


ning at 3,600 r.p.m., and to a Ljungstrém turbine of 
24,000 kW capacity when running at 3,000 r.p.m. and 
supplied with steam at 125 atmospheres (1,825 lb. per 
square inch, gauge) and 450 deg. C., exhausting against 
a back pressure of 26 atmospheres (367 Ib. per square 
inch, gauge). 

The subject of centralised heating for 
serving properly arranged regions of a city was dealt 
with by Mr. P. Schereschewsky, in his paper “ Le 
Chauffage Urbain.” A general survey of the develop- 
ment of district heating in Europe and America was 
given, in which it was noted that the New York instal- 
lation was the largest, with an annual sale of 5,000,000 
tons of vapour per annum and some 120 km. (75 miles) 
of piping. During the last ten years this system had 
increased at the rate of 20 per cent. annually. After 
outlining the various hygienic and industrial ad- 
vantages attached to this method of city heating, the 
part it played in eliminating smoke was illustrated 
by a remark that four-fifths of city smoke was due to 
household and office fires, which, in the case of Paris, 
resulted in the equivalent of 50,000 tons of concentrated 
sulphuric acid being discharged into the atmosphere. 
Comment was made on the various factors that in- 
fluence results obtained from this method of centralised 
heating, and attention was drawn to the possibility 
of producing the steam in electric power stations. 
The combined production of power and steam, when 
the heat supply was considered as a by-product of a 
power plant, appeared to offer considerable scope in 
the development of the system. In such stations this 
method of city heating should not be regarded as a 
competitor of electric heating, as it was shown in the 


systems 


paper that these systems were by no means of equal 
importance. An account was given of the development 
during the last three years, and of the proposed scheme, 
of the combined power and heat station of the Com- 
pagnie Parisienne de Chauffage Urbain, at Bercy. 

(7 0 be continued.) 


COOL VALVE FLOAT REGULATOR 
FOR BOILER FEED. 

In boiler-feed regulators, trouble is often experienced 
from the formation of scale at the valve seat, resulting, 
after a time, either in the sticking of the valve, or its 
failure to close properly upon its seating. Either defect 
renders automatic action unreliable, and numerous 
attempts have been made to overcome the difficulty 
by the design of special valves, &c. In regulators 
now put on the market by Messrs. McDonnell and 
Miller, Wrigley Building, Chicago, Ill., U.S.A., the pro- 
blem has been approached in a different way. Acting 
on the fact that scaling deposit is not thrown down 


below a certain critical temperature, the valve and its 


seat are removed from close contact with parts at 


It was | high temperature, and by being thus kept cool, risk of 
In this way 
the trouble and expense of inspection and cleaning | period of 1932. 


improper action due to scale is avoided. 


are eliminated. 
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primarily intended for steam-heating systems of the low- 
pressure type (up to about 25 lb. per square inch), and 
are designed to suit various capacities and types of in- 
stallation. For the purpose of explaining the features 
which the various patterns have in common, Figs. | 
and 2 may be taken as showing a typical regulator. 
From these drawings it will be seen that a float chamber 
is attached to the boiler directly by means of a low- 
level, or water, pipe, and indirectly through the medium 
of a gooseneck by a high-level, or steam, pipe. 

The valve chamber is wholly separated from direct 
contact with the heated float chamber. It is shown 
in section in Fig. 1, and in outside elevation to the left 
of Fig. 2. The incoming water connection is at A, 
Fig. 1, and the feed passes through the strainer, up 
through the valve to be discharged to the boiler at B. 
From Fig. 2 it will be seen that the valve spindle is 
operated by a toggle, worked by the float, the common 
difficulties arising from the sticking or stiff action 
(or conversely, leaks) due to the use of a stuffing-box 
being avoided by employing Sylphon bellows, as 
shown. Friction is thus virtually eliminated. Sylphon 
bellows are also applied to the valve spindle, thus again 
eliminating a stuffing-box at this point. 

The valve chamber is 4} in. away from the float 
chamber, and is separated from it by an air-ventilated 
compartment, so that the valve never reaches, in the 
type of installation mentioned, a temperature at which 
hard deposit is liable to be thrown down. In a series 
of tests of various types of float-feed regulators of well- 
known patterns, measurements made at the valve 
showed temperatures in the neighbourhood of from 
190 deg. F. to 200 deg. F., while the reading for the 
McDonnell regulator valve showed only 114 deg. F.. 
thus proving the effectiveness of the thermal isolation 
which is the basis of the design. 

In addition to securing absence of scale, reliability is 
further assured by the use of stainless steel for the 
valve and seat. The design has been carefully thought 
out from the point of view of adaptability to different 
types of boiler, being quickly attached in place of the 
gauge glass fitting. The use of the goose-neck allows 
of the standard regulator being applied to boilers fitted 
with any length of gauge between 7 in. and 12 in. 
A water gauge on the regulator, as shown in Fig. 1, 
takes the place of the one removed from the boiler. 


CANADIAN AsBEsTOS Propuction,—During the quarter 
ending June 30, 1933, 31,744 tons of asbestos was pro- 
duced in the Province of Quebec, as compared with 
26,779 tons in the corresponding three months of the 
previous year. 

. 

GENERATION OF ELectTrRiciry IN GREAT BRITAIN. 
A return issued by the Electricity Commissioners, Savoy- 
court, Strand, London, W.C.2, states that, during the 
first seven months of the present year, the total amount 
of electricity generated by authorised undertakers 
in Great Britain was 7,401,000,000 units, as compared 
with 6,902,000,000 units during the corresponding 
The increase of 499,000,000 units is 
' equivalent to 7-2 per cent. 
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THE NATIONAL PHYSICAL 
LABORATORY. 
(Continued from page 202.) 
AERODYNAMICS DEPARTMENT. 
Wind-tunnels.—The work of the Aerodynamics 
Department, which is carried out under the general 
supervision of the Aeronautical Research Committee 
on behalf of the Air Ministry, consists for the most 
part in wind-tunnel experiments on small-scale 
models of aircraft and their components. The 
Department labours, therefore, under much the same 
sort of disability as, though to a markedly less 
extent than, the Froude Laboratory in respect of the 
size and cost of the equipment necessary for the 
conduct of a single experiment. The past year 
has shown no tendency towards a decrease in the 





Fig.19. STRUCTURAL LAYOUT OF TWO OPEN 



























this design, consists of two channels arranged 
vertically above and below the jet. The dual 
return has the advantage of compactness in con- 
struction and encourages a uniform distribution of 
flow in the jet. The design of the new tunnel was 
based on experiments with a small-scale model, the 
final form of which is shown diagrammatically in 
Figs. 21 and 22. The air entering the collector 
flare encounters a set of eight radial deflector vanes 
of cambered aerofoil section which impart to the 
stream a rotation, subsequently removed by the 
airscrew, intended to counterbalance the rotation 
introduced by the screw which would otherwise 
impair the uniformity of flow. The four-bladed 
wooden airscrew, with blunt blade tips, is driven by 
a variable-speed electric motor mounted outside the 
tunnel. The cylindrical airscrew boss: is faired 
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number of important investigations in hand, and the 
equipment of the Department has not merely been 
fully employed, but is less than adequate to deal 
with several new major researches which have been 
commenced during that period. Some relief for this 
condition, which has been growing increasingly 
acute during a number of years, will be afforded by 
the provision of two new wind tunnels which have 
been sanctioned to replace an early, rather low-speed, 
7 ft. tunnel. The construction of the first of these 
new tunnels is now complete, and a period of experi- 
mental trial is in progress devoted to the examination 
of the various characteristics of the tunnel, notably 
the distribution of velocity and pressure throughout 
the working section under different conditions of 
operation. The equipment incorporates numerous 
novel features of aerodynamic and _ structural 
design, and warrants some description here. 

The type of tunnel adopted was influenced by the 
desirability, for reasons of economy, of housing 
them both in the building hitherto occupied by the 
old 7-ft. No. 1 tunnel. Figs. 19* and 20 show how 
successfully the open-jet type of tunnel has lent 
itself to this compact mode of construction. The 
working section, in which the experimental model 
is suspended from balances, consists of a jet of air 
passing across the gap between the nozzle and the 
collector, shown more clearly in Fig. 21. Since the 
open-air jet is at atmospheric pressure, the return 
flow must take place along a closed circuit which, in 


* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the illus- 
trations from the Report included in this review. 











both up-stream and down-stream, and the smooth 
passage of the air round the corners of the circuit 
is further assisted by cascades of aerofoil-section 
guide vanes. A further feature of interest is the 
shape of the cross section of the jet which is an 
ellipse, 9 ft. by 7 ft., having its major axis hori- 
zontal. This shape is more suitable than a circle 
for aircraft models where the horizontal span 
commonly exceeds the vertical height. On test, 
the design has given most satisfactory results. 
In no part of the working section does the speed 
differ by more than 1 per cent. from that at the axis, 
and a maximum jet speed of 205 ft. per second 
has been reached, whilst the power factor (repre- 
sented by the ratio: kinetic energy per unit time 
of the air passing in the jet divided by power 
input to the airscrew) is of the order of 2-5. A 
great improvement in operating economy is thus 
possible over the older pattern of open-ended tunnel, 
for which power factors of the order 0-5 are usual. 
This advantage arises mainly from the circumstance 
that the energy of the air in the jet is largely retained 
by the high speed of the return flow. The new 
tunnel is constructed throughout of woog, and 
(though not for that reason) is found to run much 
more quietly than an open-ended tunnel delivering 
the same air speed. This feature is of great value 
to the experimenter for whom the noise of a wind 
tunnel, operating at high speed, has hitherto been a 
source of great discomfort and fatigue. In every 
respect, indeed, the new open-jet tunnel appears so 
satisfactory as to encourage the hope that the 
second tunnel may be provided without great delay. 


design have made great progress during the past 
few years. Many important countries now possess 
tunnels of more modern types than most of those 
in use at the Laboratory, and the provision of 
the two new open-jets will do much to readjust 
this. 

The balances and subsiduary apparatus for use 
in the compressed air tunnel are now completely 
installed and calibrated, and regular work with the 
tunnel has commenced. The first investigation is 
the determination of the performance of a number 
of the more commonly used aerofoil sections, the 
tests being arranged so as to secure comparison with 
full-scale tests in flight and with certain results 
obtained in the American variable density tunnel. 
The final stages of the installation have been arduous, 
but it will be realised that with apparatus of this 
kind, which is electrically-operated inside the 
tunnel under pressure, it is absolutely necessary to 
ensure that every minute detail is as perfect as 
human ingenuity can make it. Any electrical or 
mechanical failure will involve a considerable loss in 
time and expense in decompressing the tunnel 
before the fault can be rectified. The operation of 
the balances has turned out to be extremely satis- 
factory in every respect, reflecting the utmost 
credit on the Superintendent and staff of the 
Department responsible for the design of such 
fundamentally new type of equipment. The electric 
balance, indeed, is proving so convenient and 
accurate that the same principle may be embodied 
in the balances for the new elliptical open-jet 
tunnel, and the electromagnetic stabilising and 
destabilising devices, developed for the compressed 
air tunnel, are now being used on several of the 
ordinary dead-weight loading balances of the 
atmospheric tunnels. 

Fluid Motion. Visualisation of Flow.—Among 
a number of experimental means adopted at the 
Laboratory for fundamental studies of fluid motion, 
one of great value in that it leads to quantitative 
results is the use of an ultramicroscope by which, 
under suitable lighting, the motion of the minute 
particles normally present in ordinary tap water 
ean be readily followed. The method was first 
employed to examine the structure of the turbulent 
flow along a parallel pipe. More recently it has 
been used to study the effect on pipe-flow of a 
wire 0-167 in. dia., arranged axiaiiy along a pipe of 
0-89 in. square section. Ultramicroscopic observa- 
tions of the water flowing at low Reynolds numbers 
revealed but a barely perceptible turbulence at 
speeds just below the critical, and the appearance 
of the flow did not suggest any concentration of 
turbulence near the wire. This result is at variance 
with that of previous experimenters* (who suggested 
that a core of turbulent fluid existed in the neigh- 
bourhood of the wire), but is supported by measure- 
ments of the rate of discharge from the present pipe 
with axial wire, which are in close agreement with 
the rate predicted by the theory of streamline 
flow. 

The ultramicroscope has also been used to examine 
the eddying wake behind a long, slender triangular 
prism mounted in a water tunnel with one of its 
sides facing upstream. At Reynolds numbers for 
which the flow had settled down to an established 
regime, the experimental evidence suggests that the 
turbulence in the wake is three-dimensional, the 
maximum values of the three principal components 
of disturbed velocity being fairly constant and closely 
equal to one another. The work leads to the general 
conclusion that the disturbances in the eddying wake 
behind any long body, bluff or streamline, placed 
with its length normal to the stream, will be three- 
dimensional if the Reynolds number is sufficiently 
high, even though the mean flow in planes at right 
angles to the length tends to be two-dimensional. 

An interesting and important study, having a 
bearing both on the prediction of the full-scale 
resistances of bodies of good aerodynamic form 
where skin friction predominates, and on the possi- 
bility of resistance reduction by devices which prevent 
or delay the onset of boundary-layer turbulence, 





* “Flow of Water through a Circular Tube with a 
Central Core, and through Rectangular Tubes.” Lea and 
Tadros, Phil, Mag., No. xxiv, pages 1235-1247, June, 





1931. 
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concerns the conditions which govern the breakdown 
of the laminar boundary-layer near the surfaces 
of aeronautical models. The subject is attracting 
considerable attention from research workers, 
and a notable contribution from the Aerodynamics 
Department is a device for detecting the position 
along a body where laminar flow breaks up into 


turbulence. At low air speeds the breakdown 
position can often be detected by observation 
after making the flow visible with smoke. At 


high speeds, however, smoke tends to diffuse too 
rapidly, and the use of minute Pitot tubes for mea- 
surement of velocity gradient, whilst leading to 
the desired result, is lengthy and laborious. A rapid 
and successful alternative has now been developed, 
which takes the form of a fine, electrically-heated, 
platinum wire with a thermo-couple mounted a 
short, constant distance behind it. The two are 
traversed along the boundary-layer under examina- 
tion, always at the same distance from the body 
surface. Experiment has shown that whereas 
in the laminar part of the layer, the temperature 
of the hot-air wake from the wire (as measured by | 
the thermo-couple) remains approximately constant, 
in the turbulent region the temperature falls rapidly 
as the distance from the breakdown point is increased, 
thus indicating the position of the latter. The 
onset of turbulence in the boundary-layer over the 
wing of a full-size glider has also been detected by 
means of a stethoscope connected to a tube inside 
the wing and having its open end level with the 
wing surface. The type of noise heard indicates 
the condition of flow in the boundary-layer. Pre- 
liminary results are promising, and an improvement 
on the method, in which a small microphone replaces 
the open-ended tube, is now under trial. 

The visualisation of air-flow is of great assistance 
in aerodynamic studies, and much ingenuity has 
been expended in devising means of quantitative 
measurement along these lines. An _ interesting 
piece of apparatus, now being perfected at the | 
Laboratory, achieves this desirable end by the aid | 
of an electric spark gap, mounted at a convenient | 
point in the air-stream under examination, at 
which a succession of sparks is produced by an 
alternator or magneto. Each spark heats up a 
small mass of air which travels some distance down- 
stream before being dissipated. Consequently, if 
the wake of the spark gap be viewed by transmitted 
light, a shadowgraph of the flow is produced. 
Fig. 23 shows diagrammatically the arrangement 
of the apparatus in use for studying the flow through 
a model airscrew. A beam of light passes through 
the region under examination and throws a shadow 
on to a screen, The spark generator is coupled 
to the airscrew motor, and the latter also drives a 
stroboscope, all three being thus synchronised so 
that a stationary picture of the flow is thrown on 
to the screen, corresponding to a particular angular 
position of the blades. If the stroboscope is run 
at a slightly lower speed than the screw and magneto, 
a slow-motion picture of the flow can be observed 
or photographed. Further, since the spark frequency 
and rotational speeds are known, the velocity 
of the air flow can be determined in magnitude and 
direction from the position of adjacent spots on 
the shadowgraph. In addition to studies of the 
velocity field round airscrews, the method is now | 
being applied to measuring the turbulent compo- | 
nents of air velocity in the air flowing along a pipe, 
a length of the latter being provided with glass | 














windows. 

Airscrews.—Apart from theoretical work on 
airscrew performance, in connection with which 
the methods of flow visualisation described above 
are proving of very considerable value, airscrew 
research is also being advanced in more than one 
direction by experiments in which model screws, 
driven by their own electric motors, are operated 
in wind tunnels under varying conditions of thrust 
and relative forward speed. One such investigation, 
recently completed, relates to the effect of excres- 
cences mounted on a body of fineness ratio 3: 1, 
fitted first with a tractor screw and afterwards 
with a pusher screw at the extreme tail. The 
excrescences, comprising annular rings, square 
plates, and dummy engine cylinders, were placed 
in various positions along the body. The results 





of tests with the tractor screw show that the spoiling 





ENGINEERING. 


a 


__ Bet. 3 583- _ 


THE NATIONAL PHYSICAL LABORATORY. 


Fig.21. GENERAL ARRANGEMENT OF OPEN-JET WIND TUNNEL Fig.22 HALF 
yhVITH ELLIPTICAL WORKING SECTION, 





Worki 
Section 


Deflector Vanes 


Direction of Airflow 
>_> >> 


Fig.23. APPARATUS FOR VISUALISING FLOW 
THROUGH AIRSCREW 


SECTION SECTION 
AT X.X. ATY.Y. 







Arc L 
Slot 
= 








) 







K- 


Motor 





(3955.0) 


effect due to suction at the tail of the body produced 
by rotation of the slip-stream is not much affected 
by excrescences fitted some distance downstream 
of the screw. When, however, the excrescences 
are close behind the screw, spoiling drag is reduced, 
especially at thrusts in the region of the climbing 
condition, where it may become negative. Closely 
similar results are obtained with all types of excres- 
cence, thus verifying that annular rings may be 


utilised with some confidence to simulate the 
complicated types of excrescence occurring on 
actual aircraft. The experiments with pusher 


screws indicate that the best performance is obtained 
with the airscrew situated at the extreme tail, 
where the spinner diameter is a minimum. 

As regards the characteristics of airscrew per- 
formance in relation to blade shape, attention is 
now being directed to screws of high pitch-diameter 
ratio, of the order 1-5, such as are employed on high- 
speed modern aircraft. Tests of this nature are 
at present in progress in a 7-ft. wind tunnel, a 
powerful alternating-current motor having been 
specially designed for the purpose of driving the 
screw. The motor, in a cylindrical casing, 9 in. in 
diameter by 18 in. long, will deliver 12 h.p. at 3,000 
r.p.m. for long periods and about 20 h.p. for short 
runs, Integral with the motor is a 3-speed gear-box, 
and the former is driven at variable speed from a 
motor-generator, speed control being on the direct- 
current side of the latter. Three-phase current 
to the airscrew motor is supplied along the cables 
by whieh it is suspended from the wind tunnel 
torque balance, whilst further steel wires are 
connected to a balance for the measurement of 
thrust. The shaft extension of the driving motor 
carries the airscrew under test, which is furnished 
at the boss with a cylindrical spinner, the latter 
being shielded in front by a stationary fairing, 
terminating in a point upstream, and shielded 
behind by a stationary cylindrical casing surrounding 
the airscrew-driving motor. With this arrange- 
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ment, it is necessary to correct for the pressure 
forces on the upstream and downstream faces of the 
spinner. Provision has accordingly been made, 
in the form of holes (with pressure connections 
to a manometer) pierced along a radius of each of 
the faces of the stationary fairings adjacent to the 
spinner, whereby the requisite pressure distribution 
may be explored under various conditions of 
airscrew operation. 

Development of New Aircraft——The duplex wind 
tunnel, so called because it has dual fans, is 7 ft. 
high by 14 ft. wide, and was designed to accommo- 
date large models of aeroplanes. In this capacity 
it has been fully employed for many months on the 
development of three large multi-engined machines, 
viz., the Short six-engined flying boat, the 
Armstrong-Whitworth four-engined monoplane, and 
the Supermarine six-engined flying boat. These 
experiments have proceeded more or less concur- 
rently with the actual designs in the makers’ works 
and, in addition to force and moment determina- 
tions on the complete models, tests have been 
made on various modifications of the controls and 
other details of design. A notable feature of these 
trials was the incorporation, within the body of the 
model machine, of an electric motor and gear-box, 
whereby the multi-airscrews could be rotated over 
a range of speed, allowing the effects of slipstream 
on wing and control characteristics to be determined. 
In the case of a machine with tandem screws 
the gearing was arranged so that the after screw 
revolved at a higher speed than the forward screw, 
to permit of its efficient operation in the slipstream 
of the latter. The case of the four-engined mono- 
plane provides an interesting example of an attempt 
to evolve a highly streamlined aeroplane in which 
parasitic drag was reduced to a minimum. The 
wind-tunnel data have been applied with marked 
success to the design of the Armstrong-Whitworth 
*“ Atalanta,” which carried out, immediately after 
construction, an excellent long-distance flight. 
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With this model, particular attention was directed 
to the design of the engine nacelles and of the tapered 
wings, whilst the numerous modifications tested with 
a view to reduction of drag included a retractable 
unde . As s the research as a 
whole, which includes a detailed study of the general 
nature of the interference between wings and 
nacelles or fuselages, there can be no question 
but that the data now available will prove of great 
value to designers of large aircraft. Subsequent 
work in the duplex tunnel has included tests 
of the latest pattern, Mark IV, of the Westland-Hill 
“ Pterodactyl.”” Preparations are now in hand for 
an investigation into the interference effects of the 
surface of the sea upon the aerodynamic character- 
istics of flying boats. The results will have a direct 
bearing upon the performance of marine aircraft 
when taking-off and alighting. 

Stability and _Control.—Numerous aspects of the 
stability and control of aircraft, some of long 
standing, others arising out of special features or 
combinations of components in new designs of 
aircraft, continue to demand investigation by 
small-scale apparatus. Wind-tunnel experiments, 
yielding quantitative results, are always of value 
as a basis of analysis in preliminary work, but this 
class of aeronautical problem is one in which the 
close co-operation between model and full-scale 
trials is proving particularly important. A case 
in point is provided by the Hawker “ Hornbill,” 
which is at present under investigation on the 
model scale to ascertain the reasons for the unusually 
good lateral stability above the stall which this 
machine is reputed to have with unslotted wings. 
Tests already completed have confirmed that the 
“ Hornbill” is, in fact, better than the average 
unslotted machine, although it does not .appear 
to be so good as the average aircraft fitted with 
satisfactorily-designed wing-slots. Theoretical work 
based on the measured characteristics of the machine 
has shown that the stability at the stall is sensitive 
to fine adjustments among the derivatives, and the 
stability for small displacements is much more 
difficult to secure in the neighbourhood of stalling 
incidence than at angles some 10 deg. higher. These 
conclusions may serve to explain, in part, the 
qualities experienced with full-scale ‘‘ Hornbill” 
machines, but the problem is being further studied 
by Laboratory measurements of rotary derivatives, 
whilst the influence of changes in wing-tip design 
is being investigated on the full scale. 

The more general question of the effects of wing- 
tip shape on rolling properties is being studied by 
the aid of a half-wing, projecting horizontally from 
the wall of a wind tunnel, to which a series of alter- 
native tips shapes can be fitted. Measurements of 
rolling and yawing moments about axes in the 
plane of symmetry are being carried out over a 
range of angles of incidence, and the slope of the 
curves in which moments are plotted against inci- 
dence provides an approximate appraisal of com- 
parative rolling propensities. 

The actual behaviour of an aeroplane in flight is 
not, of course, wholly determined by the inherent 
stability of its design. It is also markedly affected 
by imposed atmospheric conditions. In particular, 
a knowledge of the influence of sudden gusts of 
wind in producing accelerations and consequent 
stresses is of great importance in designing stable 
and structurally-safe machines. A full-scale research 
has accordingly been initiated for the collection of 
statistical data relating to the frequency of occur- 
rence of vertical gusts of various magnitudes. One 
method to be adopted is to fit accelerometers in 
aeroplanes which are to fly in all-weather conditions 
at approximately constant cruising speeds. This 
proposed scheme involves, however, a preliminary 
study of the aeroplane as an instrument for investi- 
gating the structure of atmospheric gusts and of the 
procedure whereby the history of gusts striking the 
machine may be deduced from accelerometer records 
in combination with a knowledge of the stability 
characteristics of the machine. For the moment, 
therefore, the probable accelerations produced by 
gusts of various types are being looked into theoreti- 
cally on the basis of judicious assumptions as regards 
stability characteristics. Further, a theoretical 
examination is in progress of the effect of wing 
elasticity on the loads due to vertical gusts, whilst 





the law of growth of circulation and lift following a 
sudden change of incidence is also being studied. 
Theoretical results in this last part of the research 
are being checked experimentally by a device which 
records, piezo-electrically by means of a Rochelle 
salt crystal, the rate of change of lift of an aerofoil 
whose incidence in the wind tunnel is suddenly 
altered and held to a new value. With regard to 
the first part of the preliminary work, it appears 
that the actual structure of natural gusts is unlikely 
to prove of the first importance so far as the effect 
on the wing loading is concerned. It is rather the 
time taken for the gust to attain its maximum 
intensity which is of moment, though even this 
conclusion must be qualified by the discovery that 
a gust which begins to rise slowly and attains a very 
rapid rate of growth just before reaching its maximum 
intensity is liable to cause greater aeroplane accelera- 
tions than one which increases to the same maximum 
intensity in the samé time at a more uniform rate. 
It will be evident that these complex deductions 
cail for the fullest possible knowledge of the various 
ways in which gusts do actually behave in the 
atmosphere. A further branch of the main research 
is therefore directed towards the development of a 
reliable method of recording disturbances in natural 
winds. A rotating weather vane has been adapted 
to carry hot-wire instruments with which rapid 
measurements of the horizontal and vertical com- 
ponents of wind speed can be made. The vane is 
mounted on the top of a 60-ft. tower, each hot-wire 
instrument is electrically connected to a bridge 
circuit at ground level, and changes of wind speed 
and direction are simultaneously recorded by a 
double-fibre Einthoven galvanometer. Records 
extending over intervals of from 1 to 5 seconds 
clearly indicate the presence of high-frequency 
disturbances even in winds of moderate speed, but 
no definite correspondence is apparent between the 
horizontal and vertical disturbances at points 
situated only 8 in. apart. 


(T'o be continued) 


WAVE THEORY APPLIED TO THE 
DRIVING OF REINFORCED CON- 
CRETE PILES. 


By Davip V. Isaacs, M.C.E. (Melbourne), 
A.M.L.E. Aust. 


THE writer’s application of wave theory to pile 
driving* has already been referred to in Enat- 
NEERING,f in an article dealing with a very similar 
wave theory, as developed by Mr. E. N. Fox. 
In the latter theory (as also in the writer's), there 
are certain constants which complete the theory for 
practical use, and pending the determination of 
these from experimental research Mr. Fox has left 
all practical applications of the theory in abeyance. 
The present writer's own work, however, was 
extended by considerable practical calculations, 
based on present knowledge of pile driving, and 
definite conclusions can thus be made from the 
theory. These conclusions cannot be affected 
greatly by the actual values of the constants used 
and may prove useful in the absence of further 
research results. 

For reinforced concrete piles the conclusions are : 
(1) The effectiveness of a monkey for driving is 
independent of the pile length, and proportional 
to the weight of the monkey per square inch of 
pile cross section. The best driving should be 
obtained (according to theory) by using a monkey 
the weight of which in lb. is between 25 and 30 
times the area of cross-section of the pile in square 
inches; if a heavier monkey is used, the packing 
on top of the pile will have to be so increased to 
prevent breakage of the pile, or the fall of the 
monkey so reduced, that little advantage will 
follow. 

(2) With all other conditions remaining fixed, 
the maximum compressive stress set up in the 
pile head varies approximately as the square root 
of the free fall of the monkey, and there is thus a 
distinct advantage in using high strength concrete, 
which will allow more rapid driving. 





* Isaacs, Journal Inst. Engineers, Aust., No. 9, vol. 3, 
pages 305 to 323. 
7 Fox, ENGixeErineG, vol. cxxxiv., page 263 (1932). 





(3) The maximum compressive stress, except for 
hard driving and short piles, is independent of 
the driving resistance. The position of maximum 
compressive stress is in the pile head, except for 
hard driving and short piles, when it may occur 
near the toe. (Mr. Fox noted the possibility of 
failure in the embedded portion of the pile.) 

(4) Large tensile stress may occur during driving, 
the position of the maximum tensile stress varying 
widely with the driving conditions. Tensile stress 
is far more pronounced in the longer piles (over 
30 ft.) and increases with the use of a light monkey, 
and with decreasing driving resistance. Its magni- 
tude is such that on this account alone it appears 
preferable, with our present knowledge, not to 
use less than 14 per cent. of reinforcement for any 
pile, and to use at least 24 per cent. for piles of 
45 ft. and over where the driving resistance is low, 
with intermediate values for intermediate cases. 

(5) In driving to rock, heavy final blows may 
cause the toe of the pile to rebound a little from 
the’ rock, and it is thus advisable to complete 
driving with two or three light blows of the monkey, 
in order to ensure the best foundation conditions. 

(6) Formule so far in use take no account of 
the dynamic effects of driving, within the pile, and 
thus, if otherwise correct, appear to be conservative 
for hard driving. 

(7) There is a large loss of energy in the dolly 
and pile-head packing, and no formula should be 
used which does not attempt to allow for this loss. 
The writer’s calculations were extended to allow of 
simple calculation of the pile load from graphs, 
provided that in addition to the usual observations 
during driving, either (a) the compression of the 
pile-head packing during driving were measured 
by means of a light frame and friction indicators, 
placed just under the helmet, or, of less value, 
(b) the packing compression could be estimated 
graphically from the observed crumbling of the 
pile head. In addition, (c) the temporary com- 
pression of the ground (tabulated by Hiley{) would 
have to be added to the apparent set per blow. 
The “ zero set”? method, which, like the ordinary 
method, depends quite definitely on a correction 
for propagation losses has the important advantage 
of estimating the ground resistance with no move- 
ment of the pile relative to the surrounding earth 
(i.e., the condition occurring in subsequent loading), 
but must depend to an even greater extent than 
does the ordinary method, on an observation such 
as (a) or (b) above, and the existence of temporary 
compression in the ground (c) renders the method 
not truly “zero set” as far as theory is concerned. 
It also appears as though this method, if otherwise 
corrected for all factors, might give a conservative 
result, as owing to wave action the full side fric- 
tional resistance of the ground would be developed 
only where the wave intensity was at its peak, and 
when toe resistance was at its maximum, side 
resistance would not be fully developed. 

Although recent research§ has shown that 
plastic foundation conditions are difficult to estimate 
wave theory investigation does not indicate any 
reason why pile formule should not be used, pro- 
vided the subsurface conditions are considered 
carefully and the formule applied with caution. 
The writer considers that, at present, the criterion 
for applying formule is whether or not the initial 
driving resistance after a period of rest differs 
widely from the resistance during driving. Where 
the difference is not marked, the initial driving 
resistance after rest may be close to the resistance 
as would be determined from a static load test ; 
but where the difference is marked, e.g., beyond a 
ratio of 2: 1 at the most, the results are quite 
unreliable.|| 


Ore Depostrs in CentTRAL SwepEen.—Geological in- 
vestigations have indicated the presence of new and 
promising ore deposits, probably containing gold, silver 
and copper, at Bjursaas, Dalecarlia, Central Sweden. 
The Boliden Mining Company has acquired the right to 
exploit the deposits and has begun drilling and prospect- 
ing operations to ascertain the extent of the deposits. 





t Hiley, The Structural Engineer, Vol. 3, July and 
August, 1930. 
§ Dr. Terzaghi, Trans. Am. Soc. C.E., Vol. 93, page 270, 
and other articles by the same author. 
Discussion, Journal Inst. Engineers, Aust., Vol. 4, 
No. 8, page 287. 
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SHORT-CIRCUIT TESTING 
OF SWITCHGEAR. 


Tue short-circuit tests on switchgear, which have 
now become standard practice with some of the larger 
manufacturers, are generally carried out either to 
ascertain whether a given design complies with engin- 
eering requirements or to enable a study to be made of 
the arc phenomena and how these are affected by 
control devices, switching speeds and different types 
of contacts and materials. The first essential for 
such tests is a high-capacity generating plant, which 
may consist of a suitable machine specially set aside 
for the purpose. As, however, machines are 
often designed to give a very high momentary current, 
they have an exceptionally low reactance and also, as a 
rule, relatively poor decrement characteristics. Though, 
therefore, they are undoubtedly of great value in 
certain phases of circuit-breaker research, supplemen- 
tary testing on normal commercial generators 
almost essential. Messrs. Metropolitan- Vickers Electri- 
cal Company, Limited, Trafford Park, Manchester, have 
for some time adopted the practice of using the routine 
short-circuit tests, which are made on all the alterna- 
tors built by them, for research and development 
work on circuit-breakers and the number of such tests 
has run well into four figures during the past two years. 
Particulars of some of the machines used in this way 
are given in Table | on this page. 

In addition, two 20,000 kVA alternators, which 
were supplied to the Stalybridge, Dunkinfield, Hyde 
and Mossley Tramways Company in 1925, and have now 
been replaced by 50-cycle plant, are used solely for 
experimental purposes in the works. These machines 
were originally designed to generate three-phase 
current at 6-6 kV and 40 cycles, but without any change 
in the windings now regularly supply 50-cycle current 
at 10-5 kv., with a 10 per cent. reactance, so that when 
both are connected in parallel, tests up to 800,000 kVA 
three-phase in the arc can be made. It may 
mentioned that up to the time of writing, these machines 
had been short-circuited 149 times in the way de- 
scribed below, and that 104 of these short-circuits were 
applied in less than four weeks. 


THE 


such 
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be 





An illustration of the “ set-up” of a typical switch- 
gear short-circuit test, in which a 40,000 kVA alterna- 
tor supplying current at 10-5 kV. was used, is given in 
Fig. 1, Plate IX. The circuit-breaker, which is visible 
on the left, is placed in a specially constructed pit, so 
that should its structure fail, the burning oil is pre- 
vented from spreading. When the two machines re- 


ferred to above are used, they are coupled solidly and | 


Taste I. 


Maximum 


Rated Reactance Symmetrical 


kVA Volts Per cent Short-circuit 
kVA in Are. 
45,000 11,000 360,000 
57,500 11,000 11 335,000 
62,500 11,000 15 270,000 
72,000 7,250 12 380,000 


are driven bya 1,000-kW., 500 volt direct-current motor, 
which is supplied from a motor-generator connected to 
the Corporation’s mains. The two stators are also in 
series, and as will be clear from the diagram given in 
Fig. 4, where they are marked A, are connected through 
a short-circuiting switch B to the breaker C under test. 
Potential transformers D, which are connected to 
oscillograph elements as indicated at G, and current 
transformers E, as well as operating closing and trip 
coils F, which are connected to a direct-current supply 
H, are also included in the circuit to enable the test to 
be carried out and the results recorded in the manner 
described below. These connections are arranged so 
that either the short-circuiting switch or the test 
breaker can be operated from the timing circuit of an 
oscillograph, depending on whether a “break” or 
“* make-break ” test is being carried out. 

When everything is ready, the control switch, marked 
J in Fig. 4, is closed and the motor driving the alter- 
nator is simultaneously disconnected from the supply, 
so as to avoid throwing heavy, though brief, overloads on 


the mains. This disconnection has noeffect on the results, | 


as the energy stored in the alternator rotors is always 
sufficient to feed the fault until the circuit breaker 





Fie. 13. 





14. 


Fia. 


opens and the drop in their speed is less than 1 percent. 
Immediately the test circuit is cleared the motor is 
reconnected, so as to keep the alternators running and 
thus to avoid starting losses. The operation of the 
switch J also closes the circuit through an adjustable 
time-lag relay K, which is of the pendulum type, a 24- 
volt battery, and the contacts L and Mon a commutator. 
This commutator is mounted on the shaft of the camera, 
which is described below, and is driven through belts and 
pulleys by a variable speed motor, the shutter coil of 
the camera, and a quick-acting lock-in relay N. As soon 
as the short-circuiting contact M on the commutator 
arrives opposite its brush, the relay K operates and 
closes the circuit of one or other of the adjustable 
time relays O and P, depending on the position of the 
change-over switch R, which has been previously set 
according to whether a “‘ break” or “ make-break ”’ 
test is to be made. As will be seen, the relay O 
energises the operating coil of the short-circuit switch, 
while relay P similarly energises the closing coil of the 
breaker under test. When contact L comes in contact 
with its brush the shutter coil Q of the camera is 
energised, and the spring-loaded shutter of the camera 
opens. 

The film is placed on the camera drum so that 
one end of it is opposite the shutter when the latter 
opens. This opening is prevented from occurring before 
the test has begun by the quick-acting lock in relay N. 
The short-circuit takes place three or four cycles after 
|eontact L has closed, the actual instant being deter- 
mined by setting the relay K, so that the interval 
between the closing of the contacts M and L is slightly 
less than that between the operation of the relay K 
and the opening of the switch. 

The control of the sequence of operations in a test is 
effected automatically, so that there is a constant 
and known time between the operation of the 
shutter, the application of a fault, the excitation of the 
circuit-breaker trip, and the final trip of the master 
breaker. The operators in charge of these instruments 
are very skilful, with the result that every one of the 
oscillographs referred to later starts properly on the 
| left-hand side of the film and finishes before the right- 
| hand edge is reached ; there is no overlapping. 
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PLATE IX. 





TESTING OF SWITCHGEAR. 


escription, see Page 212.) 
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The oscillograph by which the results of the tests are 
recorded, was specially designed and constructed in the 
Research Department of Messrs. Metropolitan- Vickers 
Electrical Company. It is capable of recording nine 
quantities simultaneously on a film 8 in. wide, and 
thus obviates the difficulty and clumsiness of using 
two or more oscillographs, the traces of which must 
subsequently be co-related. Six of the elements are 
of the usual permanent-magnet type, and can be used 
to record currents, or quantities in which variations 
cause proportional changes in current. The other three 
are arranged to record the instantaneous product of 
two currents and can therefore be connected to record 
instantaneous power. All the elements are fitted with 
mirrors on to which the light from an arc lamp is 
directed and the beams subsequently pass through 





on the subsequent test films. A check of the same 
character after the tests have been completed is also 
desirable. 

The measurement of the impulse pressure in the 
breaker tank is important, since this quantity is 
proportional to the arc energy. It is essential there- 
fore to have some form of apparatus which will allow 
this quantity to be recorded on the oscillograph. 
Devices working on the lines of the ordinary engine 
indicator are not suitable for this purpose, since, if they 
are sufficiently light to follow the rapid changes in 
pressure, the chart is so small as to make it difficult 
to associate it with the electrical phenomena. These 
disadvantages are, it is claimed, not present in the 
apparatus illustrated in Fig. 11, the construction of 
which is shown diagrammatically in Fig. 7. As will be 





second. This is arranged as shown in the diagram, 
the oscillograph element being connected across the 
other diagonal as shown. The resistances are adjusted 
so that there is no current in the oscillograph ele- 
ment with normal pressure on the diaphragm. If a 
pressure is applied to the latter, however, the balance 
of the bridge will be disturbed, and current will flow 
in the oscillograph element, the record consisting of a 
1,000-cycle wave, the amplitude of which is a measure 
of the instantaneous pressure on the diaphragm. A 
view of the oscillograph apparatus is given in Fig. 2. 
Immediately after each ‘‘ shot,” the drum carrying the 
film is passed to a dark-room and a fresh film is loaded 
into place. The dark-room is fitted with a light 
trap passage so that the engineer in charge can go in 
and inspect the film while it is being developed, and 





















































TABLE II. 
Currents. MVA Interrupted. 
7 Initial Recovery Duration of Are Pressure below 
Oscillogram No. Duty Cycle. | Terminal Volts. Phase. Maximum Loop. Initial Volts. Based Based Short in Energy, Oil, Ib. per 
R.M.S. in R.M.S. on on Half Cycles.| kW-Sec. sq. in. 
Are Line Recovery 
Peak. R.M.S. R.M.S. Volts. Volts. 
| | 
With cross jet explo- 
sion pot. 

R 105,000 64,000 64,000 1-7 740 
951/9 ee ee M.B. 10,000 Y 66,000 38,800 38,800 8,000 900 721 1-7 220 154 

B 87,000 53,400 53,400 1-3 610 
Minimum in any test — 8,850 —- 45,600 28,800 28,200 6,850 490 392 1-3 107-3 ph. 24 
Maximum in any test —- 10,200 _ 105,000 64,000 64,000 8,500 900 721 3-5 1,570-3 ph. 154 

With plain finger 
contacts. 

R 56,000 33,400 26,600 P 3-9 32-4 

938/1 ee ee B. 7,400 Y 63,000 38,600 24,600 \ 5,850 286 226 4-9 _. 175 188 
l B 33,000 20,400 15,700 4-9 189 

Minimum in any test — 7,400 nfo 33,000 20,400 15,300 5,850 252 182 3-9 385-3 ph. | f Only = + 
Maximum in any test _ 10,600 wi 89,500 55,000 31,900 7,200 460 320 7:6 950-3 ph. tained. 188 





N.B.—The maximum and minimum figures in a line 


TABLE III, 


























| Current Data. MVA Broken Duration in 
Based on - 
. Cycles of 
Initial Recovery 
Test No. kV Phase. Miximum Loop. Initial xv. 
R.M.S. | in 7 
| Are. | Line Recovery . . 
| Peak. | R.M.S. | RMS. | Volts. Volts, Short. Are. 
| | 
R 301 | 205 190 84 72 
1 30-0 | Y | 272 «| 186 180 25-9 9-6 8-27 83 71 
iL B | 289 | 197 183 | 84 72 
R | 324 221 196 82 70 
2 30-5 | i | 289 199 187 24-9 10-2 8-3 82 70 
| B | 310 205 195 82 70 
R 347 246 215 74 62 
3 30-5 Y 390 246 204 25-9 11 0 93 73 61 
| B 330 226 204 74 62 
if R 370 219 219 84 72 
4 30-0 | Y 375 230 175 23-8 10-6 8-4 88 76 
B 412 260 218 88 76 
RK 417 260 230 «|) 88 76 
5 30-5 Y 425 164 187 24-8 12-3 10-0 88 76 
| B 455 278 227 87 75 


























finely adjustable slits and cylindrical lenses, which | seen from the latter, it consists essentially of a hard steel 
direct it on to the film in the camera, of which | diaphragm, which is let into the tank near the point 
mention has already been made. This camera is of the at which the pressure is required, and is connected by a 
drum type and will take films up to 8 in. wide and | non-magnetic steel rod to an armature, which forms 
36 in. long. It can be set so that the whole of any | part of a laminated electromagnet. This electromagnet 
three portions of the length can be exposed at will | is placed 4 in. or 5 in. from the tank side, to prevent the 
and as 12 in. is ample for all ordinary tests a duty- | 50-cycle flux induced in the tank having a disturbing 
cycle can be carried out in rapid succession without | effect, and is carefully secured. The deflection of the 
reloading. diaphragm caused by an increase in the pressure there- 

In addition to the electrical quantities, such as | fore alters the reluctance of the magnetic circuit which 
phase current and voltage and arc energy, it is neces- | forms one arm of a bridge network as shown at A, 
sary to record the travel of the contacts and the oil | in Fig. 6. The apparatus has been designed so that 
pressure. The former is measured electrically by a| the deflection of the armature causes a very-nearly 
rheostat, the arm of which is coupled to that part proportional change in the reluctance of the magnet 
of the circuit-breaker the travel of which it is desired to | circuit, and has been calibrated for pressures up to 


record. This rheostat is connected in series with one 
of the oscillograph elements, a battery and a resistance, 
thus forming a circuit the current in which, and there- 
fore the deflection of the element, varies in a series 
of clearly-defined steps as the circuit-breaker operates. 
In this way, the time at which the arcing contacts 
separate can be recorded, while the speed and regu- 
larity of movement of the contact bar can also be deter- 
mined. The former information is obtained by taking 
a preliminary timing film, during which operation an 
auxiliary supply instead of the short-circuit current is 
passed through the main contact of the breakers. This 


gives the position of the travel indicator at which this 


supply is made or broken, and this point can be located 


300 Ib. per square inch, with a range of sensitivities 


| of which the maximum is about 4 lb. per square inch 


per millimetre deflection of the oscillograph spot. 
The other arms of the bridge circuit comprise two 
non-inductive instances, R, and R,, one of which 
is fixed and the other adjustable, and a dummy electro- 
magnet B, which is connected in series with a variable 
resistance Ro, the latter enabling the resistance of the 
leads to be balanced out. The dummy electro-magnet 
is similar in design to that on the indicator, but its 
armature can be locked in position so as to provide a 
means of matching the impedance of the two magnets. 
The bridge is supplied by a valve oscillator at a pressure 
of a few volts and a frequency of 1,000 cycles per 


do not necessarily bear relation to each other, and must be read quite independently. 


thus lose the minimum amount of time in making any 
changes that may be necessary. 

In the past it has been usual to employ an ordinary 
circuit-breaker of somewhat larger dimensions than 
the test breaker for applying the short-circuit on a 
test. The result has been considerable damage to 
the contacts with consequent delay owing to replace- 
ments. The Metropolitan-Vickers Company have 
therefore developed a special air break switch for this 
purpose. This consists of a series of unusually robust 
contacts, which are carried on an insulated cross-bar. 
This bar is suspended above the fixed contacts when 
the switch is open and is retained by a latch, which 
can be released by a solenoid. When the short- 
circuit is to be applied this latch is released, so that 
the cross-bar falls by gravity into the closed position, 
the movement being assisted by compression springs ; 
resetting is effected by hand. 

The research work done on the equipment we have 
just described is mainly connected with oil-break 
devices and particularly with the cross jet explosion 
pot, which has recently been put on the market by the 
company and to which reference has already been 
made in ENGINEERING.* Fig. 8 is an oscillogram show- 
ing the results of a make-break test made at 10 kV on an 
11,000 volt 400 ampere oil circuit breaker fitted with 
cross jet pots, while Fig. 9 indicates the results of 
break tests made at 7-5 kV on a similar breaker with 
plain finger contacts, but in other respects identical. 
The salient figures relating to these tests are given in 
Table II. 

This series is exceptional in that circumstances 
usually prevent such comparative tests being made 
in immediate succession, and some degree of expert 
knowledge is therefore needed to assess the results. 
If the two oscillograms are compared it will be seen 
that the cross jet explosion pot interrupted three times 
the kilovolt-amperes in less than half the time taken 
by the other and that the tank pressure was slightly 
lower. If the maximum figures obtained are compared 
it will be seen that the cross-jet explosion pot enabled 
practically double the kilovolt amperes to be broken 
without damage in half the time and with only 60 per 
cent. more arc energy. Unfortunately on the higher 
power tests with plain contacts the pressure indicator 
became faulty and no record was secured. Judging 
from previous tests, however, the pressure was pro- 
bably of the order of 250 lb. to 300 1b. per square inch. 
These tests mark a further stage in the development 
of the cross-jet explosion pot. The first four which 
were brought to the stage of practical use could not 
be fitted to circuit-breakers rated at less than 300,000 
kVA with a plain break without increasing its cost 








* See ENGINEERING, vol. cxxxv, page 8 (1933). 
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oscillograph, as shown in 
Fig. 5. 

This switch has been de- 
veloped withautomatictrips 
for use on the spur lines of 
rural transmission systems 








Fria, 1. 


to’a figure exceeding that of the normal 500,000] 


kVA design. The latest pots practically balance 
the economic position and make it feasible to give 
the buyer the advantages of a saving in space and 
higher factor of safety without increasing the cost. 
Reference may also be made to some tests on a} 
33-kV horn-type air-break switch, which was designed | 
to carry 400 amperes. This is shown set up in Fig. 3, | 
while a closer view of the switch actually opening | 
appears in Fig. 12, on page 212. This was taken by ex- 
posing the camera with the switch in the open position, | 
then closing the shutter and re-exposing when the arc | 
was struck. A diagram of the connections used on these 
tests is given in Fig. 5, Plate IX. As will be seen from 
the latter, the test switch A was fitted with a trip coil B 
which was excited from an auxiliary battery by the 
closing of a relay, the latter being connected to current 
transformers C in the main circuit. It will also be seen 
that there were two master switches D and E, the former 
being used for the purpose already described and the 
latter as an isolator only, and that a 1,000 kVA trans 
former F was used to step the voltage of the generator 
G up to 33 kV. In addition, a resistance bank H was | 
connected in each phase, and instrument transformers 
J were connected to the oscillograph direct. 
The current transformers are, as will be gathered 
from Figs. 3 and 12, of unusual design, the iron circuit 
consisting of two “ pancakes,” which are separated by 
an air gap sufficiently large to withstand the ordinary 
British Standard over-voltage tests. The primary 
winding surrounds that portion of the iron which is 
clamped to the top insulator fitting, while the secondary 
and its iron is mounted on the earthed framework of the 
switch. Both portions are covered with weather- 
proof insulation, which will withstand the normal test | 
voltage. The particular apparatus tested was designed 
to operate with a minimum primary current of 15 
amperes. Fig. 3 also shows the potential transformer, 
which is connected across the arc, and the ring-type 
current transformers on the lower plug bushings of the 
metal-clad circuit breaker which are used for measur- 
ing the arc current. These are connected to the 





in which the fault currents 
are relatively small. The 
effect of a long arcing time 
on the system stability 
or on other protective gear is therefore unimportant. 
Similar equipment, in which a high-voltage series trip 
operated the release mechanism through an 
insulating rod, was employed many years ago. The 
trip rod, however, caused trouble, since if it were to 
be a satisfactory insulator under all atmospheric 
conditions it had to be so heavy as to make the size 
of the trip coil impossible. If, on the other hand, the 


coil 


latter was kept within reasonable limits, then the rod | 


became mechanically unsound. 

The arcing time of air-break apparatus is to some 
extent dependent on weather conditions, and particu- 
larly on the direction of the wind. The arc, as shown 
in Figs. 13 and 14, page 212, which were taken without 
any prior exposure, is characterised by a flickering 
movement, which is caused by a breakdown of the air 
separating adjacent portions of the arc path, thus short- 
circuiting any loops that may have been formed. 
Experiment has shown that if the are is struck at the 
base of the horns it may take a considerable time to 
travel to their extremities, as the magnetic effect which 
tends to increase the size of the loop is then practically 
zero. When the arc has risen somewhat, however, the 
magnetic effect becomes stronger than the convection, 
to which the operation of the horn gap is commonly 
attributed. For this reason such a gap would probably 
operate upside down if the arc were started well up the 
horns. In the switch under test, therefore, the arc 
was struck right at the top of the horn, so that no 
time was wasted while it travels upwards, and the 
arcing time was much more constant than would 
otherwise have been the case. The are shown in 
Fig. 14 was carrying a heavier current than that 
illustrated in Fig. 13, and observation seemed to show 
that the arcing time was considerably longer. An 
examination of the oscillograph records showed this 
view to be fallacious, and probably the impression 
was due to the brighter light accompanying the 
heavier current arc, the length of which was from 
5 ft. to 6 ft. The results of these tests are given in 


| Table III, page 213, while a typical oscillograph record 


is reproduced in Fig. 10, Plate IX. This shows the 
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last of the tests reproduced in the table, the oscillo- 
graph being slowed down so that the trace practically 
filled the whole film. 

It may be added that after the tests, generally 
speaking, only minute beads of copper on the copper- 
clad steel rods of which the horns were made showed 
where the arc had travelled through a single bead 
of steel was visible at the tips. It will be noted from 
the oscillogram Fig. 10, that the “‘ voltage across R 
phase break ” is not constant after rupture. This is due 
to the fact that the equivalent impedance to earth of 
the load and connections varies with the amount of 
load resistance, and if this is large compared with 
the equivalent impedance of the potential trans- 
former, the voltage across the break will depart from 
the phase voltage in the manner indicated. 


PYROMETER - TYPE AUTOMATIC 
TEMPERATURE- CONTROL 
APPARATUS. 


In an article describing the mercury-in-steel thermo- 
meter-type automatic temperature-control apparatus 
designed and constructed by Messrs. Negretti and 
Zambra, 38, Holborn Viaduct, London, E.C.1, which 
appeared on page 763 of volume cxxxiv (1932) we 
mentioned that the firm had recently developed 
apparatus for the automatic temperature control of 
furnaces, ovens, &c., which are often operated at 
higher temperatures than those for which mercury- 
in-steel type apparatus is suitable. The apparatus, 
which we now propose to describe, and which is 
illustrated in Figs. 1 to 8 on this and the opposite 
pages, is suitable for controlling temperatures up 
to 1,400 deg. C. (2,550 deg. F.), and it can be 
employed with a temperature indicator of either 
the thermocouple or platinum-resistance type. In 
both, the temperature indicator is of the moving- 
coil-type, spring controlled, and double pivoted with 
spring-jewel bearings, and the scale length is 53 in. In 
apparatus of the thermocouple type, the movement is 
provided with automatic cold-junction temperature 
compensation, which takes the form of a bi-metallic 
strip attached to the hair spring of the indicating 
pointer; while with apparatus of the resistance type, 
an all-mains unit is supplied, which enables it to be 
operated directly from alternating-current supply 
mains, and thus dispenses with the use of accumulators 
or dry cells. 
| An important feature of the controller is that no 
| work is done by the indicating instrument, the opening 
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and closing of all the contacts, which are in the form of 
mercury switches, being effected mechanically by a 
synchronous motor incorporated in the apparatus. 
Either one, two or three mercury switches are employed, 
according to requirements, and if only one is used, the 
switch can handle a current of 15 amperes at 200 volts. 
If two or three switches are employed, the capacity of 
each is 5 amperes at 200 volts, which, in some cases, is 
sufficient for direct control without the use of relays. 
The apparatus illustrated is of the thermocouple 
type, employing three mercury switches, as will be 
clear from Fig. 2, and the arrangements are such that 
full current is supplied to the furnace while the temper- 
ature is below the normal, a reduced current is supplied 
as long as the normal temperature is maintained, and 
the current is cut off when the temperature exceeds 
the normal. In this case, the main current control 
is effected by means of relays operated by the mercury 
switches, which also operate three coloured lamps to 
indicate the furnace conditions at a distance. 

Fig. 3 shows the controller, and Fig. 1 the same instru- 
ment with the cover removed. As will be seen from 
the former, it covers a temperature range from 0 deg. 
to 1,200 deg. C., the furnace temperature at any 
instant being indicated by the upper of the two pointers 
visible in Fig. 3. The lower pointer is set by hand 
to the temperature it is desired to maintain in the 
furnace, the setting being effected, without removing 
the cover, by means of a key which fits on the squared 
end of a spindle seen in both illustrations. The lower 
pointer, which has been whitened in Fig. 1 to render it 
more easily visible, is attached to the control mechanism 
as shown, and the effect of the adjustment mentioned is 
to turn the whole of the mechanism, including the 
synchronous motor, about the axis of the moving coil 
of the indicating instrument. 

Of the three mercury switches visible in Fig. 1, that 
on the left, when closed, supplies full current to the 
furnace, while that in the centre supplies a reduced 
current which is sufficient to maintain the furnace 























temperature without increasing it. The operation of 
the switch on the right cuts off the current supply to 
the furnace and allows the temperature to fall. To 
follow the method of operating the switches, reference 
should first be made to Fig. 2, which shows the mechan- 
ism in isometric projection. From this it will be seen 
that under the indicating pointer, and moving with it, 
is a second pointer which is made of flexible material 
and, for part of the time, swings freely over three pallets. 
For a period of 10 seconds in each interval of 20 seconds, 
however, the flexible pointer is depressed by a rod 





bent into the form of a hairpin, which is operated by | 


the synchronous motor through a cam and push rod 
so that it depresses that one of the three pallets over 
which the pointer happens to be situated. It will be 
noticed that the central pallet, which controls the 
switch supplying the reduced current, is narrow, so that 
it will not be depressed unless the flexible pointer is 
almost exactly over it, which will be the case only 
when the furnace temperature is correct to within 
about 4 per cent. of the scale reading. The pallets 
on each side, which control the switches supplying full 


Fig. 5. 























current or cutting it off, are, however, of considerable | 


width, so that they will be depressed throughout a 
wide range of high and low temperatures, respectively. 
The actual width of the pallets is made to suit the 
requirements of each particular case. 

To follow the method of operating the mercury 
switches by the depression of the pallets, reference 
should be made to Figs. 4 to 8, which show one set 
of components in the various positions occupied through- 
out a cycle, which is completed in 20 seconds. All 
three switches are operated in the same manner, 80 
that it will only be necessary to consider one of them. 
The mercury switch, it will be seen, is mounted in a 
frame pivoted at A, and has an extension at one end in 
which a pin B is fitted. In the “off” position, in 
which the switch is shown in Fig. 4, the switch is 
held up by the detent C, with which the pin B engages. 
The lever D, on which the pallet is formed, is pivoted 
at E, and when the pallet is depressed by the means 
explained above, the striker F will be moved to the 
tight so that it comes into contact with a pin G on the 
detent C. This releases the pin B from the detent and 
allows the switch to fall by gravity into the “on” 
position, as shown in Fig. 5. At this point the two 
links H and I, which are pivoted at J and K, respectively, 
and on which the striker F is carried, are allowed to 
fall into the position shown in Fig. 6, having been 
previously held up by a cam and push rod on the motor 
shaft, as shown in Fig. 2. As the pin G is then clear 
of the striker F, the detent falls back into the position 
shown in Fig, 6, and subsequently the striker is again 
raised by the cam so that its upper end comes above 

















and to the right of the pins B and G, as shown in Fig. 7. 
The depressor bar is then lifted and the pointer is thus 
free to swing. This completes the cycle, but it should 
be noted that the switch remains in the “ on ”’ position. 

Although the lever D is not now held down by the 
depressor, it does not return to the position shown in 
Fig. 4, since the striker is held back by the detent, 
and when the depressor bar next falls, the various parts 
remain in the positions shown in Fig. 7. If, however, 
the temperature alters, so that the flexible pointer takes 
up a position over a different pallet, the lever D is not 
moved when the depressor falls and when the striker 
is next dropped by the cam gear, the lever D returns 
by gravity to the horizontal position, as shown in 
Fig. 8 ; this is possible since the pallet can pass between 
the prongs of the depressor bar if it is not prevented 
from doing so by the interposition of the flexible 
pointer. The subsequent upward movement of the 
links H and I causes the striker to engage with the 
pin B on the switch extension, lifting the frame carrying 
the switch so that the latter is tilted into the 
“ off’ position, in which position it is held by the 
pin B engaging with a recess in the detent, as shown in 
Fig. 4. There is, of course, a striker for each of the 
mercury switches, and all three strikers are mounted 
on the same rod which joins the extremities of the 
links H and I. They thus all rise and fall together, 
but have no effect on any of the switches unless the 
flexible pointer has moved over to a different pullet in 
the course of the previous cycle. If the pointer has 
moved, the switch connected to the pallet over which it 
is located will be tilted to the “‘ on” position, and that 
switch which was previously “on” will be restored 
to the “ off ’’ position. 

Although, perhaps, a little difficult to explain in 
detail, the mechanism is essentially simple, and it has 
been designed with ample wearing surfaces to ensure 
long service under the most severe industrial conditions. 
The mercury switches would also appear to contribute 
to reliability, since they can make and break a com- 
paratively heavy current continuously for long periods 
without deterioration. Moreover, as previously pointed 
out, their current-carrying capacity is sufficient in 
many applications to render the employment of 
relays unnecessary In conclusion, we may mention 
that the instrument can be supplied with a direct- 
current motor incorporated with reduction gearing and 
fitted to the back of the case. Flush panel-mounting 
models are also available, and, when the instrument - 


| is to be used for controlling motor-driven gas valves, 


an “impulsing’’ switch can be fitted to enable a 
throttling action to be obtained. 
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LABOUR NOTES. 

Tue report, which the General Council have prepared 
for submission to next week’s Trades Union Congress 
at Brighton, records that further consideration has 
been given to the question of the public control and 
regulation of industry in the light of the discussions 
that took place at last year’s Congress and the last 
annual conference of the Labour Party. As a result, 
it is stated, of joint discussions on the question, it was 
made clear that there was a strong desire that the trade 
unions should, by statute, be given an adequate place 
on the boards of management responsible for the general 
control and direction of socialised industries and 
services. This principle is approved by the General 
Council, and, in order to give effect to it, it is agreed 
that there shall be consultation between the responsible 
Minister and the trade unions concerned with each 
socialised industry or service. 


A resolution to be moved by an affiliated society 
declares that wage-earners of all grades and occupations 
have a right, which should be acknowledged by law, 
to an effective share in the control and direction of the 
industries which their labour sustains. Adequate 
representation upon central boards of management and 
other administrative bodies is claimed as a necessary 
condition for efficient management, and the proposal 
is made that 50 per cent. of such representation should 
be accorded to workers’ nominees. 


The weekly publication of the International Labour 
Office at Geneva states that a Congress organised by 
the principal Spanish employers’ organisations, includ- 
ing the Spanish Confederation of Employers, the 
Employers’ Association for Economic and Social 
Studies, the Confederation of Retail Trade, the Central 
Committee of Economic Associations of Catalonia and 
the Economic Association, was held in Madrid in July, 
and was attended by delegations from the industrial 
districts. On the question of joint labour boards, the 
Congress urged the Spanish Government to make 
certain alterations as a matter of urgency in the present 
structure of such bodies, and to suspend during the 
period of reorganisation the powers at present enjoyed 
by the chairmen for the purpose of settling disputes. 
On this point the Congress adopted a number of recom- 
mendations proposing methods by which the powers of 
joint boards should be defined and limited, and the 
establishment of a system of labour courts to enable 
the joint boards to carry out the duties entrusted to 
them. 


In a second resolution, the Congress declared that 
the principle of authority must be restored on a basis 
of equality of treatment strictly applied to all concerned 
in production. Without authority no economic life was 
possible, and even the workers would suffer from the 
consequences of loss of confidence and restriction of 
business. Finally, the Congress declared that it was 
urgently necessary to bring about a reduction in public 
expenditure, which, by restoring the balance of the 
State budget, would reduce taxation and bring down 
the cost of living. For this purpose the budget should 
be revised and a distinction made between productive 
and unproductive expenditure. At the close a motion 
was adopted in favour of the establishment of a general 
federation of employers for the whole country, and a 
special committee was set up to give effect to this 
decision. 


At a meeting of the Permanent Committee of the 
International Confederation of Professional and Intel- 
lectual Workers, attended by representatives of 
Belgium, Germany, Finland, France, Great Britain, the 
Netherlands, Poland and Yugoslavia, the question of 
unemployment among professional workers was under 
discussion. It was decided to ask the International 
Labour Office to undertake an enquiry into the problem. 
Among the questions affecting engineers placed on 
the agenda for the 1935 Conference, which is to be held 
in Brussels, are the protection of patents, inventions 
by employees and the radius clause. The Permanent 
Conference of International Professional Organisations 
recently considered an application for admission by the 
International Federation of Consulting Engineers. 
After examining the rules of the Federation the Con- 
ference unanimously decided to admit it. 


An Order issued in January, by the Senate of the 
Free City of Danzig, had for its object the spread of 
employment by means of a reduction of hours of work 
and restrictions on the introduction of new machinery. 
Regulations have now been issued under it applying 
to all undertakings covered by the Works Committees 
Acts. These include all private and public undertak- 


ings and departments, only domestic service and home 
work being excluded. 


Hours of work must, as a rule, 
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be reduced to 42, or less, in the week. In agriculture, 
they must be less than the statutory maximum by at 
least one-eighth. Employers will only be entitled to 
exemption from the tax on wages if the reduction of 
hours makes it possible either to increase the number 
of workers or to avoid dismissals or the closing down 
of the undertaking; in general, 90 per cent. of the 
workers and salaried employees must be working the 
shortened week. Wages may only be reduced in pro- 
portion to the reduction of hours where no special 
provision relating to payment for the shorter week has 
been agreed upon or fixed by an arbitration award. 
Overtime must be paid for, in accordance with the 
legislation at present in force, at the rate of time-and-a- 
quarter. 


A lengthy resolution adopted by the annual con- 
ference at Chicago of the National Association for the 
Advancement of Coloured People, demands redistribu- 
tion of wealth through progressive taxation of large in- 
comes and through the conduct of industry, and govern- 
ment for the benefit of the many and not of the few; 
prompt enactment of sickness, old-age and unemploy- 
ment insurance legislation ; access without discrimina- 
tion to all public educational institutions; and the 
right of employment, without discrimination, in private 
industry and especially in projects financed by public 
funds. It is further demanded that a limit be placed on 
the profits of private business and that wages keep 
pace with the cost of living and be sufficient to enable 
workers and their families to maintain the highest 
standard of living commensurate with the nation’s 
industrial and technological advancement. 


The claim is also made that qualified negroes should 
be appointed to membership of the various authorities 
established to promote industrial and agricultural 
recovery. In addition, officials carrying out the provi- 
sions of the National Industrial Recovery Act are asked 
not to enter into any agreement with organised labour, 
especially the American Federation of Labour and its 
affiliated branches, until absolute assurance is given 
in writing by such labour bodies that the negro worker 
will be accepted in their trade unions as an equal. 


The Labour Bureau, Inc., an American organisation, 
in its latest report is severely critical of the minimum 
wages provided for in the codes of fair competition set 
up under the United States Industrial Recovery Act. 
“To be sure,” it states, “we are told that the wages 
suggested by industries and by the Administrator are 
minima, and that there is no reason why difterentials 
above the minima should not be established on the 
basis of skill and other factors. It is pointed out that 
minima, however low, are still above the actual minima 
now prevailing in many industries. All this is true, 
but the danger remains that a minimum wage, while, 
perhaps, not actually becoming a rigid maximum, will 
possess a magnetic power from which it will be difficult 
for Labour to draw away. Labour will, therefore, need 
organisation, first to obtain through the codes the 
highest possible minima, then to establish adequate 
differentials through collective bargaining, and finally 
to police the industry after a code has been established 
and an agreement reached. Labour, too, will have to 
rely on its collective strength to obtain satisfactory 
working conditions besides hours and wages. Often, 
it should be borne in mind, working conditions may be 
as important as basic scales in establishing a satisfactory 
status for workers in industry. Such benefits as un- 
employment insurance and discharge bonuses, further- 
more, will not accrue to Labour unless Labour puts 
itself in a position to make its demands effective.” 


Neither the proposed minimum wages nor the 
majority of the suggested shorter working weeks are, 
in the opinion of the official organ of the International 
Association of Machinists, satisfactory. “It becomes 
increasingly apparent,’ the Editor writes, “ that 
industry as a whole is not disposed to meet the issue 
fairly with respect to either wages or hours. We are 
convinced that, unless the industry takes a firm stand 
and exercises its authority under the law to fix a much 
higher minimum than that offered, and a work week 
not to exceed 30 hours, the purposes for which the 
Recovery Act was passed will not be achieved... . 
One of the chief objects of the Act is to put idle men 
and women back to work. If the President fails to 
insist upon thirty or even a less number of hours per 
week, there is little hope of accomplishing its purpose.” 


In the course of a reference to the argument that the 
provisions of the Recovery Act relating to the organisa- 
tion of labour are complied with by the formation of 
what are known as “company unions,” the Editor 
claims that the spirit and intent of the legislation clearly 
are that the workers should organise themselves. Yet, 
he says, employers all over the country are endeavouring 








to force their workers into so-called “‘ company unions, 
so that they will be, as they always have been, subject 
to the direction of the employer in all matters affecting 
their interests.” This is an issue, it is added, that 
will have to be met and decided before long. ‘“ The 
employers in any given industry are treated as a unit, 
and negotiations on their behalf are conducted by 
representatives of their own choosing. The workers 
must be accorded the same right.” 


The Monthly Review of the United States Depart- 
ment of Labour gives a fairly full summary of the 
provisions of the Emergency Railroad Transportation 
Act. This law, it states, was enacted to restore normal 
conditions and relieve the existing national emergency 
in relation to interstate railroad transportation by 
amending the Interstate Commerce Act and by creating 
the office of Federal Co-ordinator of Transportation. 
The purpose of the Act is “ to encourage and promote 
or require action on the part of the carriers to avoid 
unnecessary duplication of services and facilities.” For 
the protection of labour during the period of co-ordina- 
tion and consolidation, provisions are made, in Section 7 
of the Act, for a labour committee in each of the three 
regional groups (southern, eastern and western) set up 
by the Co-ordinator. The members of these com- 
mittees are to be selected by railroad labour organisa- 
tions authorised to act as representatives under the 
Railway Labour Act. The Co-ordinator is directed to 
confer with the labour committee “ prior to taking 
any action or issuing any order which will affect the 
interest of the employees” and to afford the labour 
committee an opportunity to present its views upon the 
contemplated action. 


To prevent wholesale dismissals, the Act provides 
that the number of employees shall not be reduced, 
because of action taken under the Act, below the number 
of employees in service during the month of May, 1933, 
after deducting those removed from the pay rolls 
because of death, normal retirement, or resignation 
since the Act became effective (but in no case to exceed 
5 per cent. in any one year). The Act also provides 
that no employee shall “ be deprived of employment 
such as he had during said month of May or be in a 
worse position with respect to his compensation for 
such employment, by reason of any action taken 
pursuant to the authority conferred by this title.” 
Regional boards of adjustment, with equal representa- 
tion of employers and employees, are to be established 
by the Co-ordinator to settle disputes between the 
carriers and the employees. The Co-ordinator is also 
authorised to determine and require the payment by 
the carriers of just compensation for losses sustained 
by the employees because of the transfer of work from 
one locality to another in carrying out the provisions 
of this Act. 


According to a report by the United States Bureau of 
Mines on accidents in the ,metallurgical industry, the 
safety activities of the operating companies resulted 
in 1931 in a reduction of industrial accidents which 
exceeded the decrease in employment. The average 
death rate for the industry in 1931 was 0-56 per 
thousand 300-day workers, the same as in 1930, but 
the average non-fatal injury rate was reduced in 1931 
to 48-36 per thousand 300-day workers, as against 
61-32 in 1930. 


A recent issue of L’Usine, the monthly bulletin of 
the Association of Metallurgical and Mining Industries 
of France, states that since 1929 there has been, with 
the exception of certain industries, a marked reduction 
in frequency rates for industrial accidents. Decreases 
are given of 22 per cent. for metallurgy, 31 per cent. for 
rolling equipment, and 25 per cent. for iron mines. 


The Central Committee of the shipbuilding and 
engineering trade unions have now asked the Engin- 
eering and Allied Employers National Federation and 
the Shipbuilding Employers Federation for conferences 
on the subject of their demand for a 40-hour working 
week “ without reduction of pay.” When working 
hours were, shortly after the Armistice, reduced to 
47 hours per week, the agreement was negotiated with a 
joint committee of the two employers’ organisations. 
On this occasion the matter is to be discussed—if the 
employers are agreeable—separately with each of the 
Federations. 


A resolution passed last week-end by the Labour and 
Socialist International contained the following :— 
“In full agreement with the International Trades 
Union Congress held at Brussels this year, the Labour 
and Socialist International declares that the general 
strike remains the supreme weapon of working-class 
action against war.” 
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LETTERS TO THE EDITOR. 


THE STAFFING OF ELECTRICITY 
SUPPLY UNDERTAKINGS. 


To THE Eprror oF ENGINEERING. 


Str,—Your article on the above subject in the issue of 
July 28 is particularly timely. The question of dis- 
placement of power station engineers as a result of the 
operations of the Electricity Supply Acts is becoming 
increasingly urgent and whilst, as you rightly point out, 
there is ‘provision for the payment of compensation 
for those who lose their positions, this does not meet 
the real need, especially of the younger men. 

The matter has been seriously considered by the 
National Joint Board, and machinery is being set up 
with the object of bringing officials about to be dis- 
placed into contact with vacancies as they arise from 
time to time on other undertakings. But this machi- 
nery will not be adequate unless there is a genuine 
effort made by the undertakers which have vacancies, 
to utilise the personnel which is liberated by the closing 
down of other stations, even though it involves some 
sacrifice in adapting these displaced officials to a 
different class of work from which they have been 
accustomed. The tendency, which you in common 
with others deplore, for undertakers to fill vacancies 
on the distribution side from outside the ranks of the 
supply industry, is not only regrettable from the point 
of view of the displaced staff, but is a costly procedure 
for the industry, inasmuch as it entails payment 
for compensation which might otherwise be avoided, 
or at least minimised. The experience of the Associa- 
tion proves that there have been many openings on the 
distribution side which might have been filled by 
displaced men had they been given the opportunity. 

There is, of course, the corresponding duty on the 
part of the staff about to be displaced, to equip them- 
selves as far as they can for new positions and it may 
be that the undertakers who have gone outside in 
order to fill vacancies, would argue that there have 
not been suitable men available in the industry itself. 
It is perhaps unfortunate that the majority of displaced 
men are from the shift engineer class, as they are the 
very men who by reason of the kind of duty which 
they have to perform, are most prone to get into a rut 
and to become unfitted for other branches of the 
industry. There are, of course, exceptions, usually 
those who have been given the opportunity to gain 
experience outside. In this connection the efforts 
which are being made by certain constituent under- 
takers of one of the District Joint Boards in the West 
of England, deserves commendation. They are arrang- 
ing for their staffs to have leave of absence in order 
to acquire experience on the mains departments of 
other undertakings. If this example were followed 
in other districts, it would go a long way towards 
solving the problem of adaptation. 

Many supply engineers will agree with you that the 
result of the interconnection of power stations is to 
increase the responsibilities of the inside staff, and that 
this is not always reflected either in increased plant 
capacity or maximum demand, which are the two 
factors on which salaries depend under the N.J.B. 
Schedule. The matter has been under consideration 
for some time by a committee of the Board, but 
circumstances have made it necessary to suspend the 
process of revision for the time being. That the present 
Schedule will soon have to be brought up to date so as 
to conform more closely with the new conditions, is 
now generally admitted. Another serious defect 
in the Schedule is that the present limit of capacity 
is 100,000 kW and there is no provision for increased 
classification beyond this. There are several stations 
and systems which have far exceeded this capacity 
for some time, but it has not been possible to claim 
any extra remunera ion for the staff concerned, though 
in some cases it has been conceded in recognition 
of the increased responsibilities. 

With regard to the filling of the higher positions 
in the industry, it is doubtful whether the difficulty 
is as great as Mr. Porter, speaking to the I.M.E.A., 
suggested. Admittedly, there is a danger of too much 
specialisation, but this should not necessarily prove a 
serious handicap, provided the staff have been trained 
on broad lines and have retained a broad outlook 
on the industry in which they are engaged. Experience 
seems to indicate that men get into a rut because their 
early training has been inadequate. Undertakers 
are to some extent to blame for this. They have relied 
in the past on haphazard methods of recruiting their 
staffs and they have not instituted, as they might 
have done, proper schemes of training to enable young 
men to gain an insight into all the branches of elec- 
tricity supply. The industry as a whole has also been 
somewhat negligent in this respect. It had the oppor- 
tunity a few years ago of establishing a uniform system 
of training based on a report approved by the National 
Joint Board, but on account of the general lack of 





interest, very little progress was made. The electricity 
supply industry has a great future before it and the 
need for a properly-train personnel can only be met 
in so far as a wide foresight is shown in equipping 
the new entrants into it. 
Yours faithfully, 
W. ArtuuR JONES, 
General Secretary. 
Electrical Power Engineers’ Association, 
102, St. George’s-square, 
London, 8.W.1. 
August 22, 1933. 


BRITISH RAILWAY PRACTICE. 
To THe Eprror or ENGINEERING. 


In commenting on the run of the new L.M.S. engine 
Princess Royal, a reporter on a daily paper stated that 
the hot box overheated. Not exactly the truth, but 
a very alarming state of affairs, which might have been 
avoided had the engine been fitted with roller bearings, 
instead of plain, like the New York Central engine 
No. 5343, which has a total weight of 656,500 lb., and 
exerts a combined traction effort of 53,200 lb. It 
pulls the fast mail trains between New York and 
Chicago, and on other high-speed routes. Progressive 
foreign railway engineers generally fit roller bearings, 
because the efficiency and reliability of plain bearings 
is limited to low axle loads and speeds. In order to 
counter adverse American criticism on the Royal Scot 
sent to America, as an afterthought roller bearings 
were fitted in the tender. 

The recent comments of two highly placed technical 
officers from the signalling department of the German 
State Railways, published in a German railway journal, 
on our old-fashioned signalling systems, and the absence 
of any lock and bolt control in busy mechanical cabins, 
is enlightening, but it is gratifying to note that the 
working of the automatic train control on the Great 
Western Railway pleased them very much. 

Foreign railway engineers have applied the trans- 
verse system of suspension more generally, because 
it is scientifically sound, and works in harmony with 
carriage movement, whereas our old-fashioned longi- 
tudinal springs work against carriage movement, which 
necessitates the placing of springs and other gadgets 
in the shackles to overcome the twisting efforts between 
the carriage and the springs, but these gadgets do not 
counter the nasty jolts we get on some of our fast 
trains, the speeds of which are far below some foreign 
express records. The latest average speed registered 
in Germany between Berlin and Hamburg is 77-4 
m.p.h. Some of the north trains are fairly fast, but 
most uncomfortable when crossing points at speed, 
all due to the old-fashioned longitudinal springs fitted 
on the bogies. This is very marked on some of the 
runs to Manchester, &c. From the above remarks it 
would appear that our railway engineers are old- 
fashioned in their ideas, and have much to learn from 
foreign and British engineers outside our railway 
shops. Before our trains can reach the high speeds 
in comfort, which the future of electric traction involves, 
we must radically alter the design of our rolling stock, 
especially the suspension. 

WILuiamM CocHRANE. 

Royal Automobile Club, Pall Mall, 8.W.1. 

August 28, 1933. 





LUBRICANT INSURANCE. 


To THE Eprror or ENGINEERING. 

Str,—With reference to the notice which you have 
been good enough to give our company on page 204 
of your issue of August 25, there has evidently been 
some misunderstanding on the part of the writer of 
this notice. We have not at any time offered to insure 
machines on which our Cooloricid is used. Cooloricid 
is an emergency lubricant, although there are cases 
where we know it is being used with great success as 
a permanent lubricant where there is a troublesome 
bearing. The insurance to which you refer relates to 
our oils and lubricants generally. 

We shall be glad if you will kindly see that this is 
rectified in your next issue, as we should not like there 
to be any misunderstanding on the part of the users 
of our Cooloricid. 

Yours faithfully, 
For STERNOL LiMiTED, 
E. M. PERRING, 
Secretary to Managing Director. 
Royal London House, 
Finsbury Square, London, E.C.2. 
August 28, 1933. 


Arr Drive ror Boats FoR SHALLOW WATER: 
ApDENDUM.—Since our article, bearing the above title, 
on page 192 of our issue of August 25, appeared, we have 
been informed that the manufacturer of the air-drive 
described is Herr Herbert Kohnert, Prinzregentstrasse 
2, Berlin- Wilmersdorf, Germany. 





ANCHORAGES FOR REINFORCING 
BARS. 


Tue ends of the bars used as reinforcements in 
concrete have almost always been formed in such a 
way as to constitute a special anchorage. Even 
Thaddeus Hyatt, in his beam tests of 1876, used 
flat main bars with the ends bent to form a right angle 
to afford an anchorage. Fixed to his main bars were 
vertical risers, with small plates attached to their 
ends, virtually forming a type of construction which 
would nowadays be included within the term stirrup. 
The problem of apportioning the main reinforcement 
and the stirrups has yielded to rational analysis, and 
has proved fairly satisfactory in practice, but little 
progress has been made in dealing with the design 
of anchorages. Whatever comparisons are made 
between different forms of anchorage must take account 
not only of ultimate loads, but also of the simultaneous 
values of load and slip. The most effective construction 
would be that showing the least slip up to the yield 
point of the bar. 

Tests have been recently carried out by Mr. Chesley J. 
Posey, at the State University of Iowa, with specially- 
made specimens, with the object of discovering, if 
possible, the best form for anchorages. This test-work 
forms the subject of a Bulletin of the University, 
bearing the title “‘ Tests of Anchorages for Reinforcing 
Bars.” In the work, the author made use of a system 
which he had formerly employed at the University of 
Illinois, whereby a continuous record was obtained 
of the simultaneous values of load and slip. In this 
earlier investigation, reported on by Professor T. D. 
Mylrea to the American Concrete Institute in 1928, 
it was shown that the larger the diameter of the hook 
at the end of a reinforcing bar, up to twelve times that 
of the rod, the higher was the ultimate load it would 
stand, and the less the slip at all loads up to, and 
including, the ultimate one. These large diameter 
hooks did not split the concrete, whereas those with 
more abrupt bends were found to do so. The spiral 
reinforcement of the hooks raised the ultimate load 
in proportion to the amount of spiral reinforcement, 
but resulted in greater amounts of slip at the lower 
loads. It was the aim of Mr. Posey to find a type of 
anchorage with the high ultimate value of the spirally 
reinforced hooks, but without their tendency to exces- 
sive slip. In the first set of experiments anchorages 
with a greater radius than those formerly tested were 
subjected to investigation. The specimens used had 
bars of one-half or five-cighths-inch diameter high- 
carbon steel, cast in concrete blocks 9 in. square in 
section and approximately 2 ft. long. In. all, 127 speci- 
mens were tested. The slip was measured by having 
a wire attached at its lower end to the reinforcing 
bar and passing up through a narrow hole in the con- 
crete to a measuring dial, to which it was connected 
at the upper end, and which was supported on a tripod 
sitting on the concrete end of the specimen. The 
readings, therefore, gave the slip, or relative movement 
of the bar and the surrounding concrete. The hook 
diameters used, specified in terms of d, the diameter 
of the reinforcing bar, were :—l0d, lld, 12d, 134d, 
16d, 20d, 28d, and lastly completely straight. The 
first results showed marked variations with hooks 
of the same radius of curvature, but they also indicated 
that there was no need for such a variety of sizes. 
Work was therefore continued with new specimens 
with hook curvatures of 10d, 12d, 16d, 28d, and the 
straight form. The conclusions arrived at then were :— 
That the early load-slip ratio was greater the larger the 
radius of the hook; at slips greater than three or four 
hundredths of an inch, the smaller hooks carried 
greater loads than the larger ones; variability of the 
results increased as the radius of the bend was increased 
and was greatest with straight embedment. 

The results of tests with threaded bars showed 
them to give higher ultimate loads, with less slip 
at all loads, than all the other specimens. As threading 
would hardly be practicable commercially, tests were 
made with straight specimens of plain round bars, on 
which two, four or seven rows of indentations had 
been made with a blunt cold chisel. Included in 
the series were specimens of ordinary commercial 
deformed bar for comparison. The results obtained 
with these nicked bars were so superior to anything 
previously experienced in the tests that it was sug- 
gested, that if a bar with small indentations could be 
produced commercially, the anchorage ends of bars in 
beams would seldom, if ever, be necessary. 











Rerort ON THE Motor SHow at MELBOURNE.— 
A report on the Motor Show at Melbourne, based on 
information received from H.M. Trade Commissioner at 
Melbourne, has been issued by the Department of Over- 
seas Trade to firms whose names are entered on its 
— register. United Kingdom firms desirous of 
obtaining a copy of the report, together with particulars 
of the special register service of information, should 
apply to the Department, at 35, Old Queen-street, 
London, 8.W.1, quoting reference No. G.Y. 12,898. 
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150-TON CABLEWAY AT THE HOOVER DAM, BOULDER CANYON, COLORADO, U.S.A. 
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150-TON CABLEWAY FOR THE 
HOOVER DAM. 





S.42°36 51 €. 


COLORA 


the irrigation water, the 
cost of clearing the canals 
amounting to over 1,000,000 


As is known, the Hoover Dam, on the Colorado | dols. annually. 


River, now under construction, is to be the largest in | 
the world, and behind it will be impounded the greatest 
quantity of water anywhere held up in an artificial | 
reservoir. The Boulder Canyon project, of which the | 
Hoover Dam is an essential feature, is a Federal | 
Government undertaking authorised by an Aet 
approved by the President in 1928. The project is 
concerned with the control of the Colorado River, 
which forms for some distance the boundary between 
the States of Arizona and Nevada, and farther down 
between the former and California. The Colorado 
River watershed further extends into Utah, Wyoming, 
Colorado, and New Mexico, so that seven States were 
concerned in the proposal made in the Act. It proved 
extremely difficult to secure agreement among these 
several parties, and, in fact, in the end the scheme was 
put in train with one State, Arizona, standing out. 

The dam will impound water which will be used 
for the production of power at the site, and for irrigation 
purposes for lands below. The chief use to which these 
supplies will be put will be the improvement of the 
lands adjacent to the river itself, and in the Imperial 
Valley. The latter, situated in Southern California, 
suffers, at times, from water shortage, from floods and 
silt. It is intended, by means of the great reservoir to 
be created, to regularise the flow to the advantage of the 
agriculturalists, while the prevention of floods will 
avoid silt being carried down in the great quantities 
now common. 

The Imperial Valley is situated to the south-east of 
the Salton Sea or Sink, a depression in which water 
has stood at a level of 250 ft. below sea level, forming 
a lake with no outlet. Some 30 years ago, the Colorado 
in flood forced its way into this depression, and greatly 
extended the flooded area. The maximum reached 
was 515 sq. miles, but to-day, the area is reduced to 
less than 300 sq. miles again. The Imperial Valley is 
also below sea level, has a rainfall of only 3} in., though 
crops can be produced all the year round. The 
irrigable area is placed at 515,000 acres, and there 
are at present 1,700 miles of canals and laterals serving 
the land. It is estimated that silt.is deposited to the 
amount of 22,000,000 cub. yards in this district by 








In many years there has 
been a shortage of irrigation 
water; in some, the whole 
of the amount coming down 
the river has been diverted 
to the valley and even so 
great losses to the farmers 
have been inevitable. 

The new reservoir will 
have a storage capacity of 
30,500,000 acre-ft., and the 
lake formed will have an 
area of 145,000 acres. The 
scheme includes the con- 
struction of a new canal to 
the Imperial Valley wholly 
in American territory, in- 
stead of, as now, passing 
partly over Mexican lands. 
This canal will be 80 miles 
long, and a branch 130 
miles long will run to the 
Coachetta Valley irrigation 
district. This lies to the 
north-west of the Salton 
sea, and has an irrigable 
area of about 72,000 acres. 
The present plans for the 
main canal contemplate a 
capacity of 15,000 cusecs. 

The dam, which is the 
central feature of the whole 
scheme, will be 730 ft. high, 
and the head and quantity 
of water will serve to pro- 
duce 1,200,000 h.p. of hy- 
dro- electric energy, the firm 
or constant power available 
at all times being 620,000 
h.p. Contracts for the 
power leases have been 
made between the Federal 
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Government and the City 


of Los Angeles and the Southern California Edison 
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Company. The two latter will jointly operate the 
power plant and distribute the power in the following 
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150-TON CABLEWAY AT THE HOOVER DAM, BOULDER CANYON, COLORADO, U.S.A. 











Fie. 7. CABLEWAY FROM TOWER ON NEVADA SIDE. 


proportions: Arizona, 18 per cent.; Nevada, 18 per 
cent.; Metropolitan Water District, 36 per cent. ; 
Southern California Municipalities, 6 per cent.; City 
of Los Angeles, 13 per cent.; and Southern California 
Edison Company, 9 per cent. 

Construction works at the Hoover Dam are now 
well under way, the first work, apart from the con- 
struction of approach roads, camps, &c., having 
been to provide for the necessary diversion tunnels. 








Fie. 8. Tower, Macuinery Hovusrk AND ANCHORAGE ON NEVADA SIDE. 


raising and lowering. There are five control stations. |The Michaelmas term of the 1933-34 session will 
One of these is at the tower on the Nevada side, from | commence on Wednesday, October 4. 


which the movement of the load is controlled to points | 


Sir John Cass Technical Institute-—The prospectus, 


directly over the other control stations. The control is | for the 1933-34 session, of the Sir John Cass Technical 
then handed over to the particular station to be served. | Institute, Jewry-street, Aldgate, London, E.C.3, has 


The operating machinery is of the direct-current, 
heavy-duty type, electric power being supplied at 2,200 
volts, three-phase, 50 cycles, to motor-generator sets. 
The electrical control systems are of two types. The first 


In connection with the permanent plant, which will| has already been referred to above, while the second 


also serve for constructional purposes, a 150-ton 


aerial ropeway has been installed. This will be} 


employed for the handling of the large pieces of 
plant which are inevitable in hydro-electric installations 


consists of remote control, all operations being per- 
formed under the direction of the chief operator at 
Station No. 1. A change-over switch is provided in 
this hoist house for changing from one system to the 


of the size contemplated, and will be available subse- | other. Control desks are provided at all the stations, 
quently for repairs, replacements, &c. In these ways | those at all but the main station being of the out-door 


it will have to handle 46,000 tons of pipe sections up to 
30 ft. diameter, power plant machinery, gate valves, 
and so on. The span at the site is 1,200 ft., and the 
height from foot of tower to lowest station served is 
605 ft. The load is net, and does not include the weight 
of the carriage and fall blocks, &c. 

An elevation and plan showing the ropeway are given 
in Figs. 1 and 2, details of the tower and anchorage on 
the Nevada side in Figs. 3 to 5, while a view of the 
ropeway under test load is given in Fig. 6. Figs. 7 
and 8 are also both taken on the Nevada side. The 
former is a view from the tower itself looking across 
the Canyon, while the latter is from farther back, and 
shows the tower, machinery house, and anchorage in 
the immediate foreground. On the Arizona side, the 
carrying cables are anchored direct in rock, there being 
no need for a tower on this side. 

The operating speed for the carriage is 240 ft. per 
min., the total travel being approximately 1,050 ft. 
The speed for hoisting and lowering under load is 
30 ft. per minute when raising loads of from 40 tons 
to 150 tons, or lowering loads of 50 tons to 150 tons, 
and 120 ft. per minute for smalier loads. Provision is 
made for creeping when travelling, and inching when 





type. Telephone communication and a system of 
signalling by coloured lights ensures co-operation. 
Any failure of power applies brakes to the operating 
machinery. 





ENGINEERING TRAINING AND 
EDUCATION. 


University of London, King’s College.—The syllabus 
of the classes available in the Faculty of Engineering 
of University of London, King’s College, Strand, 
London, W.C.2, has recently been published. The 
courses cover civil, mechanical, electrical, and chemical 
engineering, geology, mathematics, physics and chem- 
istry, and lead to the B.Sc. (Engineering) and higher 
degrees of the University, and to the College diploma 
and certificate in engineering. The syllabus contains 
detailed particulars regarding the courses, examina- 
tions, fees, entrance scholarships, and other matters 
of a similar nature, while general information regarding 
King’s College, hostels for students, the College library 
and museums, and the various College societies is also 
included. Copies of the syllabus may be obtained from 
the secretary of the College at the address given above. 














recently come to hand. The Institute provides instruc- 
tion in mathematics, physics, chemistry, petroleum 
technology, fuel technology, metallurgy, assaying, 
geology, modern languages, and other subjects. The 
science courses are arranged to meet the requirements 
of those engaged in the chemical, metallurgical, elec- 
trical and petroleum industries, and are held from 
6 p.m. to 10 p.m. The instruction in experimental 
science also provides systematic courses for the examina- 
tions of London University and the Institute of 
Chemistry, while facilities are provided for special 
investigations and research. The forthcoming session, 
which extends over about 36 weeks, begins on Monday, 
September 25, and students will be enrolled during the 
preceding week. 

Lectures for Teachers.—A handbook giving details 
of the special lectures and classes for London teachers, 
to be held at various centres during the 1933-34 
session, has recently been issued by the Education 
Officer’s Department, London County Council, The 
County Hall, London, 8.E.1. The lectures and classes 
cover a very wide range of scholastic subjects and 
arts and crafts, but we note that a pedagogic course for 
evening institute instructors and a course for engi- 
neering-workshop instructors are provided, as are also 
lecture-demonstrations in the making of science models 
and apparatus. The handbook may be obtained on 
application to the Education Officer at the County Hall. 


ConTAINERS For THROUGH RAILWAY TRANSPORT.—The 
London Midland and Scottish Railway has just ordered 
390 additional containers for the “‘ door-to-door ”’ trans- 
port of furniture, bicycles and high-grade goods. This 
new order will bring the total number in use on the 
railway to over 5,000, 
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BOILER EXPLOSION INQUIRIES. 


In accordance with the Boiler Explosions Acts, 1882 
and 1880, inquires have been conducted by the Board 
of Trade officials into a number of explosions. Reports 
of the investigations have been published recently, 
and of some of these we give brief summaries below. 

Explosion of a Steam- Heated Pan.—Report No. 3221 
deals with the accident to a steam-heated pan which 
occurred on August 17, 1932, at the works of the 
Lynn Proofing Company, Limited, Glasgow, the serious 
nature of which led the Board of Trade to order a formal 
investigation. The pan consisted of an open-topped 
double cylindrical casing of #,-in. steel plate, about 
3 ft. diameter and 3 ft. deep, in which rested a copper 
container used for heating and melting a mixture of 
soap and sulphate of copper, to which sometimes petrol 
was added. As originally made, it was never intended 
that steam under pressure should have access to the 
exterior of the copper container. Unfortunately, 
leakage took place, and owing to the fitting of a bolt 
and the accumulation of rust and dirt, the container 
became subjected to considerable pressure, and on the 
day of the accident it was blown violently upwards, 
and a workman who was just baling out the contents 
was instantaneously killed. After full inquiry, the 
Commissioners found that the company had failed in 
their duty of seeing that the plant was equipped with 
the necessary safety appliances, and that the manager 
was also partly to blame. The company was ordered 
to pay 301., and the manager 20/. towards the cost 
of the inquiry. “ The present case,” said the Commis- 
sioners, “is an illustration of the grave responsibility 
incurred by boiler users who, entrusting the super- 
intendence to unskilled persons, neglect to have these 
boilers periodically inspected by a surveyor qualified 
for the purpose.” 


Explosion of a Vertical Boiler.—Through the extended 
use of internal-combustion engines and electricity, the 
number of small steam plants is probably decreasing, 
and in view of the ignorance often shown in the working 
of boilers, this is all to the good. A boiler is always 
a potential source of danger, and in inexperienced hands 
may lead to serious accidents. One such accident, 
resulting in the loss of life, is the subject of Report 
No. 3223. In 1929, John Thomas, the owner of a 
piggery at Gateshead, bought an old vertical cross-tube 
boiler for 3/.. The boiler had been made in 1899, and 
in 1927, owing to the bad condition of the fire-box 
crown plate, had been condemned by the inspector 
of an insurance company. Thomas was informed of 
this, but said that the boiler was only for steaming pig 
food. Nevertheless, he continued to work it at pressures 
varying from 20 Ib. to 30 Ib., until on August 21, 1932, 
when he was attending to the boiler, the firebox crown 
plate gave way, and he was scalded so badly that he 
subsequently died. An examination of the fractured 
plate showed that while the original thickness had 
been } in., it had become reduced in places to under 
fy in. Needless to say, the boiler was uninsured. 


LAUNCHES AND TRIAL TRIPS. 


* LAuRA.”’—Single-screw cargo steamer; Lenz steam 
engine with exhaust turbine. Launch, August 22. 
Main dimensions, 260 ft. by 39 ft. 6 in. by 17 ft. 10 in. 


Built to the order of Consul J. Lauritzen, Copenhagen, 
by Messrs. Nakskov Shipyard, Limited, Nakskov, Den- 
mark 

“ Lorp PLenper.’’—Single-screw steam trawler for 
service in the northern waters of Iceland, Bear Island 
and the White Sea; triple-expansion engine, supplied 
by Messrs. C. D. Holmes and Company, Limited, Hull. 
Launch, August 24. Main dimensions, 150 ft. by 


25 ft. 6 in. by 14 ft. 6in. Built by Messrs. Cochrane and 
Sons, Limited, Ouse Shipbuilding Yard, Selby, for 
Messrs. Pickering and Haldane’s Steam Trawling Com- 
pany, Limited, Hull 


Women's Enoineertnc Socrery.—-The eleventh 
annual conference of the Women's Engineering Society 
will take place at Crosby Hall, Cheyne-walk, London, 
8.W.3, from Friday, September 15, to Monday, September 
18, under the presidency of Miss E. M. Kennedy. On 
Saturday, a series of papers on “ What Younger Women 
Engineers are Doing,’’ will be read and discussed and a 
visit will be paid to the Shipping, Engineering, and 
Machinery Exhibition at Olympia. On Sunday, an 
inspection of the Cowper-Coles Metallurgical Labora- 
tories, Sunbury-on-Thames, will be made. 


New Osram Lamps.—The General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2, are 
taking special steps to call attention to the advantages of 
their Osram lamps during the coming lighting season. 
Their general lighting service lamps will differ very little 
from those of last year, but they are being made to 





tolerances even closer than those laid down in the British 
Standard Specifications. Their architectural lamps are 
manufactured in three standard sizes, straight 500 mm. 
long, and curved at 45 deg. and 90 deg., the overall | 
length being 636 mm. and 318 mm., respectively. The | 
new lines include a single-capped tubular lamp in white 
opal, pink, or amber, for decorative purposes. 


| 
| 
| 





TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being queted in all cases. 

Rails and Azles.—The supply of rails, axles and axle 
bearings. The Egyptian Ministry of Public Works, 
Cairo; September 27. (Ref. No. G.Y. 12,896.) 

‘Bus Bar Copper.—The supply of 9,210 ft. of }-in. "bus- 
bar copper of various widths. The Johannesburg City 
Council, South Africa; September 16. (Ref. No. G.Y. 
12,899.) 

Fire-Extinguishing System. 
and erection of a carbon-dioxide 
system for a transformer and switch 
Johannesburg City Council, South Africa ; 
(Ref. No. G.Y. 12,900.) 

Motor Lorries.—The supply of two l-ton and two 
2-ton motor lorries. The Johannesburg City Council, 
South Africa; September 16. (Ref. No. G.Y. 12,903.) 

Machine Toole and Equipment.—The supply of a 
fixture for grinding tangential chasers, a heat-treatment 
furnace, a mechanical oil a centrifugal pump 
capable of delivering 200 gallons per minute against a 
head of 35 ft., a tensometer, and a hand-operated tyre 
upsetting and welding machine. The East Indian Rail- 
way Administration, Calcutta; September 18. (Ref. 
No. A.Y. 11,946.) 

Weather-Proof Copper Conductors.—The supply of ten 
miles of 37/0-083 double-braided weatherproof copper 
conductor. The Johannesburg City Council, South 
Africa; September 16. (Ref. No. A.Y. 11,947.) 

Electricity Meters.—The supply of 1,000 alternating- 
current 50-cycle electricity meters, ranging from 3 to 


The complete installation 
fire-extinguishing 
chamber. The 

September 16. 


cooler, 


30 amperes. The Egyptian Ministry of the Interior, 
Cairo; October 5. (Ref. No. A.Y. 11,948.) 
Steel Water Mains.—-The supply of steel pipes for the 


extension of water mains at Tema and Dermouas. The 
Egyptian Ministry of the Interior ; October 3. (Ref. No. 
G.Y. 12,904.) 

Spinning-Mill Machinery.—The supply of machinery 
required for the extension to the Delta Barrage spinning 
mills, including one hopper bale opener, travelling lattice, 
flat carding machines, slubbing frames, ring spinning 
frames, ring bobbin reels, yarn bundling press, knotting 
hook, humidifiers, ventilators and electric motors and 
switchboard. The Egyptian Prisons Administration ; 
November 14. (Ref. No. F.Y. 1,841.) 

Steel Bridgework.—The supply of steel bridgework for 
a subway at Hull-street, Kimberley. The South African 
Railways and Harbours Administration, Johannesburg ; 
October 16. (Ref. No. G.Y. 12,906.) 

Electric Power Plant.—The supply and erection of a 
three-phase generating set and two batteries of con- 
densers for power-factor improvement. The Egyptian 


Ministry of the Interior, Cairo; October 28. (Ref. No. 
A.Y. 11,953.) —_ . 
BOOKS RECEIVED. 
Mines Department. Eleventh Annual Report of the 
Safety in Mines Research Board, 1932. London: 


H.M. Stationery Office 
Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1451. Wind-Tunnel JInter- 
ference on Streamline Bodies. By C. N. H. Lock and 


[Price 2s. net.] 


F. C. Jonansen. [Price ls. 3d. net.] No. 1502. 
Aircraft-Turning Performance, Part I. By 8S. B. 
Gates. [Price 6d. net.] No. 1505. Statistical 


Method of Investigating Relations between Elastic Stiff- 


ness of Aeroplane Wings and Wing-Aileron Flutter. 
By H. R. Cox. [Price ls. 6d. net.] No. 1507. Dis- 
tortion of Stripped Aeroplane Wings under Torsional 
Loading. By D. WriutaMs. [Price ls. 3d. net.]} 
No. 1508. Critical Reversal Speed for an Elastic Wing. 
By A. G. Puasiey and G. R. Brook. [Price 9d. net.] 
No. 1509. Stability of Static Equilibrium of Elastic 
and Aerodynamic Actions on a Wing. By H. R. Cox 
and A. G. Pvuestey. [Price ls. net.} No. 1513. 
Heats of Formation of Nitrous Oxide and Carbon 
Dioxide. By J. A. AwBeEry and others. [Price 2s. 6d. 
net.}] No. 1514. Full-Scale Experiments with Servo 
Rudders. By J.8.Serpy. [Price 9d. net.] No. 1517. 


Lubrication in Oxidising Conditions. By R. O. Kina 
and C. JAKEMAN. [Price ls. net.] No. 1530. Possible 
Increase in Level Speed of High-Speed Aircraft caused 
by a Diving Start. By H. M. Garner and R. K. 
Cusuine. [Price 4d. net.} No. 1531. Vortex System 
behind a Sphere moving through Viscous Fluid. By 
H. F. Wrinny. [Price ls. net.| No. 1533. Loads in 
a Fuselage under Combined Bending and Torsion. By 
G. /. Mvuuierr. [Price ls. 6d. net.}] London: 
H. M. Stationery Office. 

University of Oxford. Institute for Research in Agricul- 
tural Engineering. A Rapid Method for Measuring 
the Moisture Content of Wheat. By W. H. Casumore. 
Oxford University Press. [Price 1s.] 

Automotive Engines. Design, Production, Tests. 5 
P.M. Hetpr. Nyack, N.Y.: P. M. Heldt ; London: 
lliffe and Sons, Limited. [Price 32s. 6d. net.] 

Minutes of Proceedings of the Punjab Engineering Con- 
gress, Lahore, 1932. Vol. 20. Lahore: Punjab 
Engineering Congress. 

Department of Scientific and Industrial Research. Fuel 
Research. Physical and Chemical Survey of the National 
Coal Resources. No. 28. Methods for the Quantitative 
Analysis of Coal Ash. London: H.M. Stationery 
Office. [Price 6d. net.) 
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PERSONAL. 


Dr. J. J. C. Braprretp, Chief Engineer, Sydney 
Harbour Bridge, retired from the New South Wales 
Public Service on July 31, and not, as stated in our 
columns some time ago, on December 31 last. After 
a short holiday, he will open a private practice in Sydney 
as a consulting engineer. 

Dr. Jerome CLARKE HuNSAKER, vice-president of the 
Goodyear Zeppelin Corporation, has accepted an appoint- 
ment as head of the Department of Mechanical Engineering 
of the Massachusetts Institute of Technology, Cambridge, 
U.S.A. Dr. Hunsaker succeeds the late Professor E. F. 
Miller, who was head of the Department for many years. 


CONTRACTS. 


Messrs. Dorman Lone anp Company, LIMITED, 
55, Broadway, Westminster, London, 8.W.1, have 
obtained, from Messrs. Hull City and Suburban Cinemas, 
Limited, the contract for the supply and erection of the 
870-ton steel framework of the new Regent Cinema at 
Hull. The contract stipulates that the steelwork must 
be concluded in 8 weeks from the receipt of particulars, 
and the actual erection of the 870 tons of steelwork 
is to be completed in 5 weeks. 

Messrs. Joun M. HENDERSON AND Company, LIMITED, 
King’s Works, Aberdeen, have received an order for a 
4-ton, 1,000-ft. span, travelling aerial cableway from the 
British Phosphate Commissioners. They have also 
obtained an order from Messrs. The Croft Granite, Brick 
and Concrete Company, Limited, Leicester, for a radial 
eableway for a load of 6 tons, and having a span of 
1,236 ft. A third contract they have in hand is for the 
winches and traversing gear for the trawler slipway at 
the new Grimsby Fish Dock, the main contract for 
which has been placed with Messrs. P. and W. MacLellan, 
Limited, Glasgow. 

Messrs. Wiii1am Stmons AND Company, LIMITED, 
Renfrew, have received two contracts for dredgers. 
The first is for a Diesel-engined 27-in. cutter suction 
reclamation dredger, for river service, to the order of 
Messrs. The Burmah Oil Company, Limited. Machinery 
of 3,000 brake horse-power will be installed in the 
dredger and the suction frame will dredge to a depth of 
40 ft. Two pumps will deliver 1,000 tons of solids per 
hour to an elevation of 38 ft. at the end of 1} miles of 
floating and shore pipe line. The second order is from 
the Chinese Purchasing Commission for a small steam- 
driven cutter suction dredger of the firm’s radial design. 
This type of dredger is particularly suited for work in 
narrow channels. 

Messrs. THe Catorimpe Exectrricat Strorace Com- 
PANY, Limitep, 137, Victoria-street, London, S8.W.1, 
have received an order for an Exide battery of 220 cells, 
type SFG/6, for the Palace of the Dalai Lama, ruler of 
Tibet. The parts of the battery will be specially packed 
for the 300-mile overland journey 
coolie. 

Messrs. Ruston anp HornssBy, Limrrep, Lincoln, 
are to supply four 100-kW auxiliary generating sets for 
the Incomati, a vessel which is being built for Messrs. 
Andrew Weir and Company, London, by Messrs. Work- 
man Clark (1928), Limited, Belfast. 

Messrs. Raprovisor Parent, Limirep, 28, Little 
Russell-street, London, W.C.1, have received the order 
for completing the installation of smoke indicators in 
the Barking Power Station of the County of London 
Electric Supply Company. This will make a total of 
eighteen instruments. 

Messrs. Str W. G. ARMSTRONG, WHITWORTH AND 
Company (ENGINEERS), LrurrepD, Thames House, West- 
minster, London, S.W.1, inform us that negotiations 
have been completed, as a result of which the London 
and North Eastern Railway Company will put the new 
Armstrong Whitworth streamlined Diesel-electric rail 
coach, a description of which appeared on page 152 ante, 
into regular service on the suburban and outlying railway 
systems outside Newcastle. Two power units of identical 
design were recently ordered by a South American rail- 
way, while a contract for another unit has just been 
placed by an Indian railway. 


by mule, vak or 


Concress or InpusTRIAL CHEMIsTRY, Li.te.—The 
thirteenth French Congress of Industrial Chemistry will 
be held at Lille from September 24 to September 30. 
The work of the Congress is divided into six main groups, 
respectively dealing with works and laboratories, fuels, 
metallurgy and the mineral industries, organic products, 
agricultural industries, and economic organisation. The 
official opening meeting of the Congress will be held at 
10 a.m. on September 25, and meetings of the various 
sections will take place in the afternoon of September 25, 
in the mornings and afternoons of September 26 and 
September 27, and in the morning of September 28, the 
official final session taking place in the evening of 
September 28. A number of lectures will also be 
delivered, among which are “‘ The Modern Trend in 
Iron and Steel Metallurgy,” by Professor A. Portevin ; 
‘“* Corrosion and the Protection of Metals,”’ by Dr. U. R. 
Evans ; “ Application of the X-Rays to the Study of the 
Molecular Structure of Wool and other Animal Fibres,” 
by Professor W. T. Astbury, of Leeds University ; and 
“Recent Factors in the Evolution of the Thermal 
Metallurgy of Zinc,”” by Professor O. Dony-Henault, of 
Brussels. The whole of Friday and Saturday, September 
29 and 30, will be spent in visits to Dunkirk, Douai, 
Roubaix, Tourcoing, Armentierés, Ypres, Bruges, and 
other centres. An official banquet at the Hotel Metro- 
pole, Place de Brouekére, Brussels, will terminate the 
proceedings. Further —— regarding the Congress 
may be obtained from M. le Secrétaire, Société de Chimie 
Industrielle, 49, Rue des Mathurins, Paris (8e). 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The very limited make of 
Cleveland pig-iron is insufficient for current needs, and 
makers’ stocks, after having increased to some extent 
through holiday closing of consuming works, are once 
more falling, and an early enlargement of output by the re- 
kindling of one or two idle blastfurnaces is not unlikely. 
Continued gradual growth of home demand is confidently 
looked for, and ironmasters hope to make further sales 
to Scotland. Some slight improvement in business with 
Continental customers is reported, despite obstacles to 
overseas sales, but orders for shipment abroad are obtain- 
able only by granting considerable price concessions. 
For other business recognised market rates are adhered 
to and are likely to stiffen. A large proportion of the 
output is consumed at producers’ own works. For local 
use, No. 1 grade of Cleveland is 65s., and No. 3 g.m.b. is 
62s. 6d. ; while No. 4 foundry and No. 4 forge are 61s. 6d. 
North-East Coast buyers, beyond the Tees-side zone, are 
charged 2s. above these rates, delivery prices to Glasgow 
are based on No. 3 at 65s. 3d., and delivery prices to 
Falkirk are ruled by No. 3 at 62s. 3d. 

Hematite—Home consumers of East Coast hematite 
pig have bought fairly extensively, fully realising they 
may have to pay advanced rates for iron at any time. 
For long hematite quotations have been at a compara- 
tively very low level. Makers have rather large quan- 
tities stored at their yards, but stocks promise to be 
substantially drawn upon before the end of the year. In 
this branch aiso a few small sales to the Continent have 
been put through. Deliveries to consumers in the 
Sheffield district and in South Wales are steadily main- 
tained. The f.o.t. at makers’ works quotations are fully 
59s. 6d. for No. 1 description of hematite, and 59s. for 
ordinary qualities. 

Foreign Ore.—Expansion in the demand for foreign ore 
cannot be reported, but movement in that direction is 
not altogether unlikely, and the upward tendency of 

rices is assisted by conditions in the freight market. 
ubio of 50 per cent. quality is quite 15s. 6d. c.i.f. Tees, 

Blast-Furnace Coke.—Durham blast-furnace coke is 
rather scarce, and any enlargement of demand would 
be difficult to satisfy. Local users who have to come on 
the market for supplies are disinclined to follow any up- 
ward movement, but 16s. is the minimum figure for good 
average qualities delivered here. 

Manufactured Iron and Steel.—Recognised market 
rates for semi-finished and finished iron and steel are 
steadily upheld. Raw steel continues in good demand, 
business that formerly went out of the country being 
undertaken by Tees-side producers. Constructional 
steel manufacturers have a good deal of work to execute, 
producers of railway material have moderate contracts 
to complete, and sheet makers are busier than they have 
been, but departments dependent on the shipyards are 
still greatly in need of orders. Principal quotations 
are :—Common iron bars, 91. 15s.; best bars, 101. 5s. 
double best bars, 101. 15s.; treble best bars, 111. 5s. ; 
packing (parallel), 81.; packing (tapered), 101.; steel 
billets (soft), 51. 7s. 6d. ; steel billets (medium), 61. 12s. 6d.; 
steel billets (hard), 7/1. 2s. 6d.; iron and steel rivets, 
111. 5s. ; steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d. ; 
steel joists, 81. 15s. ; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 9l. for smaller lots ; 
fish plates, 121. 10s.; black sheets (No. 24 gauge), 101. 
for delivery to home customers, and 91. f.o.b. for shipment 
abroad; and galvanised corrugated sheets (No. 24 
gauge), 121. 10s. for delivery to home customers and 
lll. f.0.b. for shipment overseas. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel_—The progressive movement which has 
characterised the local steel and engineering trades 
during the past few weeks has been maintained. The 
iron and steel producing branches are accounting for a 
growing output. Both basic and acid steels are in 
demand, and though plant could comfortably handle a 
greater share of the business in circulation, gross require- 
ments are greatly in excess of those of six months ago. 
Forward buying is being done in increased volume, while 
the number of inquiries in circulation promise greater 
activity in the near future. The scrap market has 
developed more life, and larger tonnages of steel-making 
alloys are being consumed. In the heavy engineering 
branches, the position is not so healthy. The shortage 
of railway rolling-stock orders is as acute as ever, and 
signs of an early improvement are lacking. Inquiries 
are coming to hand from the Far East, but the amount 
of business being entered into is negligible. Home 
railways are purchasing more freely. Shipbuilding 
requisites are on the upgrade, and local makers of steel, 
fittings, forgings and castings are beginning to operate 
at increased pressure. Makers of large hollow-forged 
drums for use by the chemical, oil and petrol refining, and 
electrical industries, are doing well. Some of the 
producing works have sufficient contracts in hand to 
keep them working at current capacity for some months 
tocome. Another progressive line is that devoted to the 
production of all kinds of electrical gear. Motor-car 
steel and fittings are being called for in growing quan- 
tities by automobile-making centres in the South. 
Stainless steel is in exceptionally strong demand. One 
firm —s in its production has plant covering 
more t 





an fifty acres, and the number of men they employ | 


orders are being placed with local firms by foreign users 
who, at one time, did a big business with Germany. 
In one instance, an inquiry from Zurich states: ‘“ For 
various reasons we must change our business and deal 
a with English firms. Until now we have 
ought 90 per cent. of our goods (mostly ironmongery) 
from Germany, and hitherto have had no English 
connections.” Building-trade tools are a good line, 
while other products that make headway are twist 
drills, hacksaws and blades, and precision tools. There 
is not much business passing at the moment in plantation 
tools owing to the keen foreign competition being experi- 
enced in overseas markets. File makers report a slight 
improvement in the demand, but the call for saws is 
not very pronounced. The light foundries are doing 
good business, and are working at increased capacity. 


South Yorkshire Coal Trade.—The demand for most 
classes of fuel is on the slow side. The export position 
has undergone little change. A feature is the tendency 
of inquiries to become more numerous. The Belgian 
State Railways are in the market for 100,000 tons of 
Yorkshire, Northumberland or Durham steam coal. 
Industrial fuel continues to show slight improvement. 
Requirements of electricity concerns are tending to 
become larger, but the textile industries are only buying 
on a moderate scale. The house-coal market is in a 
weak condition, and no improvement can be reported 
in any of the various grades. The demand for most 
classes of coke is of an active description. Foundry 
and furnace sorts are in steady request, while gas coke 
is firm at 13s. to 14s. f.o.b. the Humber ports. Quota- 
tions are :—best branch hand-picked, 25s. 6d. to 26s. 6d. ; 
Derbyshire best house, 20s. 6d. to 22s. 6d.; Derbyshire 
best brights, 16s. 6d. to 18s. 6d.; best screened nuts, 
16s. 6d. to 17s.; small screened nuts, 15s. 6d. to 16s. ; 
Yorkshire hards, 16s. to 17s.; Derbyshire hards, 16s. 
to 17s.; rough slacks, 8s. to 9s.; nutty slacks, 7s. to 
8s. 6d.; smalls, 5s. 6d. to 6s. 6d. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Admiralty and Milford Haven.—There is much interest 
in South Wales as to the object of the British Admiralty 
in purchasing 120 acres of land on Milford Haven. 
Admiralty surveyors have been very busy, but no 
statement has been made as to the works that are 
contemplated. 

Welsh Colliery to Restart—The Hafod Colliery, Wrex- 
ham, has been purchased by Messrs. Llay Main Colliery 
Company, who will re-open the pit. It is intended to 
instal electric plant and to modernise the colliery, while 
steel arches and props will be utilised to maintain the 
underground workings. 

Welsh Tuberculosis Hospital—The Sully Hospital 
Committee of the Welsh National Memorial Association 
have let the contract for the new Sully Hospital to 
Messrs. D. Wynn and Company, Limited. The contract 
price is 152,0001. and the erection has to be completed 
in 12 months. 

Barmouth Sea Defences.—It is announced by the 
Barmouth Urban Council that the official opening by 
Mr. D. Lloyd George of the Barmouth Sea Defence 
works and promenade, will take place on Friday, 
September 22. These defences, which were rendered 
necessary by the encroachment of the sea, have cost about 
160,0001., including very substantial Government grants. 

Coal Anti-Breakage Devices.—A new device for the 
prevention of the breakage of coal during shipment was 
demonstrated at the Cardiff Exchange last week. There 
have been many inventions in recent years, but most of 
them are costly to work and considerably retard loading 
while the coal tippers and trimmers insist upon additional 
payment for the extra work entailed and the slowing down 
of shipment operations. It is claimed that the device, 
which was invented by Mr. E. H. Rees, formerly coal 
shipment superintendent to Messrs. Powell Duffryn 
Steam Coal Company Limited at Cardiff Docks overcomes 
most of the objections. A telescopic box with two 
compartments, the size of which may be determined by 
agreement, is designed to receive coal from the chute to 
the hoist. The inner compartment and cone are lowered 
and coal released at the bottom of the vessel from side 
openings, the compartment then returning to the bottom 
of the chute for a fresh charge of coal. The compartment 
can be made la enough to hold the contents of a 
20-ton wagon, and it is claimed that breakage is entirely 
eliminated. 








Exuisition oF Turnot Propvucts.—Among the 
firms showing at the Plastics Exhibition which has been 
arranged at the Science Museum, South Kensington, 
London, are Messrs. Ellison Insulators, Limited, Perry 
Barr, Birmingham, 20, who are displaying a complete 
range of their laminated resinoid material, known as 
Tufnol. The products include electrical insulating 
material, constructional sections, gear wheels an 
mouldings for use when great mechanical strength is 
required. The tensile strength of the material is 6 tons 
per square inch. 


Tue 800-H.P. ARMSTRONG-WHITWORTH DriESEL-ELEC- 
TRIic LocomotiveE.—Messrs. Sir W. G. Armstrong, Whit- 
worth and Company (Engineers), Limited, Thames House, 
Westminster, London, 8S.W.1, have asked us to state that 
the reports which have recently appeared in various 
periodicals to the effect that their new 800-h.p. Diesel- 
electric locomotive is capable of hauling a load of only 


has been increased by 25 per cent. in the last year. | 250 passengers, is a considerable understatement of its 
The works are engaged to capacity, and plans are under | capabilities. They wish to emphasise the fact that the 


consideration for the installation of new furnaces. The 
tool trades are doing better. Increased numbers of 


locomotive can haul from six to eight ordinary passenger 
coaches. 





NOTICE OF MEETING. 


_Britisu AssociaTion.—Thursday, September 7, to 
Ww ednesday, September 13, at Leicester. For programme, 
of Section G (Engineering) see page 170 ante. 


NOTES FROM THE NORTH. 

Gee GLaseow, Wednesday. 

_ Scottish Steel Trade.—The Scottish steel trade con- 
tinues to exhibit a better tone and business all round 
has expanded to some extent, but while plant generally 
is not fully employed, it is now running more constantly 
at most works. Plate mills are still somewhat quiet, 
but shipbuilders have been passing in a few more demands 
recently because of one or two fresh contracts. Orders 
for sections have also improved, and the demand for 
semi-manufactured material continues on the upgrade. 
On the whole, there has been a gradual change for the 
better, and the outlook has a much healthier appearance 
of late. In the black-steel sheet trade a fairly good 
demand still prevails for the heavier grade of sheets and 
makers have quite respectable order books at present, 
but the lighter gauges, although a trifle better, are really 
very dull. Inquiries for shipment lots of the latter are 
more encouraging, and producers are very hopeful of 
securing soon, business with South America, Mexico, 
South Africa, and Canada. Prices are steady and are 
as follows :—Boiler plates, 91. per ton; ship plates, 
81. 15s. per ton ; sections, 8/. 7s. 6d. per ton ; black-steel 
sheets, ¢ in., 81. per ton; and galvanised corrugated 
sheets (No. 24 gauge), 127. 10s. per ton (4-ton lots), all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—No change can yet be reported 
in the state of the malleable-iron trade of the West of 
Scotland, and the general improvement has not reached 
this branch of trade so far, although makers are ready to 
meet all calls. The re-rollers of steel bars are also very 
quiet and would welcome an influx of fresh business. 
Prices are unchanged and are as follow :—‘‘ Crown” 
bars, 91, 15s. per ton for home delivery, and 91. 5s. per ton 
for export; and re-rolled steel bars, 71. 58. per ton for 
home delivery and 61. 15s. per ton for export. 


Scottish Pig-Iron Trade.—The pig-iron trade of Scot- 
land is still very quiet, and nothing has happened during 
the past week to make for any enthusiasm on the part 
of producers. Local demands are, perhaps, a shade 
better and are easily met, and the same may also be 
said with regard to the limited tonnages asked for by 
our overseas customers. The import of pig-iron from 
India and also from England continues, and the local 
makers are suffering from this competition. The follow- 
ing are the current market quotations :—Hematite, 
66s. per ton, delivered at the steel works ; and foundry 
iron, No. 1, 67s. 6d. per ton, and No. 3, 65s. per ton, 
both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, August 26, consisted of 16 tons which 
went coastwise. During the corresponding week of 
last year the figures were 150 tons overseas and 50 tons 
coastwise, making a total shipment of 200 tons. 

Shipbuilding Contracts.—The announcement of the 
placing of orders on the Clyde for four new vessels has 
given much satisfaction in the district and will mean 
employment for a large number of men during the 
coming winter. The Blythswood Shipbuilding Company, 
Limited, Scotstoun, have received an order from a 
London firm for an oil tanker of 1,500 tons gross. She 
will be 240 ft. in length, 35 ft. in beam, and will have a 
loaded speed of 11 knots. Triple-expansion engines 
obtaining steam from oil-fired boilers, working at a high 
pressure under forced draught, will be supplied by 
Messrs. David Rowan and Company, Glasgow. Messrs. 
Lithgows, Limited, Port-Glasgow, have contracted to 
build a passenger and cargo steamer of 5,500 tons, for 
the Jamaica Banana Producers’ Association. The 
engines will be supplied by Messrs. David Rowan and 
Company, Glasgow, and will be designed to give the 
vessel a speed of 16 knots. Besides being able to carry 
about 16,000,000 bananas, she wil! have accommoda- 
tion for a limited number of passengers. Messrs. 
William Denny and Brothers, Limited, Dumbarton, 
have fixed up the contract for two paddle steamers. 
They will be 150 ft. in length and the propelling machi- 
nery will be of special design. This order follows from 
an agreement between the London and North-Eastern 
Railway Company and the County Council of Fife for 
the improvement of the ferry services over the Firth 
of Forth. 





Votuntary LiquipaTion oF Nine Dun iop-GrouPr 
Compantes.—As the result of the concentration of 
Dunlop manufactures into four main divisions, apart 
from the main business of tyres and accessories, nine 
companies in the Dunlop Group have gone into voluntary 
liquidation. The companies concerned are, Messrs. 
Liverpool Rubber Company, Limited ; Broadhurst and 
Company, Limited ; Dela Rubber Company, Limited ; 
Macinlop, Limited; Macinlop (Ireland), Limited ; 
Macinlop (South Africa), Limited ; Dunlop 8 orts 
Company, Limited ; Tyre Machinery Syndicate, Limited ; 
and Shrewsbury and Challiner Tyre Company, Limited. 
We understand that the whole of the business of these 
companies is now being carried on by Messrs. Dunlop 
Rubber Company, Limited, direct, and that these 
companies have become redundant in consequence of 
the creation of the four large Dunlop divisions, covering 
the manufacture and sale of general rubber goods, 
footwear, and garment and sports goods. Aill liabilities 
of the companies now being liquidated, we are informed, 
will be paid in full, 
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WORLD PETROLEUM CONGRESS. 


Ar the Congress recently held in London, and 
organised by the Institution of Petroleum Technologists, 
to deal with questions relating to the oil industries 
throughout the world, the need for standardisation of 
methods of testing was strongly evident. In some 
cases it was found possible to agree upon a definite line 
of action, but in others the outlooks of the representa- 
tives of the different nations were so much at variance 
that it was not possible to frame a scheme immediately 
acceptable to all. As examples of the latter, the 
proposed methods for the determination of paraffin wax, 
erystallisable and non-crystallisable, and those relating 
to the analysis of the tar-bitumen mixtures, except 


those made from abnormal components, were found | 
to be such that agreement was as yet impossible. 

\t the Congress, Mr. C. F. Jackson submitted a 
paper on “The Examination of Liquid Asphalt 


Bitumens,” which cleared the way, in this phase of 
work, for a measure of agreement, and the methods of 
testing which he described were approved for general 
adoption. Because of the limited amount of informa- 
tion afforded by tests of specific gravity, flash point 
and viscosity, it was agreed to restrict the stipulations 
in specifications simply to the viscosity at 25 deg. C., 
as found with the modified Redwood tar viscometer, 
and to the distillation under the code of the 
American Society for Testing Materials. While it was 
found that there no fundamental difference of 
opinion regarding the essential qualities of bituminous 
emulsions for road purposes, it was recognised that 
there were difficulties preventing agreement upon the 
stipulation of test methods in detail. The desirability 
of international standardisation was recognised, but 
it was not yet found to be possible. 

In regard to fuels for high-speed 
ignition engines, certain proposals were adopted for 
universal use. For instance, it was decided that, 
because of the different viscosity scales used, all such 
values given in specifications should be expressed in 
poises. Difficulties arose in defining the ignition 
qualities of fuel oils, but practice was agreed upon, 
pending the development of more appropriate methods. 
It was decided to use what is termed the Cetene number 
for the purpose. This is defined as the percentage by 
volume of cetene, in a blend of cetene and A-methy!- 
naphthalene, which has the same ignition quality as 
the sample under test, using the same conditions. 
It was agreed to recommend for adoption by the 
national standardisation authorities the 


tests 


was 


compression- 


various 























Fie. 3. 


method prescribed by the Institution of Petroleum | 
Technologists for the determination of the ~ smoke 
point’ for paraffin oil. This, it was thought, was 
a convenient and suitable test for use for oils to be 
used in wick-fed lamps. 

The need for standards for anti-knock fuels for | 
motor-car engines was also recognised. For the purpose, | 
it was agreed to use blends of iso-octane with normal 
heptane. Further intensive study was thought to be | 
necessary, however, in dealing with the problem of | 
knock-rating, and it was decided that the results | 
obtained should be sent to the Institution of Petroleum | 
Technologists for analysis and correlation. It was | 





RECEIVING STATION 





tn ControL TOWER. 


also thought desirable that the suitability of the motor 
method should be considered for such fuels as alcohol 
blends, and those rich in benzol, before any general 
system was further discussed. 

Provisions were made to prevent overlapping, and 
other troubles in standardising the methods of testing 
relating to petroleum products, by the submission of 
all proposals to a special committee, and it was further 
decided to hold congresses at intervals of three years, 
the arrangement being that the Institution of Petroleum 
Technologists should determine what is the most 
suitable meeting place for the Congress to be held in 
1936, and make the necessary provisions. 
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FACTORIES AND WORKSHOPS. 


Mr. D. R. Writson, who last year succeeded 
Sir Gerald Bellhouse as chief inspector of factories 
and workshops, devotes the main portion of his 
first annual report* to a review of the improvements 
effected during the past hundred years. It was in 
1833 that official factory inspectors were first 
appointed. They were four in number, and each 
was in sole control of one division of the country 
and had the status of a chief inspector. To-day, 
there are 246 inspectors under the direction of a 
single head. Some 3,000 undertakings were recog- 
nised as factories in 1833, whilst to-day there are 
157,891, to which must be added 90,859 workshops. 

The former figure shows an increase of 2,537 as 
compared with the preceding year, but there are 
4,855 fewer workshops. The distinction between 
the two lies in the provision of power. The main 
purpose of the Act of 1833 was to restrict to 12 hours 
a day, but in certain industries only, the employ- 
ment of young persons less than 18 years old. The 
age of entry was fixed at a minimum of 9, but 
since the registration of births did not become 
compulsory till 1837, it was often difficult to discover 
the true age of a child, and in disputed cases the 
matter was left to the decision of the doctors, some 
of whom gave false certificates deliberately. 

In those industries to which the Act applied, 
children between 9 and 13 were required to attend 
school for 12 hours a week. This provision was the 
first step towards general compulsory education. 
It led to the establishment of factory schools, some 
of which were little more than shams. In one case 
the teacher proved to be unable to write, and 
instances are recorded in which 60 children, in one 





* Annual Report of the Chief Inspector of Factories and 
Workshops, 1932. H.M. Stationery Office. Price 2s. net. 





case, were crowded into a cellar 7 ft. high and 
33 ft. by 15 ft. in area ; in another case, 62 children 
were taught in a room measuring only 15 ft. by 11 ft. 
In other cases the teaching and premises were re- 
ported as satisfactory, but as “Mr. Dooley” has 
somewhere noted, “ there is no news in being good,” 
and it is the bad cases which secure publicity, and 
often give too gloomy a view as to the state of 
affairs generally. Probably, the proportion of dis- 
honest doctors and of callous or fraudulent 
employers was not higher than the present propor- 
tion of cheats amongst the receivers of the dole. 

Even at best, however, the conditions in those 
early days were deplorable, as judged by modern 
standards, but they should be appraised relatively 
to the general standard of living at the time, and to 
what was then commercially practicable. Even in 
recent years the Home Office inspectors have found 
it inexpedient to enforce the official rules on the 
“occupiers” of tenement factories in Sheffield, 
since the effect would have been to close them down, 
throwing the few hands employed out of work. 
On the other hand, the larger firms often do better 
than the law requires. Inquiry would probably 
show that about 90 per cent. of the improvements 
in factory conditions, and in the safeguarding of 
machinery have originated with individual occupiers 
rather than with the officials. The help thus 
received by the Home Office has been frequently 
acknowledged, and in the present report Mr. Wilson 
remarks: “ That it would be both ungenerous and 
unjust to finish this short survey without tributes 
both to the employers and the workers in this 
country for their parts in helping to secure a standard 
of factory conditions which was long in advance of, 
and is still equal to, that of any other country. This 
object could never have been achieved by the efforts 
of a small body of government officials alone, but 
only with the willing compliance, help and friendli- 
ness of those more directly concerned with industry. 
The main functions of the inspector to-day is 
instruction (on matters within the law) and advice 
(on matters outside the law), rather than com- 
pulsion.” 

As already mentioned, the Act of 1833 applied 
only to certain industries. Potteries, for example, 
were not brought under the Act till 1861, and four 
years earlier 593 children less than five years old 
were employed in them. In all, nearly 6,000 children 
under 10 were at work in this trade, and at the 
end of the week the working day sometimes stretched 
to 13, 14 or even 15 hours. On Mondays, on the 
other hand, little or no work was done. 

It was expected that the Act of 1833 would have 
the effect of establishing a 12-hour day in the textile 
trades generally, by making it unprofitable to run 
the machines after the young persons left. Some 
millowners, however, continued to employ adults 
for much longer periods. Women, in particular, 
were in many cases heavily overworked and miserably 
paid. One result was the Act of 1847 by which the 
work of women and young persons in the textile 
factories was restricted to 10 hours a day, but the 
hours were not specified. A small minority of mill- 
owners introduced accordingly a highly objection- 
able system of working, maintaining the long day 
for adult male workers and bringing in the women 
in “relays.” This made it difficult to ascertain 
what the working hours actually were, and even 
when the total number of hours worked was the legal 
maximum the distribution of them often involved 
much hardship. Ultimately an Act passed in 1850 
definitely laid it down that the hours worked must 
be between 6 a.m. and 6 p.m. or between 7 a.m. to 
7 p.m. It is possible that a tradition of these 
abuses forms a factor in the opposition of many 
trades unions to the introduction of the two-shift 
system, but of course there is really no analogy 
between the two, and the practice appears to be 
extending. In 1932, orders permitting it were 
granted in 293 cases, and four were refused. Each 
application is separately considered and acceded to 
only if ample provision is made for the comfort and 
well-being of the operatives concerned. The 
experience of the Home Office shows conclusively 
that the two-shift system, as now worked, has no 
bad effect on health. 

There are now, it is stated, only occasional cases of 
excessive time being demanded from protected 
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pressure, as at Christmas and Easter. 


In some industries, such as dairying and vegetable | 


canning, the rigid enforcement of the Act is, the 
inspector declares, impracticable, and he suggests 
that the law should be modified so as to give greater 
elasticity in the arrangement of working hours. 
He notes that in general the working day is now 
materially shorter than the legal maximum and 


suggests accordingly that this maximum should be | 


reduced. 

An interesting section of the report deals with 
home work, which in times past gave rise to sweat- 
ing of the worst description. Matters were 
particularly bad between 1880 and 1890, owing 
largely to the immigration of poor foreigners into 
London, who were employed in deplorable con- 
ditions in the clothing, boot-making and cabinet- 
making industries. This led to a series of Acts, 
the last of which, passed in 1909, covered the four 
most sweated industries, namely, chain making, 
box making, lace mending and finishing, and ready- 
made clothing. To-day, thanks to mechanisation, 
box making and carding are no longer home in- 
dustries, whilst in tailoring and bootmaking it is 
the highly skilled branches in which out-work is 
now most common. As a whole, the numbers of 
out-workers has greatly diminished, and there is 
no evidence that the work is being done under 
insanitary conditions, and hardly any evidence that 
dangerous trades are thus being carried on. Some 
of the out-workers are reported to live in municipal 
houses and in a high degree of working-class comfort. 
Home work, it is stated, still serves a useful pur- 
pose and much hardship would follow its abolition 
or undue restriction. 

The standard of safety in our industries is increas- 
ing. During the decade 1902 to 1914 fatalities 
ranged from 1,000 to 1,300 per annum, and in 1920 
a maximum of 1,404 was reported. From 1921 to 
1930 the figures range between 840 to 980, and it 
should be noted that up till 1929 more persons were 
employed in industry than before the war, and there 
has been an increasing use of machinery. The 
machine is not responsible for more than about 
one-third of the total number of accidents recorded, 
but those it does occasion are apt to be serious. 
Hence the improvement in the list of fatal accidents 
is even better than the face value of the figures would 
suggest. No comparison of non-fatal accidents is 
possible owing to changes in the regulations, intro- 
duced by the Notice of Accidents Acts of 1906 and 
the Workmen‘s Compensation Act of 1923. During 
the year covered by the report 106,164 accidents 
were reported, of which 602 were fatal. The corre- 
sponding figures for the previous year were 113,249 
and respectively. The main of the 
decrease is unfortunately to be attributed to bad 
trade. There was, it is stated, some expansion in 
production towards the end of 1931, but this was 
followed by a relapse. The report adds, however, 
that there were distinct signs of improvement 
towards the end of the year, and there have, it is 
stated, been remarkable recoveries, and 
optimism and enterprise are still to be found even 
in the most depressed industries. Thus the report 
notes that one railway has overhauled and greatly 
improved its coal-shipping equipment, scrapping 
its existing gear, and replacing it by the most 
efficient types obtainable. A blast-furnace plant in 
Northamptonshire is being modernised and enlarged, 
and a new Siemen’s steel melting plant at Sheffield 
is capable of dealing with ingots up to 300 tons in 
weight. Many articles, formerly obtained from 
abroad, are now being made here, and during 1932 
foreign firms have established 215 factories in this 
country, employing 9,624 workers. The report 
notes that with few exceptions these newcomers 
have shown immediate readiness to comply with our 


cause 


some 


requirements, and in many instances have gone 
much further than the law demanded. 
Trarric on CANADIAN CANALS.—According to a 


report issued recently by the Dominion Bureau of Statis- 
tics at Ottawa, 21,915 vessels, having a total tonnage of 
17,937,048, passed through Canadian canals during 
1932. The cargoes carried totalled 17,960,650 tons, an 
increase of 1,771,576 tons over the previous year’s aggre- 
gate. Vessels to the number of 4,910, carrying 7,913,734 
tons of cargo, utilised the Welland Ship Canal during 
1932. 
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| EFFLUENT. 

Beet sugar has been produced on the European 
continent and in America for many years, but 
although the polluting character of the effluents, 
turned out in enormous quantities, has been fully 
| appreciated, it was for long not found possible to 
devise a means of successful treatment. When the 
industry was established in the United Kingdom, 
and soon attained considerable dimensions, it 
became apparent that immediate action was neces- 
sary to prevent the destruction of fish life and 
to maintain the water in a state fit for use for 
many industrial and domestic purposes. Elsewhere 
the problem may not have appeared to be so urgent 
owing to the greater volume of the rivers. When 
the Water-Pollution Research Board turned to the 
consideration of this matter, the magnitude of the 
problem with which they were confronted could well 
be judged from the fact that the waste water of a 
polluting character produced by a factory of average 
size, treating about 1,000 tons of beet per day, 
might amount to 3,000,000 gallons or more per 
day. Early work, as the result of experimental 
investigations, showed that the problem could be 
largely, and in some cases completely, solved by 
changing the factory processes to the extent of 
instituting simple methods of treatment and using 
the same water over and over again. Several 
factories made use of this work and found that its 
introduction did not result in a dead loss, because 
the economies resulting from it at least counter- 
balanced the cost of making the modifications. 
Because of the facts that before the maximum re-use 
of water could be resorted to, certain reorganisations 
would be necessary in some of the factories, and 
that in any case it might become necessary to 
discharge some proportion of the water at times, 
it was decided to investigate the possibilities of 
biological oxidation on percolating filters. This 
work has now been completed, and the results 
are embodied in a report on The Purification of 
Waste Waters from Beet-Sugar Factories (H.M. 
Stationery Office ; 7s. 6d. net). It may be stated 
that by means of percolating filters operating on 
press water, the most polluting of the effluents, a 
purification of the order of 90 per cent. has been 
attained, and the operating conditions for its 
working have been ascertained. The industry 
co-operated in the work whole-heartedly. The Anglo- 
Scottish Beet-Sugar Corporation, Limited, afforded 
facilities for the erection of plant for treatment at a 
factory at Colwick, near Nottingham, and the 
various concerns jointly contributed substantially 
to the cost of the work. Mr. E. Hannaford Richards, 
of the Fermentation Department of the Rothamsted 
Experimental Station, undertook the chemical 
section of the investigation, and Mr. D. Ward 
Cutler, of the General Microbiology Department of 


the same institution, dealt with the biological 
aspects, the report being produced under their joint 
authorship. 


Preliminary experimental work on the fermenta- 
tion of the effluents with additions of lime, proved 
that the process was not in itself satisfactory. Bio- 
aeration with an activated sludge gave good results, 
but the prospects of the use of the method on a 
large scale were judged to be less promising than 
biological filtration, with which under certain con- 
ditions it was judged, from laboratory tests, that 
compliance with the purification tests prescribed by 
the Royal Commission on Sewage Disposal would be 
possible. It was therefore decided to install experi- 
mental filter beds at the sugar factory at Colwick. 
A plant for the purpose was designed by Mr. H. C. 
Whitehead, engineer to the Birmingham, Tame 
and Rea District Drainage Board. The percolating 
filters used comprised two circular concrete tanks 
25 ft. in diameter and 6 ft. deep. They were divided 





diametrically to make four filters each with a volume 
lof 54 cub. yards. Revolving sprinklers were 
linstalled to distribute the crude liquor. The 


‘effluents from sewage filters often contain well- | 
coagulated suspended solids, which ordinarily are 
|removed before the effluents are discharged into a 
|stream. To provide for the settlement of such | 
|solids discharged from the filters at Colwick, the | 
effluents were passed through a Dortmund humus 
tank. It was immediately recognised that all four 


filters with different materials of different sizes 
on the beds, were able to treat a dilute crude liquor 
and produce a much better effluent. 

In a beet-sugar factory dealing with 1,000 tons 
of beet per day the water from the condensers 
amounts to 2-5 to 3-5 million gallons. A similar 
quantity is needed for transport and beet-washing, 
and frequently the same water is used. Diffusion 
and pulp-press water amounts to 300,000 to 500,000 
gallons, and that employed in conveying spent lime 
to the lagoons accounts for 40,000 to 80,000 gallons. 
The water from the condensers is not very polluting 
in character. That employed for conveying spent 
lime either drains away slowly into the ground or is 
lost by evaporation, and need not give rise to 
pollution. The problem was therefore concerned 
almost entirely with the purification of diffusion and 
pulp-press water, which is always very highly 
polluting in character. In some factories a con- 
tinuous method of diffusion is used, by which the 
waters are re-used and little, or no, waste water is 
discharged from the process. Other factories, 
preferring the usual practice of intermittent working, 
have to treat the entire diffusion and pulp-press 
water before it can be discharged into a stream. 
Laboratory experiments had shown the greater pro- 
mise of biological oxidation on percolating filters over 
fermentation with periodic additions of lime, or the 
bio-aeration or activated sludge process. The work 
done at Colwick bore out all anticipations and 
demonstrated that the process used could effect as 
high a degree of purification of diffusion and pulp- 
press waters as 9) per cent. To achieve this result 
it was found to be necessary that the waste water 
should be subject to sedimentation to remove the 
major portion of suspended solid matter and then 
diluted to give a liquid equivalent in strength to a 
solution containing about 0-1 per cent. sucrose. It 
was also found that it should be filtered at a rate 
not exceeding 100 to 150 gallons per cubic yard of 
filtering material per day. The most suitable 
medium for the filters was found to be any hard, 
insoluble material, such as gravel, flint or slag, 
graded to a size of about } in. to 1 in., and should be 
free from dust. A thorough investigation was made 
of the biological population of the filters, to find 
those normally present and, if possible, the functions 
they performed. 

Largely as a result of the promise shown in the 
semi-commercial scale experiments at Colwick, the 
English Beet Sugar Corporation, Limited, have put 
down a biological-treatment purification plant at 
their works at Cantley, Norfolk. Originally this 
installation had three percolating filters, 42 ft. 6 in. 
diameter, 6 ft. deep and of 302 cub. yards capacity, 
but a fourth filter, 70 ft. in diameter, has recently 
been added. 

NOTES. 
ALUMINIUM IN SHIPBUILDING AND MARINE 
ENGINEERING. 

A ConFERENCE and Exhibition, the primary object 
of which is to indicate how aluminium and its alloys 
are, and can be, utilised in the construction of ships 
and marine machinery, is to be held at the Curio- 
Haus, Rothenbaum Chausee 9-13, Hamburg, from 
Thursday, September 14, to Sunday, September 17. 
Both the central and local government authorities 
are extending their patronage to this gathering, 
as is shown by the fact that the conference will be 
opened by a member of the Hamburg Senate and a 
similar duty will be performed for the exhibition 
by a representative of the central government. 
Representatives of the Ministries of Trade and Marine 
and of the Gunnery Testing Establishment, will also 
be present. Lectures will be delivered by a number 
of leading members of the industry on such subjects 
as the welding, soldering and riveting of the metal 
and its alloys, on its protection by paint and on 
constructional problems. A morning will be 
devoted to a visit to the Hamburg Tank Establish- 
ment, a description of which has recently appeared 
in ENGINEERING, and the proceedings on this occasion 
will include a lecture by Dr.-Ing. W. Pabst, on 
“Problems Connected with the Construction of 
Sea-Planes.” On Saturday, September 16, a 
visit will be paid to the Hamburg works of the 
Rhenania-Ossag Mineralélwerke A.-G., while in the 
afternoon those participating will make a voyage 
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to Heligoland on the M.V. Njassa, returning to Ham- 
burg late on Sunday evening. The exhibition will be 
divided into seven sections, covering the reduction 
of the ore, rolling, foundry work, treatment, fasten- 
ings, the manufacture of aluminium powder and 
paint, and products such as ships, boats, aircraft, 
steam and oil engines, electrical equipment, vehicles, 
containers, office and household furniture, and 
appliances and sporting and nautical apparatus. 
The display will remain open until Wednesday, 
September 20, and admission will be free. Both 
the conference and exhibition are being organised 
by the Aluminium-Zentrale Lautawerke, who have 
established offices for the purpose at Alsterdamm 
39V, Hamburg, and from whom full particulars 
can be obtained. 


AGGREGATE GRADING AND CONCRETE QUALITY. 


A paper on Aggregate Grading and Concrete 
Quality, which Professor Walsh has contributed to 
the proceedings of the Institution of Civil Engineers 
of Ireland, contains valuable information for those 
engaged in concrete work. The paper deals with 
experiments which Professor Walsh has carried 
out with a view to providing a simple method 
whereby aggregates can be combined, scientifically, 
to produce impervious concrete. His experiments, 
based on the grading of the aggregates, follow the 
lines laid down by Fuller, Bolomey and others who 
have evolved formulae and graphs depicting the 
type of grading which will give concrete of maximum 
density. Professor Walsh, however, has gone a 
step further and has established zones for three types 
of concrete, viz., “lean,” “ medium ” and “rich,” 
so that it is possible to see, almost at a glance, 
whether a particular mixture of any two aggregates 
will produce a workable concrete. The procedure, 
together with the tables which are included in the 
paper, showing the water-cement ratio to use and 
the yield of concrete to be expected, should effect 
a considerable saving in time when considering the 
values of different supplies of aggregates. It must 
be borne in mind, however, that the tables are 
based on dry materials, and allowance should be 
made, on the job, for the bulking effect of moisture 
in the fine aggregate, if the desired results are to be 
attained. Professor Walsh has paid special atten- 
tion to the need for workability of the concrete, 
coupled with density; strength being the last 
consideration in view of the high standard of 
modern Portland cement. It would have been of 
interest if tests for permeability could have been 
included showing the relative resistance to water 
pressure of the various mixtures. The slump cone 
and flow table were used as guides to workability, 
but Professor Walsh admits that, even so, reliance 
had to be placed on the behaviour of the concrete 
under the shovel. It is to be hoped that before 
long some more accurate method of comparing the 
workability of different concrete mixtures will be 
forthcoming. 


STANDARD GRAPHICAL SYMBOLS FOR 
ELECTRICAL PURPOSES. 


BRITISH 


In making diagrams of connections in electrical 
work, it has long been customary to employ symbols 
to denote the various machines and apparatus. 
This procedure, while theoretically making for 
simplicity, may easily lead to waste of time and 
confusion, unless everyone employs the same 
symbols to mean the same thing. Consequently, 
the standardisation of nomenclature and symbols 
has formed an important part of the work of the 
British Standards Institution and of the Inter- 
national Electrotechnical Commission. Actually, 
a British Standard List of Graphical Symbols 
for Electrical Purposes was first issued in 1922, and 
the question was taken up by the International 
Electrotechnical Commission about the same time. 
The latter body published their Report on Symbols 
in 1930, and now a revised edition (B.S. No. 108- 
1933) of the British Standard List has been issued. 
This list conforms, as far as possible, with that 
of the International Electrotechnical Commission, 
agreement being indicated by an asterisk. There 
are, however, a number of slight differences between 
the two documents to suit British practice, while 
the numbering has been arranged to allow additions 
to be made where necessary at the appropriate 


places. In selecting and devising the symbols, 
the desiderata that they should be self-explanatory, 
easy to draw, and in general use, have been borne 
in mind, and the ideal that any particular form of 
symbol should only be applied to a single device, 
has been aimed at. Where for reasons of complica- 
tion this has not been possible, care has been taken 
to select symbols so that confusion cannot arise. 
Thus the employment of a circle both for rotating 
machines and for measuring instruments is not 
likely to lead to much difficulty. To reduce the 
number of symbols, a mnemonic system of code 
letters has been provided so that the meaning to 
be conveyed is amplified or more closely defined. 
In some cases, these code letters are embodied in the 
symbol, while in others they are placed adjacent 
thereto. In either position, they provide a ready 
means whereby a tabulated index of the symbols 
used can be indicated on each drawing. The 
application of this code is shown on a comprehensive 
wiring diagram which forms part of the list, copies 
of which may be obtained from the British Stan- 
dards Institution, Publications Department, 28, 
Victoria-street, London, 8.W.1, price 2s. 2¢., post 
free. 
ASPHALTE IN BuILDING CONSTRUCTION. 

The National Asphalte Mine-Owners and Manu- 
facturing Council, Terminal House, London, S.W., 
have just issued a pamphlet showing how mastic 
asphalte should be applied to various parts of the 
roofs and basements of buildings. Illustrations, 
with explanatory notes, are, for instance, given of 
the proper way to lay an asphalte skirting and 
fillet on, brickwork, of asphalte aprons, of dressings 
applied to lead or copper on the rebated edge of a 
flat at the eaves gutter, of the finish to metal case- 
ments, and of the tanking, lining and damp-coursing 
of basements. These examples are not intended to 
be exhaustive, and it is suggested that when struc- 
tural problems of an unusual or special nature, 
involving the employment of asphalte, arise, the 
Council should be consulted. This body, which is 
representative of the principal asphalte companies 
in the United Kingdom, has, it may be recalled, 
been formed to co-ordinate and standardise the 
manufacture and application of mastic asphalte for 
building construction, and has laid down standards 
of manufacturing and executive practice which are 
followed by its members. Its products bear a trade 
mark and the asphalte block is of special form. 


ENGINEERING AND SCIENCE IN 
WESTMINSTER ABBEY. 


By Ena.-Capt. Epa@ar C. Smrru, O.B.E., R.N. 

“Or all the characteristics of Westminster 
Abbey,” wrote Dean Stanley, “that which most 
endears it to the nation, and gives most force to its 
name—which has, more than anything else, made 
it the home of the people of England, and the most 
venerable fabric of the English Church—is not so 
much its glory as the seat of the coronations, or as 
the sepulchre of the kings ; not so much its school, 
or its monastery, or its chapter, or its sanctuary, as 
the fact that it is the resting-place of famous 
Englishmen, from every rank and creed, and every 
form of mind and genius.” To Stanley, the Abbey 
was the English Sante Croce. Of the building itself, 
he said, ‘‘ There are, it may be, some which surpass 
it in beauty or grandeur ; there are others, certainly, 
which surpass it in depth and sublimity of associa- 
tion; but there is none which has been entwined 
by so many continuous threads with the history of 
a whole nation.” Revering the Abbey as he did, he 
continually found inspiration and satisfaction in the 
numerous memorials with which the Abbey had 
become crowded, and in dedicating his well-known 
work Memorials of Westminster Abbey to Queen 
Victoria, he referred to it as ‘‘ this humble record of 
the Royal and National Sanctuary which has for 
centuries enshrined the various memories of Her 
August Ancestors and the manifold glories of her 
free and famous kingdom.” 
In his work, Dean Stanley, after reviewing the 
history of the foundation of the Abbey, tells the 
story of the coronations and of the Royal Tombs, 
and then at considerable length deals with the 





monuments to private individuals. With a wealth of 





historical allusion and apt quotation he passes from 
the courtiers, sailors, soldiers, and statesmen, to 
the men of letters, poets, actors, musicians, and 
men of science, creating for the reader a veritable 
pageant of famous men. Like many others he 
fully recognised the incongruity of many of the 
monuments and the false taste often shown in their 
inscriptions, yet it was the memorials that made him 
feel that the Abbey was no mere mausoleum, but 
that its cold stones were warmed with “ the life 
blood of human affections and personal partiality.” 
Moreover, the monuments, even the worst and the 
humblest, helped to recall the vicissitudes of art 
and the continually changing views. Those who 
would “clear away the monuments,” or interfere 
with them, he would bid remember the successful 
attack of Horace Walpole on the Dean who would 
have allowed the tomb of a Plantagenet prince to 
be swept away for the monument to Wolfe. 

With these thoughts in mind, and in view of the 
recent correspondence in these columns, it is not 
inappropriate to ask how many among the hundreds 
of memorials in the Abbey perpetuate the memory 
of men of science, discoverers, inventors and 
practical constructors, who have contributed to the 
progress of modern science and engineering, and 
where are they to be found. Though in olden 
times, kings and princes often patronised the 
alchemists and astrologers, science, as we know it 
to-day, is mainly the work of the last 300 years, and 
it is thus that the first burial of a man of science 
in the Abbey, carries us back no further than the 
Seventeenth Century. The occasion was the inter- 
ment of Sir Robert Moray, the first President of the 
Royal Society. A Royalist to the backbone, he had 
been knighted by Charles I and when he died 
suddenly at Whitehall on July 4, 1673, it was at 
the expense of Charles IT that he was buried. His 
grave is in ‘* Poets’ Corner,” close to that of Sir 
William Davenant. Two years after Moray, Dr. 
Thomas Willis (1621-1675) one of the earliest 
professors of natural philoyophy at Oxford, was 
buried in the Abbey, and his interment was followed, 
in 1677, by that of the famous divine and mathe- 
matician Isaac Barrow (1630-1677), the first 
Lucasian professor of mathematics at Cambridge, 
and afterwards Master of Trinity. As a mathe- 
matician he was reckoned by some only second to 
Newton, but it was as a preacher he was pre-eminent. 
As Master of Trinity he had come to London to the 
election of Westminster scholars and died of fever 
and opium in one of the canonical houses. His 
grave and monument are both in Poets’ Corner. 

Like Moray and Willis, Barrow was a Fellow of 
the Royal Society, as was also Thomas Sprat 
(1635-1713), Bishop of Rochester and long Dean of 
Westminster, who will always be remembered as the 
first historian of the Society. To Sprat, the proper 
work of the Fellows was “a painful digging and 
toiling in nature.” When he died on May 30, 1713, 
he was buried in St. Nicholas’s Chapel, and his 
friend, Dr. Freind (1675-1728), there erected a 
monument to him, but this is now in the south 
aisle of the nave, having been removed thither to 
make room for the monument of a duchess, Freind’s 
own monument is close by. 

Within a few months of the burial of Dean Sprat, 
Thomas Tompion (1638-1713), known to every 
student of horology as the “ father’’ of English 
watch and clockmaking, was laid to rest in the 
middle of the nave of the Abbey. Born at Northill, 
Bedfordshire, where a memorial to him was unveiled 
last March, Tompion for years had a shop in Fleet- 
street, and there constructed the first clocks for 
Greenwich observatory. In his later years, Tompion 
was assisted by his famous pupil and successor, 
‘“ Honest ” George Graham (1673-1751), F.R.S., 
inventor of the mercurial pendulum and the cylinder 
escapement, maker of astronomical instruments and 
natural philosopher. Graham has been called the 
‘first general mechanician of his day.” Dying at 
a ripe old age on November 20, 1751, four days later, 
at night, he was carried in a hearse accompanied by 
many carriages containing Fellows of the Royal 
Society to the Abbey, and buried in the same grave 
as Tompion. Over their grave was placed a slab 
bearing an inscription commemorating their “curious 
inventions’’ and ‘accurate performances,” but in 
1838 the slab was replaced by a plain, lozenge-shaped 
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stone. The change, however, did not escape the 
attention of the watchmakers, and it was referred 
to in Thomson’s Time and Timekeepers, published 
in 1842. Fortunately, the slab was not destroyed, 
and when this matter was brought to the notice of 
Dean Stanley, he caused it to be replaced. 

In the interval between the deaths of Tompion 
and Graham, the nave saw the burial of Sir Isaac 
Newton (1642-1727), Dr. John Woodward (1665- 
1728), a pioneer among English geologists and 
founder of a chair at Cambridge, and John Conduitt 
(1688-1737), who married Newton’s niece, succeeded 
Newton as Master of the Mint, and collected materials 
for his biography. Conduitt is buried near Newton, 
but his monument is at the west end of the nave, 
and within it has been placed a memorial to the 
young Lancashire clergyman and astronomer, 
Jeremiah Horrocks, who, on November 24, 1639, 
was the first to observe a transit of Venus. Newton’s 
yrave is at the east end of the nave; his monument 
in the choir screen close by. Newton died on 
March 20, 1726 (O.S.), March 31, 1727 (N.S.), at 
his house in Kensington, but for several days his 
body lay in state in the Jerusalem Chamber. The 
interment took place eight days after his death, 

the greatest men in the nation,” wrote Voltaire, 

disputing who should have the honour of holding 
up his pall,” and his body was laid to rest in a spot 
which, being “one of the most conspicuous in the 
Abbey had been previously refused to various 
noblemen who had applied for it.” It was the 
long inscription on the monument which called 
forth Dr. Johnson's protest, ““ Had only the name of 
Sir Isaac Newton been subjoined to the design upon 
his monument, instead of a long detail of his dis- 
coveries, which no philosopher can want, and which 
none but a philosopher can understand, those by 
whose direction it was raised had done more honour 
both to him and themselves.” 

Among the other scientific worthies of the 
Kighteenth Century whose graves or monuments 
are to be seen in the Abbey, are Dr. Richard Mead 
(1673-1754), F.R.S.,a patron of the arts and sciences, 
who once had a duel with Woodward in the courts 
of old Gresham College ; Martin Folkes (1690-1754), 
the deputy for Newton at the Royal Society, of 
which he was president from 1741 to 1752 ; Stephen 
Hales (1677-1761), F.R.S., the physiologist, who 
studied the ventilation of ships; Sir John Pringle 
(1707-1782), another president of the Royal Society ; 
and the great surgeon, John Hunter (1728-1793), 
whose is in the north aisle beneath 
the window to Brunel. Hunter was originally 
buried in the vaults of St. Martin-in-the-Fields, 
and the removal of his remains with suitable 
ceremony to the Abbey in 1859 was the outcome of 
one of the most extraordinary examples of hero- 
worship on record ; the story may be found in the 
Curiosities of Natural History, by Frank Buckland, 
the naturalist, father, Dean Buckland 
(1784-1854), the geologist, is commemorated by a 
bust in the south aisle. 
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omnigenous knowledge of him who wrote it, or of 
the powerful intellect and vast discovery which it is 
intended to describe.” 

Watt died in 1819, and was buried at Handsworth. 
In the hundred and more years which have elapsed, 
eight men, eminent in science and engineering, have 
been interred in the Abbey, while more than a score 
have been honoured by the erection of memorials. 
In 1830, Major James Rennell, the first surveyor of 
Bengal, and in 1834, Thomas Telford, were buried 
in the nave. Telford, famous for his roads, canals 
and bridges, had been the first president of the 
Institution of Civil Engineers, but besides being at 
the head of his profession, was known to a host of 
friends as “ a fellow of infinite humour and of strong, 
enterprising mind.” As a road maker in Scotland, 
Telford had been preceded by General Wade (1673- 
1748), who is also buried in the nave, and whose 
monument by Roubiliac is in the north aisle. Five 
years after Telford’s death a statue of him, by Baily, 
was erected in St. Andrew’s chapel, 2001. being paid 
to the Dean and Chapter for permission to place it 
there. In the same chapel are the memorials to 
Sir Humphry Davy (1778-1829); Dr. Thomas 
Young (1773-1829); the anatomist, Dr. Matthew 
Baillie (1761-1823) ; and Sir James Simpson (1811- 
1870), who in 1847 introduced the use of chloroform 
as an anesthetic. To these in December, 1921, was 
added a memorial to Lord Rayleigh (1842-1919), 
“an unerring leader in the advancement of natural 
knowledge.” 

It will be seen that up till the time of Telford, science 
had not appropriated to itself any special place in the 
Abbey, but from the ‘sixties of last century, no 
doubt largely due to the influence of Dean Stanley, 
the memorials to men of science tended to cluster 
round the monument to Newton, and this spot, 
just where the north aisles of nave and choir meet, 
has often been called ‘Science Corner.” In 
1859, Robert Stephenson, and in 1860, Lord Dun- 
donald (1775-1860)—as famous as an inventor as a 
naval commander—were both buried in the nave, 
Stephenson, according to his own desire, near 
Telford. A year or two later, memorial windows 
to Stephenson, Joseph Locke (1805-1860), and 
Isambard Kingdom Brunel (1806-1859) were placed 
in the north aisle. They had all died within about 
a year of one another in the fullness of their powers, 
Stephenson being 56, Locke 55, and Brunel only 53. 
All famous as pioneers among railway constructors, 
Brunel will also be remembered for his three remark- 
able ships, Great Western, Great Britain and Great 
Eastern ; he is the only naval constructor comme- 
morated in the Abbey. Locke, Stephenson and 
Brunel were once referred to as “ the triumvirate 
of the engineering world.” They all laboured at a 
time when Great Britain led the world as railway 
engineers and shipbuilders, and it is lamentable 
that the windows to Locke and Stephenson should 
have been removed and the memorials to these 
three contemporaries thus divorced one from the 
other. 

Twelve years after the interment of Stephenson, 


to Newton celebrates “ the actual interment of the| Sir John Herschel (1792-1871), famous son of a 
only dust of unquestionable world-wide fame that) still more famous father, was buried in the north 
the floor of the Abbey covers,” so with equal truth | aisle of the nave ; in 1875, Sir Charles Lyell (1797 
can it be said, even to-day, that the monument to| 1875), the eminent geologist, was laid to rest close 
James Watt, erected in St. Paul’s Chapel in 1824,| to John Hunter, and in 1882, Darwin was buried 


recalls the greatest mechanical engineer of all time. | next to Herschel. 


This statue was one of five of Watt, executed by 


Dean Stanley had died in 1881 
and had been succeeded by Dean Bradley, through 


Chantrey, and the inscription on the pedestal was| whose influence, no doubt, Darwin was buried in 


compiled by Lord Brougham. Standing, as it does, 
amidst the monuments to the courtiers of Tudor 
and Stuart kings, it seems altogether out of place, 
and out of scale. ‘ Of all the monuments in the 
Abbey,” said Stanley, “ perhaps this is the one 
which provokes the loudest execrations from those 
who look for uniformity of design, or congeniality 
with the ancient architecture. . . . Yet, when we 
consider what this vast figure represents, what class 
of interests before unknown, what revolutions in 
the whole framework of modern society, equal to 
any that the Abbey walls have yet commemorated, 
there is surely a fitness even in its incongruity, and 
as we read the long laudation on the pedestal, 
though we may not think it, as its admirers call it, 
‘beyond comparison the finest lapidary inscription 
in the English language, ’ yet in its vigorous style 





this spot. But when Sir William Spottiswoode 
(1825-1883), the President of the Royal Society, 
died, he was buried not near Science Corner, but in 
the south transept, and it was Dean Bradley who 
wrote the inscription on his tomb, stating that he 
was buried in the Abbey “at the request alike of 
the foremost of his countrymen in Church and State, 
in Science, Art and Literature, and of his own work- 
men, to whose best interests his life had been 
devoted.” 

But the scientific memorials in the north aisle were 
soon added to. In 1885, a memorial window was 
erected to the memory of Sir William Siemens 
(1823-1883), and in 1888, another window was 
dedicated to the memory of the great Cornish 
engineer, Richard Trevithick (1771-1833), while 
that year saw the placing in position of the medallion 


and scientific enthusiasm, it is not unworthy of the | of Darwin, the first of the eight interesting memo- 





rials to men of science around the tomb of Lord 
John Thynne (d. 1880), who was for forty-six 
years the zealous Sub-Dean of the Abbey. Siemens 
is the only man of science not of British birth 
who has been commemorated in the Abbey. 
Distinguished for his originality, his versatility and 
his inventive powers, no less than for his business 
capacity, he served British Engineering in many 
ways. His death at the age of sixty was regarded 
as a great national loss, and he was given a public 
funeral service in the Abbey before being buried 
in Kensal Green cemetery. The memorial window 
to him was subscribed for by not less than five 
important scientific societies, but alas, that has 
not saved it from the same fate as those of Locke 
and Stephenson. 

The other memorials around the tomb of Lord 
John Thynne are to James Prescott Joule (1818- 
1889), John Couch Adams (1819-1892), Sir Joseph 
Hooker (1817-1911), Alfred Russel Wallace (1823— 
1913), Sir George Gabriel Stokes (1819-1903), Lord 
Lister (1827-1912), and Sir William Ramsay 
(1852-1916), a group of men who laboured in many 
fields, but all of whom worthily upheld all that is 
best in the traditions of British Science. Only a 
few other memorials remain to be referred to. The 
commanding position held by Lord Kelvin so 
long was recognised by his being buried beside 
Newton. The funeral took place on December 23, 
1907, in the gloom of a winters’ day. The body had 
been deposited in the chapel of St. Faith the previous 
night, and as it was borne from the cloisters into 
the Abbey, it was attended by the representatives 
of many nations. It may well be that he will be 
the last man of science to be interred within the 
Abbey walls. A memorial window to him was 
erected in the north aisle in 1913, and close to this 
are to be seen the windows to Sir Benjamin Baker 
(1840-1907) and Sir John Wolfe-Barry (1836-1918) 
whose father, Sir Charles Barry (1795-1860), the 
architect of the Houses of Parliament, lies in the 
nave. Lastly, there are the two small stones in the 
floor of the nave near the grave of Newton bearing 
the names of Maxwell and Faraday, placed there 
in 1931 after the centenary commemorations of 
Maxwell's birth and Faraday’s greatest discovery. 

In concluding this brief review of the memorials 
to men of science and engineers in the Abbey— 
memorials which recall work done in many spheres of 
knowledge and pay tribute to great and lasting 
achievements—it may, perhaps, be permitted to 
add a word or two about the three memorial 
windows, the fate of which has became a matter of 
concern to the engineering profession. An examina- 
tion of the windows now in the north aisle shows 
that of the original five, only two—those to Brunel 
and Trevithick—are still in place. To the west of 
the Brunel window is one to the Royal Army 
Medical Corps, while to the east are the windows to 
Wolfe-Barry, Baker, Lord Strathcona, Lord Kelvin, 
and the Prisoners of War who died in Germany. 
These six windows are in a quite different style from 
the original five, and form part of a uniform series 
intended to contain representations of monarchs 
and dignitaries who have been closely associated 
with the Abbey. From the architectural point of 
view, it must be admitted, they are much to be 
preferred to those of Siemens and Stephenson, and 
have the undeniable advantage of admitting much 
more light. The first of the new series, was that 
erected to Sir Benjamin Baker set up in 1909, and 
the writer of the report of the unveiling contained 
in this Journal, said “The window has been 
designed and carried out by Mr. J. N. Comper, and 
forms part of a scheme of Kings and Abbots for 
the whole of the North Aisle.” Since Dean Stanley’s 
time, there have been four Deans of Westminster : 
Dean Bradley (1882-1902), Dean Robinson (1902- 
1911), Bishop Ryle (1911-1925), and the present 
Dean, the Right Rev. W. Foxley Norris, who referred 
to the question of the engineers’ windows in a letter 
published in these columns on July 7, 1933. It 
will be seen that the Baker window was erected in 
the time of Dean Robinson, who, it is known, took 
a great interest in stained glass, and the scheme for a 
connected series of windows was apparently due to 
him. But admirable as are the new windows, it 
does not appear that either Dean Robinson or his 
immediate successor made any representation as to 
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the removal of the Locke, Stephenson, and Siemens 
windows to the scientific and engineering societies 
who had a share in erecting them; and although 
some slight protest was made in the Press, no notice 
was taken of it. Fortunately, however, the present 
Dean is in sympathy with the views recently 
expressed about the removal of these interesting 
memorials, and it appears likely that the windows 
will be re-erected. It cannot, however, be hoped 
that the displaced windows will be reinstated in their 
original positions, and the purely engineering char- 
acter of the north aisle memorial windows has 
consequently gone for ever. 
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Reinforced Concrete Designers Handbook. By Cuas. E, 
ReEyNoLpDs, B.Sc. London: Concrete Publications, 
Limited. [Price 15s. net.] 

Tue rapid development of reinforced-concrete 
construction must be accountable for the consider- 
able output of works upon this subject evident in 
many countries. Books dealing with design may 
range from the simplest exposition of elementary 
principles to those of involved mathematical study. 
The book now under review comes midway between 
the two extremes. It is divided into three principal 
parts, the first of which, making two-thirds of the 
whole, deals in considerable detail with the esential 
principles underlying design, with relevant formule 
clearly stated, though without proofs, these lying 
without the author’s scheme of treatment, which is 
to give adequate and conveniently arranged help 
in the process of actual design. Any doubts which 
may arise are intended to be met by reference to 
other works. This method makes for conciseness, 
and enables the author to concentrate on general 
explanatory matter. The opening chapter on 
Reinforced-Concrete Engineering is a singularly 
well-balanced and common-sense view of the position 
of this method of construction with reference to 
construction in other materials. All the usual 
problems are dealt with, including loads, whether 
vertical or lateral, as from earth or other materials, 
bending moments, shear, column design, and the 
continuity of beams, by the three-moment theorem, 
and some others, as indeterminate frames, by 
the slope-deflection method, fixed ended arches and 
combined stresses. Commonly in addition to 
precise methods of determining values, the author 
gives a simplified alternative method of sufficient 
accuracy for many purposes, particularly on 
preliminary design work not justifying an undue 
amount of labour. The practical side of concrete 
proportioning is also treated. In the second part 
of the work the author collects tables, diagrams, 
and formule which are referred to in the first part, 
with worked examples, the avowed object being to 
make the earlier explanatory chapters more readable 
and compact, and the tabulated matter and dia- 
grams more convenient for reference, which arrange- 
ment seems to be fully justified in the result. The 
remaining part of the book is simply a useful biblio- 
graphy for the guidance of the reader seeking further 
information. 

In matters of practice some points of general 
interest may be commented upon. Tension in con- 
crete, commonly neglected with respect to mere 
strength, is now in many cases considered in order 
to avoid the starting of cracks, as on the water face 
of tanks. Particulars as to this are usefully dis- 
cussed by the author. The estimation of bending 
moment at the junction of circular tank walls with 
the tank bottom, when monolithic, is also dealt with 
and a useful table given of this quantity for tanks 
of varying depth to diameter ratios, a troublesome 
calculation without such aid. Amongst other 
developments of practice since reinforced concrete 
first came into use, is the introduction of special 
anchorages for the ends of rods. With respect to 
this it seems not unreasonable to think, as indeed 
is suggested by the tenor of the author’s text, 
that this matter of grip on rods and end hooks 
should be considered with reference to rod cover, 
or space between rods; if such cover or space be 
skimped no doubt the anchorage may be materially 
discounted. These considerations may perhaps 
account for some differences in practice, where prac- 
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tice is uncontrolled. It is only during the last twenty 
years or so that hooked ends have become common, 
before which there was no special anchorage beyond 
perhaps a fish-tailed end. It is possible that 
the hooking of rods is now a little overdone, though 
the author does not suggest this. In many cases 
where tension rods in beams are efficiently gripped 
on sufficient length, no stress has to be carried 
beyond the end of the rods, and a hook being 
provided may be useless though harmless. Only 
in the event of slipping does the hook become of 
service, in which case concrete stress is not quite as 
it should be. The strict checking of all grip require- 
ments in design is troublesome, and there is no 
doubt, on perfunctory revision, the existence of hooks 
gives the critic a sense of security against end slip, 
which is not, however, the best reason for their 
adoption, though in part, perhaps, the occasion for 
their free use under official regulations. 

This important branch of engineering covers 
now so wide a field, with so many controversial 
points of importance, many of which are still 
unsolved with any assurance of reliability, that the 
practising engineer is of necessity compelled to rely 
greatly upon the teachings of experience in con- 
struction as set forth in this work, and on the indica- 
tions of fitness, or otherwise, deduced from the be- 
haviour of structures after years of use. Reinforced 
concrete is not, in fact, very amenable to purely 
theoretical treatment, and those engineers most 
successful in practice are probably those who most 
clearly recognise this. The uncertain values of 
concrete resistance under test, even when of the same 
materials and proportions, being so much affected 
by small differences in water quantity, and in 
mixing, make it as uncertain as timber, though 
unlike timber it is not subject to the same kind of 
deterioration with lapse of time. In the making 
of concrete what is perhaps most urgently needed 
is a sure minimum resistance of respectable 
amount, higher possible values having no great 
interest for the designer who dare not take practical 
cognisance of them. It is possible even that resist- 
ance in excess in some parts may not be harmless 
simply, as such excess may be detrimental to those 
parts that are less rigid. Study of the causes of 
occasional abnormal values under test should be 
fruitful of useful results. Greater uniformity is 
in fact most desirable. Much refinement in calcu- 
lation, may be labour lost with a material which does 
not respond sufficiently well to the demands of the 
computer. These quibbles notwithstanding, it is to 
be noted, with satisfaction, that there have been 
singularly few failures in this country consequent 
upon the adoption of this mode of construction. 





Foundrywork and Metallurgy. Edited by R. T. Rotre, 
F.L.C. Insixvolumes. Vols. 1V, Vand VI. London: 
Sir Isaac Pitman and Sons, Limited. [Price 6s. net. 
each volume. ] 

Tue first three volumes of this work were reviewed 
in these columns on October 28, 1932. Each volume 
contains three or four sections dealing with some 
aspect of foundry work, the sections being contri- 
buted by different authors. Volume IV begins with 
a section on metal melting, which deals with the 
design, construction and operation of melting 
furnaces in a clear way. About half of its 133 pages 
are devoted to the cupola, as is natural, but rever- 
beratory, crucible and electric furnaces are con- 
sidered. One would have liked to have seen some 
hint that the coreless type of induction furnace 
requires an electrical supply unit which is many 
times more costly than the actual furnace itself. 
The section on brass and bronze casting which 
follows devotes most of its 51 pages to a very good 
general account of the constitution and properties 
of brasses and bronzes, and deals with special points 
in their casting not disposed of in other sections. 
It is not explained in the text that the thermal 
equilibrium diagrams reproduced have been simpli- 
fied by the omission of lines of little importance in 
foundry work. The third section, of 37 pages, on 
chilled cast iron for rolls is an excellent piece of 
writing. 

The first section of Volume V makes very good 
use of its 47 pages in describing steel-foundry 
practice, but the account given of steel-melting 
practice is necessarily so condensed that most 





readers will have to supplement it. The section on 
malleable castings (68 pages) is the least pleasing in 
the whole work. The matter is presented in a 
manner which is often difficult to follow and the 
style is in places distasteful. The author states as 
obvious, and offers no explanation of, things which 
are certainly not obvious to one approaching the 
subject for the first time, and does not appear to 
possess the fundamental physical metallurgical 
knowledge required to dogmatise as he does on 
many of the aspects of malleableising he has chosen 
to write about. Aluminium alloy castings are dealt 
with in 48 pages, the greater part of which are 
devoted to a very good account of the composition 
and properties of the more important casting alloys 
of aluminium. Volume V concludes with a section 
of 42 pages discussing die-casting and describing 
the machines and alloys used in this process, in a 
very satisfactory manner. 

The last volume of the work begins with a con- 
sideration, in 67 pages, of centrifugal casting, which 
is well done, although the author has found no 
room to do more than mention the casting of non- 
ferrous metals in this fashion. The next section, 
of 35 pages, is devoted to the production of castings 
which require individual or special treatment by 
reason of their size and the limited quantities in 
which they are required; it makes very interesting 
reading. There follow a section on cast iron speci- 
fications and testing which is very comprehensive 
and thorough for its 68 pages, and one showing 
the effects of nickel, chromium, high silicon and 
other alloying elements on cast irons which is more 
adequate than its allocation of 58 pages would lead 
one to expect. Now that one has seen the completed 
work, one can reaffirm with greater confidence the 
opinion expressed when reviewing the first three 
volumes. The work is well conceived, well carried 
out, and opportune. It should have a wide appeal 
to those in the foundry trade or connected with it. 
The practical foundry worker has access in it to 
digestible and apposite accounts of those scientific 
principles which are being applied more and more to 
foundry technique, and the scientifically-trained 
man in the foundry can through it make himself 
acquainted with a many-sided practice with which 
he will have had little opportunity to make himself 
familiar at first hand. It should also be attractive 
to those outside the foundry who are so placed that 
a general knowledge of foundry principles, practice 
and capabilities is necessary to them. 


Stresses in Simple Structures. By L. C. URQUHART and 
C.E. O’Rourke, Second Edition. London: McGraw- 
Hill Book Company. [Price 21s. net.| 

Tus book has been largely rewritten and two new 
chapters added, one on the three-hinged arch, which 
is well treated both graphically and analytically, 
and one on the deflection of beams and trusses. The 
chapter on deflection includes mention of the area 
moment method for finding the deflection of beams, 
as well as the method of placing a unit load where 
the deflection is required, and concludes with a brief 
account of the deflection of frames. This chapter 
would have been improved if the portion relating 
to deflection of beams had been omitted and the 
space devoted to extending the treatment on the 
deflection of frames, a subject which students usually 
find difficult to grasp. This chapter should have 
been more extended in order to ensure a satisfactory 
treatment of the deflection of both beams and 
frames. 

The substance of the part which has been reset is 
substantially as it was in the first edition. It 
proceeds on the lines usually adopted in the treat- 
ment of frames, with the possible exception that 
analytical methods tend to predominate over the 
graphical. An introduction to influence lines, portal 
frames and the effect of moving loads is included. 
No examples are given, except those included in the 
text. This omission tends to detract from the 
value of the book. Broadly speaking, the volume 
is a somewhat elementary treatise on stresses in 
frames due to dead and live loads, and on the 
deflection of beams and frames. The beginner in 
the subject will find no difficulty in following the 
book. It will give him a good introduction to 
more advanced study. 








228 


THE WIRELESS EQUIPMENT OF 
THE MANCHESTER AIR PORT. 
Tue vital part played by wireless in the organisation 
and development of commercial aviation is now 
generally recognised, the safety of both passengers 


and machine frequently depending on the rapid and | 


accurate distribution of meteorological information to 
the pilot regarding the weather ahead. An efficient 
traffic organisation also requires reliable means of 
communication between airports, and equally impor- 
tant is the means afforded by wireless of enabling a 
pilot to obtain his position accurately and thus keep 
on his proper course during fog or periods of bad 
visibility. 

The wireless station which has just been installed 
at the new Manchester aerodrome has been designed 
to provide an efficient service satisfying all modern 
requirements in these respects. Manchester Air Port 
is situated at Barton-upon-Irwell, about 7 miles from 
Manchester. Customs facilities are available, and an 
hotel has been erected alongside the aerodrome. 
A large hangar and workshop have been constructed, 
und a staff of mechanics is available for aircraft repair 
work of all descriptions. The wireless equipment 
comprises a transmitter capable of operation on five 
‘spot ’’ wavelengths, any of which can be instan- 
taneously selected, and efficient receiving and direction- 
finding apparatus. The transmitter, which was supplied 
and fitted by Messrs. Marconi’s Wireless Telegraph 
Company, Limited, Marconi House, Strand, London, 
W.C.2, has been installed in a building some three- 
quarters of a mile from the aerodrome, but is normally 
operated, in conjunction with the receiving and 
direction-finding equipment, from a room in the control 
tower on the aerodrome. A photograph of the exterior 
of the control tower is reproduced in Fig. 1, page 222. 
The transmitter, illustrated in Fig. 2, designed 
for working on any wavelength between 700 m. 
and 1,500 m., 


” 


is 


and within these limits the wavelength 
can be instantaneously changed to any one of the 
spot” wavelengths, which can be 
vdjusted for any desired values. The “ spot” wave- 
lengths actually in use are 870 m., 900 m., 930 m., 
1,260 m. and 1,380 m. Of these, the first three are 


five pre-selected 








used for communication with aircraft in flight, while 
the other two are employed for inter-aerodrome traffic 
and meteorological reports. The transmitter is operated 
by remote control from the bench on which the receiver 
is mounted, the microphone and key, for telephonic 
and telegraphic transmission, respectively, being fitted 
adjacent to the receiver, as shown in Fig. 3, which 





shows the interior of the control tower. A line amplifier 
is provided for amplifying the microphone currents | 
when speech is transmitted. 

A mast on the roof of the control Fig. 1, 
supports a Bellini-Tosi type aerial, comprising two 
triangular loops at right angles to each other, for the 
direction-finding apparatus. A vertical phasing acrial 
is also suspended from the mast, and both aerials are 
connected through porcelain insulators to a Marconi 
direction-finding receiver, Type Rg. 14, a nine-valve 
multi-wave receiver amplifier and radiogoniometer. | 
The control tower on the aerodrome, in which the | 
receiving apparatus has installed by the Air 
Ministry, connected to the transmitter by an | 
armoured 20-core cable, of which 13 lines are used 
to control the transmitter, which is situated, as already 
mentioned, three-quarters of a mile away; all opera- 
tions except that of wave-change switching are capable 
of being remotely controlled. The location of the 
transmitter at a distance from the aerodrome obviates 
any obstruction to aircraft which might be caused by 
the presence of the masts, and ensures that reception | 
at the aerodrome is not affected by the operation of | 
the transmitting station. 

The transmitter building is constructed on a plot | 
of land 60 ft. wide by 220 ft. long. Two steel lattice 
masts, each 103 ft. in height and 210 ft. apart, support 
an aerial of the inverted “ L” type, having a capacity 
of 0-001 mfd. and consisting of four 7/19 phosphor- 
bronze wires on 15 ft. spreaders. The length of the 
horizontal span is 120 ft. The down leads are taken 
to a lead-in insulator on the north side of the building, 
and thence by }-in. copper tube to the transmitter. 
The main earth consists of a semi-circle of overlapping 
zine plates, each 6 ft. by 2 ft. 6 in., buried vertically 
in the ground under the aerial. Nine wires converge 
from the plates to the earth lead-in insulator, the inside 
end of which is connected to the transmitter by §-in. | 
copper tube. In addition to the nine wires 
spaced 7 ft. 6 in. apart and buried | ft. deep run the 
full length of the aerial. 

The transmitter building, measuring 21 ft. by 22 ft., 
is a single-storey structure with a basement. The 
ground floor comprises the transmitter room, battery 
room, workshop and store cupboard, and is heated 
throughout by tubular electric radiators. In the 
basement is the machine room, measuring 13 ft. by 
19 ft. This room houses the high-tension generator 
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and an alternator with exciter which are mounted 
on a common bedplate with, and are driven by, a 
motor controlled by a Watford automatic starter 
from the 400-volt, 50-cycle, mains supply. The 
generator has an output of 600 milliamperes at 4,000 
volts, forming the transmitter anode supply, the 
alternator delivers 500 watts at 200 volts and 500 cycles 
for filament heating, and the exciter supplies current 
at 110 volts for operating the various relays and other 
circuits for which direct current is required, as well 
as for the fields of the alternator and high-tension 
generator. The cables from the machines are carried 
in perforated metal trays slung from the ceiling in the 
basement and pass through holes in the ceiling to the 
transmitter room above, thus giving easy access to 
any cable when The transmitter room 
measures 9 ft. 6 in. by 13 ft. The switchboard and 
regulators for controlling the exciter and relay voltage, 
the alternating-current filament voltage and the high- 
tension anode voltage, are situated on the wall facing 
the transmitter. A control unit, similar to that 
employed in the wireless room of the control tower 
at the aerodrome, is mounted on a table together with 
a microphone and key. A two-way multi-pole switch 
puts the appropriate unit in circuit for local or remote 
control. 

The transmitter, illustrated in Fig. 2, is designed for 
telephony and for telegraphy by continuous wave or 
interrupted continuous wave on any wavelength 
between 700 m. and 1,500 m. On telephony, the 
magnifier anode input is 1,200 watts at 4,000 volts, while 
the continuous wave rating is 1,200 watts at 3,000 volts. 
The total consumption from the mains is a little less 
than 43 kW. The design is neat and compact, the 
whole of the equipment, including the aerial and closed- 
circuit high-frequency apparatus, being included in a 
single unit comprising a centre panel and two side 
panels. Each panel is fitted with protective front 
covers, the opening of any one of which automatically 
switches off the high-tension current from the trans- 
mitter. Special attention has been paid to ease of 
control and accessibility, most of the measuring instru- 
ments and controls being concentrated at a convenient 
height in the centre of the apparatus. 

The centre panel is divided into three compartments 
containing the aerial-tuning, magnifier, and drive 
circuits, respectively. The side panels are each com- 
posed of three compartments corresponding to those 
of the centre unit, and each side panel provides the 
means of obtaining two alternative * spot ” wave- 
lengths giving, with the wavelength to which the centre 
panel is adjusted, a total of five ‘‘ spot ” wavelengths. 
The drive and magnifier compartments of the side 
panels each contain alternative variable condensers 
for use with the closed-circuit inductances on the centre 
panel, and the aerial sections each house two vario- 
meters for alternative aerial tuning. One side panel 
provides a wave range of 850 m. to 950 m., and the 
other a wave range of 1,100 m. to 1,380 m., while the 
centre panel covers the whole wave range of 700 m. 
to 1,500 m. 

A three-way switch on the centre panel enables any 
of the three panels to be brought into circuit. A 
change-over relay in each of the side panels provides 
for the selection of either of its “‘ spot” wavelengths, 
the relays being controlled by switches on a wave- 
length control unit mounted above the main control 
unit in the transmitter room. The aerial-tuning 
inductance in the centre panel consists of three sections, 
provided with coarse tappings, with a variometer for 
fine tuning. The additional sections for the longer 
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links. The aerial tuning inductances in the side panels 
consist of variometers only. Each of the three aerial 
inductances is coupled by a separate coupling coil to 
the magnifier closed circuit. The inductance of the 
two separate coils in series, the additional sections 
being added in series for the longer waves by means 
of two double-pole switches. The magnifier tuning 
condensers are provided with calibrated dials which 
indicate the inductance range required for any given 
wavelength. The drive closed-circuit inductance is 
similar in design to the magnifier inductance, but one 
of the sections is provided with a coupling coil which 
will be referred to later. This circuit is adjusted to the 
wavelength on which transmission is to be carried out, 
and the main oscillator is forced to oscillate at the 
same frequency, thus ensuring constancy of wavelength. 
The transmitter employs one main magnifier valve, 
one drive valve and two modulator valves. In addition 
to these, six small valves are used for signalling pur- 
namely, four rectifiers, a keying valve and a 
tone generator. The valve filaments are not extin- 
guished during reception, as constant switching on and 
off has a tendency to lessen the life of the valves, but 
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the current in the filaments of the magnifier and drive 
valves is reduced by the insertion of a choke-in circuit | 
when the send-receive switch is at “ receive.” 


Continuous-wave telegraphy is effected by applying 
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a negative bias to the grid of the drive valve, which 
causes it to stop oscillating, and this, in turn, prevents 
the magnifier from oscillating. The method of keying 
is of interest. An L.S.5 valve having its grid and 
anode bonded together, acts as a rectifier of alternating 
current provided by a 250-volt transformer. It has a 
200,000-ohm limiting resistance in the anode. By 
means of this rectifying system, a negative supply is 
provided for the grid of an L.S. 6a valve, to which it is 
applied or removed by the contacts of a Creed relay 
connected across the grid filament, the relay itself 
being operated by the Morse key. Another L.S.5 
valve rectifier, also with its grid and anode bonded, 
provides a negative supply in the same way for the 
grid of the drive valve. The variation of the grid 
volts on the L.S. 6a valve varies its impedance from 
a very high value to a very low value, and as it is 
connected across the L.S. 5 valve just mentioned, this 
variation of impedance applies or removes the negative 
bias from the grid of the drive valve in exactly the 
same way as the Creed relay contacts operate on the 
first rectifier. When the grid bias from the second 
rectifier is applied to the drive valve, i.e., when the 
key is open, the drive will not oscillate, but on removing 
the grid bias by pressing the key, oscillations recom- 
mence in the drive circuit. Connected across the 
keying circuit is a third L.S. 5 valve with its anode and 
grid bonded together and its filament earthed. The 
purpose of this valve is to provide a low-resistance 
path to earth for positive charges set up in the high- 
frequency circuit by the sudden switching on of the 
high-tension supply. At full power on continuous-wave 
telegraphy, the magnifier feed is 400 milliamperes at 
3,000 volts. 

When telephone transmission is used, the amplified 
microphone currents from the control room at the 
aerodrome are conveyed by the land line to the grids of 
the two modulator valves, which are paralleled and 
connected in the magnifier grid circuit. Speech 
transmission is effected by the direct-current grid 
control method, the modulator valves forming, in 
effect, a variable bias in the magnifier grid circuit. 
The anodes of the valves are earthed and negative 
potential for the grids is obtained automatically by 
rectifying high-frequency current from the drive, 
which is picked up by the coupling coil already men- 
tioned as being mounted on the drive inductance. 
A fourth L.S. 5 valve is employed for the rectification. 
The Creed relay contacts are short-circuited during 
telephone operation by a relay-operated switch, and 
the high-tension anode voltage is raised to 4,000 volts by 
short-circuiting a portion of the high-tension generator 
field resistance, the magnifier feed being 300 milli- 
amperes. Tonic-train telegraphy obtained by 
feeding the output of a 1,000-cycle note oscillator into 
the microphone transformer circuit, thus modulating 
the transmitter at that frequency, and then by keying 
the drive valve as for continuous-wave telegraphy. 

Coming now to the receiving equipment, the Marconi 
Type Rg. 14 direction-finding receiver, shown on the 
left in Fig. 3, is designed for the reception of con- 
tinuous wave, interrupted continuous wave and tele- 
phone signals. A local oscillation generator is embodied 
in the receiver for the purpose of continuous-wave re- 
ception. Three types of direction-finding reception are 
provided for, namely, the “ circle ” or all-round diagram, 
the double directional or “ figure-of-eight ’” diagram, 
and the uni-directional or “ heart shape” diagram. A 
valve-coupled phasing unit incorporated in the receiver 
enables the uni-directional diagram to be made any 
desired shape, thus adding considerably to the selective 
properties of the receiver. The receiver is used with 
two triangular fixed loop aerials and a single wire open 
aerial, and radiogoniometers or directional selectors 
have been designed so that more than one receiver can 
operate upon a common aerial system, thereby saving 
considerable expense when multi-way reception is 
required. The degree of accuracy obtainable with 
either the single or multi-way equipment is exceedingly 
high. For single-way reception, the receiver is provided 
with a single direction-finding unit, and for multi-way 
working the receiver is provided with a double 
direction-finding unit and a small artificial aerial unit. 
The search coil of the radiogoniometer is tuned by a 
condenser, and can be coupled direct or via a tuned 
intermediate circuit to the special four-stage high- 
frequency amplifier. 

The aerial consists of two three-turn triangular 
loops arranged at right angles with respect to one 
another, as shown in Fig. 1. Three turns on each 
loop have been employed owing to the comparative 
smallness of the control tower which restricted the 
dimensions of the loops. The aerial system is supported 
by a 38-ft. lattice steel tower erected on the top of the 
control tower. Each loop runs downwards from insula- 
tors on the cap plate to a further set of insulators 
mounted at the end of a 25-ft. L[-section steel out- 
rigger, thence to the base of the lattice steel tower ; 
the other side of the loop is completed in a similar 
manner. Thus, four steel outriggers are employed, 
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two for each triangular loop. The dimensions of each 
loop are, base 50-ft, sides 40-ft. The vertical aerial 
consists of a single wire 100-ft. long, running from the 
lattice steel tower to a wooden mast on the hangar. 
This aerial is placed exactly on a line bisecting the 
angle between two loops, in order to ensure that the 
electrical balance of the loop system is not upset. 
The high-frequency tuning circuits consist of a direc- 
tional selector—which may be either of the single or 
double type according to whether single or multi-way 
working is required—a tuned search coil circuit. and a 
tuned intermediate circuit. By means of a “ tune- 
stand-bi” switch the search coil circuit can be coupled 
direct or via the intermediate circuit to the high-fre- 
quency amplifier. By means of a coupling valve 
mounted on the receiver, the circular polar diagram 
obtainable with the vertical aerial can be superimposed 
with the correct phasing on the figure-of-eight polar 
diagram to provide for cardioid reception, a three-way 
selector switch enabling any of these polar diagrams to 
be selected at will. 

The high-frequency amplifier consists of four valve- 
coupled tuning circuits of low damping, and a rectifier. 
Each grid circuit is tuned by means of a condenser 
linked to a common control handle and can be set to 
the required wavelength, the common control handle 
allowing simultaneous search to be made between the 
limits of about 10 per cent. on either side of the station 
desired. The local oscillation generator consists of a 
single oscillator valve with a tuning circuit comprising a 
fixed inductance and a tuning condenser. The con- 
denser is provided with quick search facilities, as 
mentioned above. An adjustable coupling coil allows 
the output of the local oscillation generator to be 
connected into circuit for the reception of continuous- 
wave signals. The low-frequency magnifier comprises 
two distortionless transformer-coupled low-frequency 
magnifying valves. A  plug-and-socket connection 
enables either or both the low-frequency magnifier 
stages to be included in the circuit, as desired. The 
control of the receiver is centralised in the control 
panel, on which is mounted a filament-current regula- 
ting resistance, fuses, switches, and an instrument for 
measuring the filament and anode voltages and the 
total feed current to the valves. 

In conclusion, it may be of interest to mention that 
the Manchester direction-finding station is the fourth 
to be erected by the Air Ministry in Great Britain for 
the use of commercial aeronautical services. 


GRID-CONTROLLED GASEOUS 
DISCHARGES. 


By G. WINDRED. 


Tue grid-controlled rectifier may undoubtedly be 
regarded as one of the most important electrical engin- 
eering developments during recent years. On account 
of the rapid progress of electrical theory and practice 
there is at the present time an increasing rarity of 
striking or revolutionary discoveries. The possibilities 
of the grid-controlled rectifier in its many forms are, 
however, of far-reaching importance, and warrant 
close attention from all those concerned with electrical 
engineering development. Considerable attention to 
the new principles has been given on the Continent, 
where the greater part of recent development has 
taken place. Although the subject has been taken 
up by a few manufacturing companies in this country, 
the amount of consideration it has received in this 
quarter is entirely disproportionate to its practical 
importance. It is therefore to be hoped that more 
extensive development work will soon be undertaken, 
with a view to attaining a position more competitive 
with foreign progress. 

The present time seems opportune for a brief outline 
of the development and principles applying to the grid- 
control of gaseous discharges—a subject which in- 
cidentally forms an outstanding example of the value of 
electron technique in modern electrical engineering 
practice. Perhaps the best way of approaching the 
subject is firstly to consider the gas-filled three-electrode 
discharge tube, also known as the gas-filled relay or 
thyratron, which may be regarded as the forerunner 
of the grid-controlled mercury-are rectifier. The 
literature of these devices, appearing mainly in America 
and Germany, is very extensive, but as yet there is no 
connected account or treatise of any kind. The present 
article is intended to form a starting-point for practical 
or theoretical research by outlining previous work and 
existing literature. 

It was shown by Irving Langmuir in 1914 (U.S. Pat. 
1,289,823) that control of a power arc could be obtained 
by means of a suitably disposed grid in a gas-filled 
enclosure which also contained an emitting cathode 
and an anode on the same general lines as an ordinary 
three-electrode thermionic valve. The gas filling was 
provided by the inclusion in the evacuated bulb of a 
smal] amount of mercury, the vapour of which imparted 
to the operation of the arrangement certain character- 
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istics differing entirely from those of the ordinary 
valve. It was found possible to control by means of 
grid potential the time of starting of the anode current 
and the average value of this current in each cycle when 
using A.C. anode voltage. The name Thyratron was 
given to this device (Greek @dpa, a door) as repre- 
sentative of its characteristic. The same arrangement 
is known in this country as the gas-filled relay. The 
rectifying properties of the device also led to its being 
known in Germany as der Quecksilberdampf-Gleich- 
richter mit Glihkathode (Hot-cathode mercury-vapour 
rectifier). It has undergone considerable development 
in this country, in America and on the Continent. 

The presence of mercury vapour results in ionisa- 
tion by collision when the thyratron operates, owing 
to electron bombardment of the mercury vapour, which 
produces positive ions. The presence of these ions 
neutralises the negative electronic space-charge, and 
results in a much lower operating voltage for the 
thyratron than for the corresponding thermionic 
vacuum tube, in which the space-charge necessitates 
a high operating voltage. A further important effect 
is introduced by the positive ions. As soon as these 
are formed they produced a “sheath” around the 
grid, and thus neutralise its potential,* since this 
sheath may be regarded as equivalent to a layer of 
insulation. The potential of its outer surface is always 
the same as that of the discharge, irrespective of the 
value of the negative potential of the inner surface, 
corresponding to the negative grid potential. Owing to 
this neutralisation, the grid is effective only as a means 
of starting the anode current. When this current flows, 
the neutralisation sets in, and the grid has no further 
effect on the control, limitation or extinction of the 
discharge. It is in this respect that the thyratron 
differs completely from the ordinary valve, in which 
continuous control of the anode current is possible. 
The thyratron anode current can be extinguished only 
by removing the anode potential. If the device is 
used on alternating current, this removal of anode 
potential will occur automatically twice during each 
cycle, and at the corresponding point of the alternating- 
current wave the grid will be able to regain control of 
the anode current flow. It is this property of the 
thyratron when used on alternating current which 
imparts to it a very useful sphere of application. 


Within a very short time from the first appearance | 


of the thyratron it formed the subject of numerous 
investigations. Among the most important of the 
early researches are those due to G. W. Pierce (U.S. 
Patents 1,087,180, 1,112,549, 1,112,655, and 1,450,749), 
who found numerous applications of the thyratron to 
radio work, and F. W. Meyer (U.S. Patents 1,364,129, 
1,369,457, 1,408,118, 1,649,036, and 1,669,527), who 
applied the principle to high-tension direct-current 
transmission, frequency changing, rectification and 
amplification of signal currents, and conversion from 
direct current to alternating current. A study of the 
thyratron was commenced in 1922 by P. Toulon,t who 
improved upon Langmuir’s method of control by 
varying the phase of the grid voltage with respect to 
that of the anode voltage. In this way it is possible 
to time the starting of the arc to any point of the 
alternating current cycle, and thus to vary the average 
value of the anode current between zero and maximum. 
The condition for zero anode current is when the 
phases are displaced 180 deg. The foundations. of 
modern knowledge of gas discharge phenomena and 
the theory of these effects are based on the researches 
commenced by Langmuir in 1923.$ The theory has 
also been extended by Hull and Winter,§ D. C. Prince 
and others. A very able account of early development, 
together with examples of the practical use of the 
thyratron, has been given by A. W. Hull.{] 

The next step in development was the use of a 
mercury-pool cathode,** which, in effect, transformed 
the thyratron into a _ grid-controlled mercury-arc 
rectifier. It is in this form that the principle has 
found extensive applications in heavy-current practice 
and a rapidly-increasing sphere of use. Among the 
chief applications of the grid-controlled rectifier are the 
following :— 

(a) Rectification from alternating current to direct 
current, with output regulation by gradual control 
instead of in steps, as heretofore. (6) Inversion from 
direct current to alternating current by means of 
distributor commutators, which impress periodic volt- 
age on control grids, thus producing impulses of anode 
current in the primary of a transformer of which the 


* Liibcke, Zeits. F’. techn. Phys., vol. 8, 1927, page 455. 

t+ U.S. Patent 1,654,949; see also papers written in 
collaboration with L. Dunoyer in Comptes Rendus, 1924, 
page 179; Journ. de Phys., vol. 5, 1924, pages 257, 289. 

{ Science, vol. 58, 1923, page 290; G.E. Review, 
vol. 26, 1923, page 731, vol. 27, 1924, pages 449, 538, 
616, 762, 810; Phys Rev., vol. 22, 1923, page 148. 

§ Phys. Rev., vol. 21, 1923, page 211. 

|| GB. Rev., vol. 31, 1928, page 347. 
§ G.E. Rev., vol. 32, 1929, pages 213, 390. 


** K. T. Compton, Trans. A.J.E.E., vol. 
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secondary delivers alternating current. (c) Trans- 
formation of direct-current voltages, e.g., by combina- 
tion of (b) with (a). (d) Frequency conversion. (e) High- 
tension direct-current transmission. Coupling of 
alternating-current networks by direct-current line. 
(f) Conversion of alternating current supplies to supplies 
of a different number of phases and frequency. 
(g) Operation and speed regulation of single-phase or 
multi-phase commutatorless motors. (h) Switching of 
alternating-current networks, in place of high-speed 
circuit breakers. 

The bulk of experimental and development work on 
the foregoing has taken place on the Continent and in 
the United States. The comparative neglect of the 
subject in this country may perhaps be attributed to 
lack of experience with the mercury-arc rectifier, which 
for many years past has been a profitable item of 
manufacture with Continental firms, but has received 
very little attention in this country. There is every 
necessity for revision of this state of affairs, especially 
at the present time, since all available evidence points 
to a future of great importance for the grid-controlled 
mercury-arc rectifier, which, in the majority of applica- 
tions, forms a more efficient alternative than previous 
methods. These possibilities are particularly evident 
in the case of motor control, and therefore also apply 
to the important question of electric traction. By 
means of large thyratrons or grid-controlled rectifiers 
it is possible to control the starting, speed regulation, 
deceleration and braking of motors without using 
contactors or resistances. Starting and speed regula- 
tion of a direct-current motor, for example, are obtained 
by the variable-voltage property of the device, making 
use of the phase control method. During deceleration 
the device operates as an inverter, as (b) in the fore- 
going list, converting the counter e.m.f. of the motor 
into alternating-current power, which is returned to the 
supply line. 

The possibilities of high-tension direct-current 
transmission (e) require no elaboration, and it even 
appears that the whole practice of electric power 
transmission may undergo complete revision in view 
of the savings which would result from this develop- 
ment. For a given line insulation, the maximum 
working voltage for direct current is 1-4 times that for 
alternating current, so that considerably more power 
can be transmitted over a direct-current line than over 
an alternating-current line of corresponding insulation. 
There is the added consideration that a direct-current 
system usually requires less conductors than alternating 
current, and is not subject to losses on account of 
out-of-phase and eddy currents and dielectric hysteresis 
as in an alternating-current line. The production of 
high-tension direct-current voltages is rendered simple 
by the mercury-are rectifier, while the invention allows 
of any alternating-current load being supplied from 
direct-current mains. This combination therefore 
allows of high-tension direct-current transmission with 
all its advantages, and may reasonably be expected to 
produce extensive revisions of transmission-line prac- 
tice, especially over long distances, in the not far- 
distant future. 

Equally important possibilities are presented in 
railway traction, in which the use of the new methods 
will eliminate the usual bulky contactor control gear, 
regulating transformers and resistors, which prove a 
severe handicap in the design of electric rolling stock. 
In the new system, it is possible, for example, to supply 
alternating current at normal frequency to the collec- 
tors, and provide the rolling stock with direct-current 
motors and grid-controlled rectifiers or commutatorless 
motors working in conjunction with suitable converters. 
The importance of eliminating the necessity for a 
special low-frequency supply, coupled with the possi- 
bility of using public supplies for traction work, will 
recommend the new system very strongly to traction 
engineers. Experiments with the new arrangements on 
trial sections of the track have already been undertaken 
in Germany.* 

There are only a very few accounts in the English 
language of the grid-controlled mercury-are rectifier. 
We may, however, refer to an article in ENGINEERING, 
vol. cxxxii, pages 727, 773 (1931) and to a recent article 
by 8. K. Lewer and C. R. Dunham, which gives dia- 
grams of most possible arrangements, principally of 
the thyratron, but gives no theoretical detail. For 
this it is necessary to refer to the papers of H. Laub,; 
R. Tréger,§ A. Rachel and K. Rissmiiller,|) M. Stéhr,* 
and R. Feinberg.** 

The general features of the thyratron have been 
described by L. J. Davies,tf and J. C. Warner.}+ 

* A.E.G. Progress, 1932, No. 4, page 61. 

+ G.E.C. Journal, vol. 3, 1932, Part I, 
Part II, page 119. 

t Elek. u. Masch., Hefte 22 and 23, 1932. 
Elek. Bahnen, Mirz, 1932. 

|| Elek-wirtschaft, Okt., 1932. 
" Arch. f. Elek., 26, 1932, H3. 
** Arch. f. Elek, ibid. 
tt Electrician, vol. 106, 1931, page 936. 
tt Proc. Inst. Radio Eng., vol. 19, 1931, page 1561. 


+ 


67; 


page 


~~ 








230 


ENGINEERING. 


[SEPT. I, 1933. 


AUTOMATIC TIPPING SKIP. 


CONSTRUCTED 
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TIPPING 


AUTOMATIC SKIP. | 

Tue interesting automatic tipping skip illustrated 
in the accompanying Figs. 1 to 3, owes its origin to the 
increasing recognition of the loss incurred in collieries 
from breakage of coal when the ordinary over-turn 
form of skip is used for its transport. Its success has 
been marked in effecting a smooth automatic 
discharge without shock or dust, that the original 
design has been adapted to make it suitable not only 
for this purpose, but for loading coal, ore, &c., into 
railway wagons or ships or on to stockheaps, and for 
depositing concrete in situ. For this last operation 
it would seem to be particularly useful as the concrete 
can be laid on existing layers without shock to them 
and without the splashing which often occurs when 
chutes, or grabs are employed. The skip is manu- 
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factured by Messrs. R. White and Sons, Railway 
Engineering Works, Widnes, and is known as the 
White patent skip or hoppit. The characteristic 


feature of the skip is that discharge does not take 
place from the bottom, which is in the form of an 
inverted Vee, but from vertical doors at the sides, and 
moreover, does not commence until the skip is actually 
resting on the ground or heap of material previously 
deposited. The material does not, therefore, fall out 
from a height, but slides down the inclined surfaces of 
the bottom on the precise spot at which it is required. 
The construction is clearly shown in the drawing 
reproduced in Fig. 1. The side doors are hinged near 
the top of the skip, and at their lower edges are coupled 
by bars at each side to a cam-shaped lever to the axis 
of which a handle is attached so that it can be moved 
by hand. The curved edge of the lever is formed with 
a notch with which a lever connected to a horizontal 
plate capable of vertical movement engages when the 
doors are closed. In this condition, i.e., the trans- 
porting condition, the lever handle is horizontal and 
held by a catch. The doors are thus positively locked, 
and are thus shown in Fig. 1. On the arrival of the 
skip at the site of discharge, either by crane, cableway, 
or transporter, it is lowered on to the ground or the 
heap of material, as shown in Fig. 2. The footplate 
touches the ground first and the weight of the loaded 
skip forces it back. Its resultant upward movement 
releases the lever holding the cam-lever in position and 
also the handle, and the doors swing open to the 
position shown in the figure. The circular countour of 
the cam holds the footplate in the retracted position, 
and there is thus no danger of the doors closing again 
should the skip be lifted before it is completely empty. 
The doors are closed and the footplate re-set by means 
of the handle which is brought back to the horizontal 
position by the attendant, either at the point of dis- 
charge or that of loading, as preferred. Only one 
attendant is required. The skip can readily be used 
for discharge from a height in cases where the nature of 
the material permits this to be done, and when it may 
be required. This method is shown in operation in 
Fig. 3. The doors are opened by pulling a rope attached 
to the footplate lever as indicated, the result of which 
is equivalent to the pushing back of the footplate. The 
skip is, at present, made in three sizes, of $-cub. yard, 
j-cub. yard, and 1 cub. yard capacity, respectively. 


BY 


MESSRS. R. WHITE AND SONS, 











Fia. 2. AvuTromatic DIscHARGE. 


THE TRADE OF NEWFOUNDLAND. 


NEWFOUNDLAND, though situated at the mouth of 
the Gulf of St. Lawrence, on the east coast of Canada, is 
neither geographically nor politically a part of that 
Dominion. Actually it is the oldest part of the overseas 
territory of the Empire, and has the status of a self- 
governing Dominion. Its commercial welfare is almost 


entirely dependent upon outside markets and, in con- | 


sequence, it must wait for general improvement and 
stabilisation in other lands before any great change for 
the better may be anticipated there. In the financial 
year ending June 30, 1932,* the exports amounted to 
26,689,000 dols., of which 7,900,000 dols. worth were 


taken by the United Kingdom and 10,100,000 dols. | 


by the United States of America. Within the same 


period, goods to the value of 18,136,000 dols. were | 


imported, of which the United Kingdom supplied but 
3,183,000 dols. worth. The principal sources were 
Canada, 8,351,000 dols. and the United States, 5,715,000 
dols. Imports amounted to 14,000,000 dols. less than 
in 1930, when the returns were nearly up to the average 
based upon ten years’ figures. It may be said, however, 
of recent experiences that the customs revenue gives 
evidence of a small, yet persistent and steady, increase 
in trade. 


The principal export is newsprint, but the fisheries, | 


which earlier held the premier position, still afford 
the principal source of employment for the islanders. 
Prior to the year 1932, the operations of the two great 
paper mills at Grand Falls and Corner Brook were on a 
full capacity basis, but during last year wage rates were 
lowered and the output was cut down to 70 per cent. of 
what was possible. The actual production figure for 
the Dominion for that year was 271,800 tons. The 
industry is controlled by the Anglo-Newfoundland 


Development Company, Limited, which mainly ships | 


its produce to the United Kingdom, and the Inter- 
national Power and Paper Company of Newfoundland, 
Limited, which finds its main outlet in the United 
States. “ 
The first mentioned company has developed its 
own hydro-electric power plants, the total capacity 
of that at Grand Falls being 23,500 h.p., while that at 
Bishops Falls, 11 miles away, is of 13,500 h.p. A new 
high-pressure steam plant was installed during 1931, 


* Economic Conditions in Newfoundland to April, 1933. 
London: H.M. Stationery Office. Price 2s. net. 
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containing two 5,000-kW turbo-generators. The 
company has a shipping port at Botwood, 22 miles 


| 


from Grand Falls, where there are three large wharves, 
enabling cargo vessels of any size to load paper or ore, 
or unload coal or other imports. Fish exports were 
much reduced owing to the decreased purchasing 
| powers of the overseas consumers, who are usually 
| of the poorer classes. The depreciation of sterling also 
affected the market, and the unsatisfactory nature of 
the curing weather, from July 1932 onwards, reduced 
the quality of the fish; a larger proportion than 
usual of the fish was also undersized. 

Drastic cuts in public expenditure were made to 
meet the existing conditions, which, in turn, reduced 
the purchasing powers of a large proportion of the 
| population. It is thought, however, that the point 
has been reached when definite signs are shown of a 
return to better times. A Land Development Associa- 
| tion has been formed to extend the agricultural produc- 
tion of the island and make the industry a basic one. 
Though it is yet too early to forecast what this may 
lead to, it has certainly been the means of providing 
occupations for a large number of the unemployed. 
A contract, in the form of barter, was this year con- 
cluded between the Newfoundland railways and 
certain Welsh collieries, involving the exchange of 
90,000 tons of pit props for 48,000 tons of coal. 

In spite of the fact that the United Kingdom has 
been off the gold standard since September, 1931, and 
| Newfoundland importers were thus enabled to purchase 
goods from the United Kingdom at a discount, vary- 
ing between 15 per cent. and 25 per cent., in terms of 
| their own money, not much progress was made by 
|Great Britain in further penetrating the market. 
| There was actually a heavy falling away in the value 
| of the British imports, but their share in the participa- 
tion increased 1 per cent. Two-fifths of the coal 
| supplies imported by the Dominion were obtained from 
the United Kingdom, half came from Canada, and the 
rest from the United States. Canada has formerly 
|had the greatest share in the market for iron and 
| steel, but recently the largest amount of the total 
| business has been done by the United Kingdom, 
| though the limitation of building construction and 
| economies in the railways have resulted in a reduced 
|demand. Electrical goods, to the extent of four-fifths 
| of the total requirements, and most of the machinery 
needed, are obtained from the United States. 
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THE UNIVERSITY BRIDGE, SEATTLE. 


In our issue of June 9 last (page 636), we described 
the steel mesh decking produced by Messrs. The Irving 
Iron Works Company, of Long Island City, N.Y., U.S.A., 
and showed illustrations of it in use on the University 
Bridge, Seattle. Subsequent to thetime of writing our 
article, further information regarding this bridge has 
come to hand, which, we believe, will add considerable 
interest to that already published. The accompany- 
ing illustrations, Figs. 1 to 4, show the bridge as it 
is now, with the additional traffic lanes cantilevered 
out on either side of the main girders. It will be 
remembered that such cantilevering was only rendered 
possible by the great reduction in weight resulting 
from the adoption of the mesh decking. 

The Assistant Bridge Engineer of the City, Mr. J. A. 
Dunford, was responsible for adopting this novel solution 
to an acute traffic problem. Fig. 3 is an aerial view 
of the bridge after conversion, connecting two parts 
of the city. Fig. 1 shows one of the new cantilevered 
portions, accommodating a single lane of wheel traffic 
and side walk for pedestrians. Fig. 4 shows the leaf 
lifted, and at once gives a very good idea of the great 
saving of weight this method of decking implies, as 
well as the great reduction in wind resistance, a matter 
of very considerable moment in rolling-lift bridges. 

We are informed that over three million motor 
vehicles had passed over the bridge up till the beginning 
of July last, and there has been no adverse criticism 
in this connection from users. The angle of view from 
the driver’s seat is such that there is no impression of 
open meshing ahead of the vehicle, and the novelty 
is therefore not disconcerting. The bridge has now 
been in service in all types of weather, and has given 
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satisfaction under all conditions. 
Tyres obtain a good hold and side 
skidding is said to be impossible. 
Ice and snow do not accumulate. 
As regards maintenance, all 
appearances go to show that 
this will be extremely small, 
and will consist of painting only. 
There are no wood blocks to 
heave or wear out, no asphalte 
or concrete to crack, and no dirt. 
If actual damage results from an accident, the replace- 
ment of the damaged meshing can be quickly effected. 

The original roadway had a width of 40 feet, and 
provided for a double track tramcar service and vehi- 
cular traffic. It is adouble leaf rolling-lift bridge, and 
traffic over it increased from 8,000 vehicles per day 
in 1919 to 38,000 in 1931. The approaches were 


widened to give a width of 58 feet between kerbs, and | 
the bridge reconstructed to correspond in the manner 


already described. The original arms, with steel floor 
beams, stringers and flooring, weighed about 156 tons 
each, and required 312 tons each in the form of counter- 
balance. The total dead weight of each leaf was 
therefore 468 tons. An extension of the roadway on 
lines similar to those of the original design would have 
added 210 tons to each bascule leaf, so that the total 
was far in excess of that allowable. The adoption of 
the Irving decking, together with welding, brought the 
total well within the allowable limits. Reports of the 
city officials are very favourable. It is interesting to 
note that in 1931 there were 283 vehicular accidents on 
the bridge, six being fatal. In the first two months of 
1933 no accidents occurred. This, it is logical to 
assume, is partly due to the increased accommodation, 
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but it also suggests that the new surface is satisfactory. 
Fig. 2 shows the operation of riveting up !the sections 
of meshing, long-handled rivet-clenching tools being 
|employed, closing the rivets cold. With these appli- 
ances it is obviously easy to replace a section of decking 
should damage arise by accident. 


MARKING OF IMPORTED REINFORCEMENT 
MATERIALS.—The Order-in-Council, made recently under 
Section 2 of the Merchandise Marks Act, 1926, requiring 
imported reinforcement materials to bear an indication 
of origin, came into force on August 25. The materials 
affected comprise built-up meshwork or lattice made 
| from iron or steel wire, and helicals, spirals, stirrups and 
| hoops of iron or steel. 


THE 


| Oprentnes For British Propucts Aproap.—Confi 
| dential reports on the markets for domestic hollow-ware 
|in the French Zone of Morocco and for structural steel 

in Iraq have recently been issued by the Department of 
| Overseas Trade, 35, Old Queen-street, London, 8.W.1 
| United Kingdom firms may obtain copies of these 

reports on application to the Department, quoting 

reference No. G.Y. 12,811 in the case of Morocco and 
| G.Y, 12,813 in that of Iraq. 
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THE SCANDINAVIAN SECTIONAL 
MEETING OF THE WORLD POWER 
CONFERENCE. 


(Continued from page 208.) 


We may deal now with the papers taken in Sub- 
Section Ic, dealing with solid and liquid fuel. 

The systematic investigation of British coals, con- 
stituting one of the major programmes of the Fuel 
Research Board of the Department of Scientific and 
Industrial Research, was described in a paper, “ The 
British Fuel Research Coal Survey,” by Messrs. 
Mitton and Sinnatt. It was pointed out that this 
survey is in active operation in areas covering 96 per 
cent. of the coal mined. In addition to determining 
the constituents of the coal, the comprehensive nature 
of the survey assists in the correlation of the seams 
now being worked in different areas. An important 
fact revealed is that a seam may alter very considerably, 
especially as to its inherent moisture content and 
coking properties, in quite a short distance. Coal 
Survey Laboratories are located in nine towns situated 
on or near the important coalfields. The organisation 
is empowered by Act of Parliament to enter any 
colliery and obtain samples of coal seams being worked 
or opened up. 

It is considered essential to obtain a pillar of coal 
cut from the face of the seam, including the roof and 
floor, these pillar sections being obtained by the officers- 
in-charge of the survey stations or their deputies 
not by the collieries concerned. The section is packed 
in a suitable box for transport to the laboratory, the 
time elapsing before the determination of certain 
critical values being reduced to a minimum to eliminate 
the effects of changes due to oxidation. One seam 
which is being examined at present is 24} ft. thick. 
The striking variations which can be present were 
shown by particulars of the ash in a piece of coal 
measuring 10 cm. which was found to contain some 
12 bands. The ash in each layer was determined, 
analysed chemically, and its fusion point determined, 
the latter ranging from 1,440 deg. C. to 1,520 deg. C. 
in an oxidising atmosphere, and from 1,255 deg. C. to 
1,450 deg. C. in a reducing atmosphere. Other tables 
showed the variations in proportions of bright and 
dull coal, and in the chemical analysis, in the important 
Parkgate seam. While these are considerable, it was 
pointed out that “ Great Britain is blessed with seams 
of the greatest purity.” Only in a few cases has the 
ash in pillar sections exceeded 6 per cent.; more fre- 
quently it lies between 3 per cent. and 5 per cent. 

In addition to investigating the coals as mined and 
plotting the results on maps, the Fuel Research Coal 
Survey examine them as actually marketed, after 
removal of impurities by hand picking and washing. 
A report has been published dealing with nearly 
240 grades of coal produced by some 40 different 
collieries in the South Yorkshire coalfield, the ash 
content of the samples being consistently low and the 
calorific value consistently high. In numerous in- 
stances the laboratory examination of coals by the 
Survey has been supplemented by examination by 
carbonisation on a commercial scale, and by other tests 
carried out at the Fuel Research Station. — 

In Sweden, while the power supply is predominantly 
and increasingly based on native water power, heating 
is mainly provided by fuel. Mr. A. Harlin in a paper 
entitled “ Fuel Supply of Swedish Industry” gave 
statistics of the volume of production and fuel consump- 
tion for various groups of industries from 1913 to 1930. 
Comparing particularly the two four-year periods 
1913-16 and 1927-30, while the volume of production 
has increased 37 per cent. for the latter the total fuel 
consumption has actually decreased by about 3 per 
cent. This decrease has been mostly at the expense 
of native fuels, mainly waste wood, the consumption of 
carbon (coal, &c.) and liquid fuels, chiefly imported, 
having increased 11} per cent. ; 

The development in the use of native wood fuel 
in Austria was described by Dipl.-Ing. Schuster in a 
paper entitled (“ Holz als Treibmittel von Explosions- 
motoren und die Auswirkung auf die désterreichische 
Volkswirtschaft”). Like other European countries 
Austria has to import petrol, and, like them, has sought 
substitutes for this fuel. Strenuous efforts have been 
made to use wood, owing to the possession of extensive 
forests and the fact that the timber cannot be disposed 
of in the neighbouring countries. The Kromag Com- 
pany build a suction gas producer, suitable for use on 
motor lorries, &c., which operates on wood alone, 
except at starting up, when a layer of charcoal is first 
charged, followed by pieces of wood about 8 cm. cube, 
or smaller. A fan is used to start the producer, com- 
bustible gas being produced in about 5 minutes, after 
which the engine can be started up with the same ease 
as a petrol engine. The producer is of the down- 
draught type, the tar being converted into permanent 





CO, 14 per cent. H,, 3 per cent. CH,, 0-5 per cent. O, 
and 52-3 per cent. N,. The gas is passed through a 
scrubber in which dust and water are removed, and 
mixed with the air for combustion immediately before 
entering the engine. The calorific value of the mixture 
is about 80 per cent. of that of the corresponding mixture 
of petrol and air, necessitating a corresponding increase 
in engine size for a given output unless supercharging 
is adopted. Comparative figures given showed the 
consumption of wood to be 2} kg. in place of 1 litre of 
petrol, the costs being 3-6 pfennig and 36 pfennig, 
respectively. The possibilities of the use of the wood 
gas producer in saw mills, agriculture, water transport, 
&c., were indicated and the economic importance of 
replacing imported petrol was emphasised. 

The use of “ bottled gas” in America was given 
prominence in the reports submitted at the World 
Power Conference in 1930 at Berlin. In a report 
“Gazol, Liquid Natural Gas,” M. Wielezynski gave 
particulars of the method evolved in Poland for 
removing from natural oil the fractions with a low 
boiling point, which evaporate during transport and 
storage. This is effected by partial distillation, the 
fractions being compressed and cooled. A liquefied 
gas is obtained consisting of propane with a small 
proportion of butane. Particulars were given of the 
consumption of gazol in burners (the ratio of gas to air 
being approximately 1:30), in internal-combustion 
engines and in the gas industry, both for enriching gas 
of low calorific value and for the production of a gas 
consisting of a mixture of Gazol and air. Other uses 
indicated for Gazol were the production of hydrogen, 
research having resulted in the construction of appara- 
tus giving a gas of the following analysis: H,, 87-6 per 


cent; CH, 6 per cent.; CO, 6-1 per cent.; CO,, 
0-3 per cent. ; and also as a freezing medium. 
In a paper entitled “‘ Use of Briquettes,” Dr. 8. 


Matsunawa discussed the motive power employed on 
the Japanese State Railways, and described the success 
attained in the briquetting of the coals available. These 
coals are rather high in ash, with a low heating value 
and are liable to produce smoke. Electrification has 
already proceeded to the extent that it accounts for 
32 per cent. of the total railway power, but progress is 
delayed due to the capital cost involved. The use of 
briquettes in place of raw coal has greatly improved 
conditions in tunnels and on express trains and modified 
the urgency for further electrification, although the 
latter is still proceeding. Comparative tests are 
reported which show the superior efficiency of the 
briquettes over each of the raw coals used. 

The developments in fuel technology in Russia were 
the subject of three reports :—‘‘ Die Verfeurung von 
“* Kohlenstanbverfahren 


Frisertorf in Suspension,” 
fiir Anthrazitstyb,” and “ Die Feurungstechnik in 
U.S.S.R.” These were all from branches of the 


Warmetechnisches Institut, U.S.S.R., the last one by 
Karnizki. The importance of the utilisation of peat is 
shown by the statement that 40 per cent. of the total 
world’s supply of peat is within the boundaries of the 
Soviet Republics, in some districts amounting to 65 
per cent. of the available fuel. In order to deal with 
this in the most economical manner possible it is 
necessary to reduce to a minimum the time and cost 
of drying. By shredding the peat the drying time can 
be reduced to two to three days, while the process 
of winning and preparing the peat can be completely 
mechanised. The boiler laboratory has developed a 
method of blowing the shredded peat with the air for 
combustion through suitable burners into a combustion 
chamber. Descriptions were given of boilers using this 
system, an efficiency of 86 per cent. being recorded. 
With well dried peat it is stated to be possible to use 
turbulent burners, which, combined with slag tapping, 
is expected considerably to increase the boiler capacity 
and raise the efficiency. 

In the winning and preparation of high-grade 
anthracite in the Donetz basin, a waste product, 
known as Anthrazitstyb, is produced, high in ash 
content, which is characterised by great hardness of 
the grains and negligible volatile content. The 
hardness has caused great difficulty in pulverising, the 
most suitable plant of the many types in use having 
been found to be low-speed tube ball mills. Results 
were given of boiler tests, experience showing that the | 
fineness of the powdered anthracite and the temperature 
of the preheated air are of the greatest importance. 
The latter should be as high as possible, i.e., 400 deg. to 
500 deg. C. The furnace must be entirely water- 
cooled. M. Karnizki in his report gave statistics of 
the production of the different fuels in the Soviet 
Republics with analyses and heating values. He also | 
discussed the various methods of firing—chain-grate 
and underfeed stokers, pulverised fuel, &c., in relation 
to these fuels and indicated the lines along which 
further progress is possible. 

Mr. H. Lundburg, as general reporter of Section ITI, 
dealing with Special energy Problems of the Steam- | 














gas in the reduction zone, the gas produced consisting | Heat Consuming Countries, observed in his contribu. | 
of 11 per cent. CO, 0-2 per cent. C,H», 19 per cent. | tion that, formerly, Swedish paper mills were usually 


| therefore 


situated near waterfalls, which supplied the necessary 
power. The wood-grinding mills were directly coupled 
to water turbines, while the paper mills were driven 
by back-pressure engines, reserve during low-water 
periods being commonly supplied by condensing 
engines. As the wood-pulp industry extended, it 
became necessary to erect the mills in Norrland, 
near estuaries, where water power was not then 
available, and at a time when electric power 
transmission was undeveloped. The factories were 
usually equipped with back-pressure engines that 
utilised steam for drying machines, and a condensing 
engine that supplied any additional power demand. 
About 1910, many Swedish mills were reorganised 
or reconstructed, when electric power transmission 
was substituted for water turbines and steam engines, 
thus resulting in a concentration of power generat- 
ing stations in certain places. As large water power 
resources were developed during the war period, 
when the cost of fuel became very high, back- 
pressure engines ceased to be used in consequence of 
this development. 

The author remarked that our knowledge concerning 
feed-water treatment was incomplete with regard to 
reactions that took place in the water when subjected 
to boiler pressure. When feed-water was evaporated 
before it entered the boiler, it was necessary to preheat 
the water to a considerable degree, thereby affecting 
steam con:umption in low-pressure plants, and, conse- 
quently, the power obtainable from back-pressure 
steam. Opinion in Sweden and Finland was against 
the use of boilers working between 30 atmospheres 
(430 lb. per square inch) and 80 atmospheres (1,100 Ib. 
per square inch), since the back-pressure power gained 
from increase of boiler pressure did not justify the 
extra cost attached to high-pressure boilers. Although 
back-pressure power could be increased either by 
raising the boiler pressure or lowering the back 
pressure, the latter method was the simplest and best 
one to follow. 

In his contribution on ‘“ The Influence of Recent 
Development of Steam and Pulp Technics upon the 
Steam and Power Problem of the Pulp Industry ” 
Mr. L. Malm said that, while it had hitherto been 
customary to view steam and power problems from the 
standpoints of total, or partial, power supply, recent 
technical developments entitled one to consider the 
possibility of producing more back-pressure power than 
was required in a mill and to sell this excess power as 
a by-product of a factory. This would necessitate 
using high-pressure boilers and constructing large 
factories, in which the pressure of heating steam should 
be reduced as much as possible. In small mills that 
had annual productions of less than 20,000 tons, the 
boiler pressure should not be less than 70-80 atmos- 
pheres (1,000-1,140 Ib. per square inch), but for larger 
factories with annual outputs of 20,000 tons to 100,000 
tons, the pressure should be 80-110 atmospheres 
(1,140-1,570 lb. per square inch). 

As an indication of the variation in cost of power 
produced in mills of different sizes, it was noted that, in 
the case of a factory with an annual production of 
20,000 tons, the cost per kWh was 1-34 ére when 
sufficient reserve plant was carried, and 1-04 ére when 
no stand-by machinery was installed; in the case of 
a mill with an annual production of 100,000 tons, the 
corresponding costs were 0-64 dre and 0-56 Gre, 
respectively. It was assumed that when no reserve 
plant was available the mill was suitably connected to 
public power mains, in case power was required from 
outside when a breakdown occurred. If it was proposed 
to generate excess back-pressure power as a by-product 
of a mill with a boiler pressure of 110 atmospheres 
(1,570 lb. per square inch), and annual working period 
of 7,200 hours, then the cost per kWh in the case of a 
mill with a yearly production of 20,000 tons would be 
1-08 dre for a factory with sufficient reserve plant, 
and 1-40 ére with no reserve machinery installed ; 
the corresponding costs for a mill that produced 
100,000 ton. annually would be 0-63 ére and 0-55 ére, 
respectively. “he possible total annual power pro- 
duction from all Swedish mills with outputs greater 
than 20,000 tons was 850,000,000 kWh, and as the 
industry consumed 470,000,000 kWh annually, it was 
possible for the pulp industry to sell 
380,000,000 kWh annually as a by-product. This 
excess energy could be advantageously utilised in 
factories near pulp mills, such as refineries, saw mills, 
paper mills, &c. 

Mr. H. Erikson, in a paper dealing with “ Ventila- 
tion, Heating and Drying in the Scandinavian Paper 
and Pulp Industries,” remarked that, as water vapour 
formed in nearly all the rooms of a mill, air must be 
provided to absorb and carry away this vapour, and 
that this air should be heated so that it left the building 
at a temperature higher than that corresponding to 
dew-point. Certain processes produced undesirable 
quantities of water-vapour, usually in places where 
heat and air requirements were relatively small. This 
was particularly the case in grinder rooms, where 
mechanical energy was transformed into heat, which 
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caused evaporation to occur. Since considerable quan- 
tities of air were required for ventilating and heating 

, the weight of air greatly exceeding that of 
the material, the reheating of air during winter months 
in Scandinavian factories greatly affected ventilating 
and drying charges. By the use of modern drying 
methods it was possible to reduce steam consumption 
by 30 per cent. in winter and 15 per cent. in summer, 
and the fuel consumed could be further reduced by pre- 
heating incoming air from heat contained in the air 
leaving the drying machines. Also, heat dissipated by 
motors, steam pipes, and machinery could be atilised 
for heating. and ventilation purposes. Reference was 
made to the advantages to be gained by equipping the 
closed-in type of pulp-drying machine with heat 
exchangers for warming indoor air that was blown 
into the drying enclosure at the highest possible 
temperature. By this means it was possible to arrive 
at a steam consumption slightly more than 1 kg. 
of steam per kilogramme of water evaporated, or an 
efficiency of over 90 per cent. 

In his paper on “Special Problems in Industries 
Consuming Steam for Heating Purposes,” Mr. R. 8. 
Nicolé, of Milan, said it was advisable to use back- 
pressure plant when the steam needed by a factory was 
sufficiently great to cover power requirements from 
process steam. On the other hand, when the quantit 
of heating steam was relatively small compared wit 
that required for power, the necessary power could 
be obtained either by adopting steam at high pressures 
and temperatures, or using condensing turbines with 
steam bleeding. While these two methods offered 
practical and economical advantages in many cases, 
they might be unsuitable for industrial establishments 
of limited capacity, because of the relatively high 
cost of bleeding power units. Nevertheless, there 
were many factories in Italy where steam bleeding was 
successfully carried out, such as was the case in a 
chemical works with two oil-fired boilers each generating 
17,600 Ib. to 26,400 lb. of steam per hour, at a pressure 
of 380 Ib. per square inch and superheated to 330 deg. C. 
There were two 1,250-kW turbo-generators that could 
operate as normal condensing machines consuming 
17,200 lb. of steam per hour, or as bleeding turbines 
developing the same output from 25,800 lb. of steam 
per hour and supplying 15,400 lb. of bled steam per 
hour at a pressure of 29 lb. per square inch. 

In many instances, it was most economical to generate 
only so much steam as was required for process work, 
and produce as much power as possible from this supply ; 
this enabled one to work with boiler pressures not 
exceeding 450 lb. per square inch and with steam 
temperatures up to 350 deg. C. In the majority of 
cases, simple back-pressure plants formed the best 
type of installation, such as was to be found in an 
artificial silk mill that had two water-tube boilers 
each of 50,000 lb. of steam per hour at a pressure of 
440 lb. per square inch and a temperature of 400 deg. C., 
when working with forced draught. There were two 
turbines, one generating 600 kW and the other 1,000 kW, 
exhausting against a back pressure of 44 lb. per square 
inch, and supplying steam for various process purposes. 

The paper entitled ‘“‘ The Regeneration Problem of 
Sulphate-Pulp Mills from the Thermo-Technical Point 
of View,” by Mr. N. Wegner, of Skoghall, consisted 
of an investigation of the steam required to evaporate 
black liquor to various concentrations when the process 
was carried out according to six different soda-house 
methods, and from these results estimations were made 
of the quantities of excess steam that could be produced 
in the liquor plants and used in other parts of the fac- 
tory. The calculations were based on thermal con- 
siderations, and it was conceivable that a complete 
economic analysis would lead to conclusions that 
differed from those given by the author. The Disk, 
8.S., Wagner, Inka, and “ Final evaporation of thick 
liquor by exhaust gas heat’ systems were examined 
and described, and the results based on the assumption 
that the pressure of steam generated in the various 
soda-house plants was 11 kg. per square centimetre 
(157 Ib. per square inch), and the Baumé scale referred 
to a temperature of 85 deg. C. The Wagner furnace 
produced the maximum amount of steam, 3,300 kg. 
(3-25 tons) per ton of pulp, which was a natural con- 
sequence of its working with strongly evaporated liquor. 
The 8.8. system, with 33 deg. Bé liquor, produced 
3,050 kg. (3 tons) of steam per ton of pulp, and the 
system had advantages in its favour from an operating 
point of view. The Inka system produced 2,820 kg. 
(2-78 tons) per ton of pulp, which was slightly greater 
than that from an 8.8. plant with 28 deg. Bé liquor, 


and it appeared that the Inka system formed a practical | 


means of solving the heat-recovery problem. The 
Disk system produced 2,070 kg. (2-04 tons) of steam 
per ton of pulp, and the author considered it a suitable 
and efficient method to use in small mills. 

It followed from the data given that a sulphate 
pump mill equipped with a Wagner recovery system 
would be practically self-supporting as regards fuel. 
A mill with an S.S. system for liquor at 33 deg. Bé 
would not require special coal-fired or wood-fired 





boilers, since the very small additional requirement of 
fuel could be obtained by mixing sawdust with the 
black ash, or by using pulverised coal. 

Mr. G. Riedel gave an account of power supply 
in Saxony, with reference to the paper and pulp 
industries, in a paper entitled “ Strombezug in der 
sichsischen Papier- und Zellulose-Industrie.” The 
author said that the Free State of Saxony was well 
supplied with power from a 100-kV system of lines, 
the energy being sold on favourable terms by two large 
central power stations situated on rich brown coal- 
fields. The cost of production in these power stations, 
which had a total capacity of 353,000 kW, compared 
favourably with that of large hydro-electric plants in 
other countries, which accounted for the large industrial 
reorganisation schemes that had been undertaken in 
Saxony during the last decade in an endeavour to 
utilise electrical energy for power purposes. The 
Saxon paper industry had developed from small hand 
processes to large mechanically-operated mills that 
supplied about 30 per cent. of the paper manufactured 
in Germany, and was one of the most important con- 
sumers of power. As an indication of increase in the 
size of paper machines, it was added that in 1877 the 
working width of a machine was 1-87 m. (6-2 £t.) and 
the operating speed was 60 m. per minute (197 ft. 
per minute), while in 1929 the corresponding figures 
were 5-95 m. (19-6 ft.) and 350 m. (1,150 ft.) per 
minute, respectively. At the present time, power 
purchased by a mill might vary from 6,000,000 kWh 
to 25,000,000 kWh per annum, and the total annual 
— consumption of the industry was 150,000,000 

Wh. 


Formerly, paper was made from rags, waste-paper, 
and straw tissue, but in more recent times wood pulp 
had to be used as raw material because of increased 
demand for the finished product. This introduction 
of wood pulp increased the demand for power, and this 
was chiefly obtained from electric supply companies. 
The author said that paper mills were advised to 
generate at the factories only that amount of power 
that could be produced by back-pressure engines or 
turbines supplying the steam needed for process 
purposes, to abandon the use of condensing engines 
for generating power, and to purchase any additional 
power that might be required. This was shown to have 
reduced capital and maintenance charges on mill 
installations, which was an important consideration 
at the present time. Also, due to the very large 
reserves carried by central stations, as compared with 
those found in factory power plants, the utilisation of 
main-line current increased the reliability factor in 
paper mills. The method had another advantage, in 
that when power was purchased, factory equipment 
could easily be reorganised to suit varying trade 
conditions, and factory production could be increased 
without extending the power plant of a mill. By 
methods outlined in the paper, which depended 
principally on a cheap supply of electric power, the 
paper industry referred to had gradually developed 
during the last decade, and had been able to maintain 
its economical position during these years of depressed 
industrial conditions. 

An aspect of steam pipe-line distribution was dealt 
with by Professor Dr. K. Hencky, in a contribution on 
“* Energie-Erzeugung und-Verteilung vom Standpunkt 
der wirmeverbrauchenden Grossindustrie,” in which 
the author remarked that heat formed the principal 
source of energy in the sugar, paper, potash, and 
chemical industries generally. It followed that 
considerable importance was attached to matters 
relating to steam-pipe losses, and to economically 
arranged distributing systems. An analytical examina- 
tion and comparison of pressure losses in long pipes 
that carried high-pressure and low-pressure steam was 
made, with a view to showing how the area covered by 
steam mains might be extended by using high-pressure 
steam, as compared with that possible in the case 
of low-pressure distribution. By working within a 
pressure range of 80-120 atmospheres (1,140-1,710 
Ib. per square inch) in a central boiler house, it was 
possible advantageously to obtain a given supply of 
back-pressure power over an appreciable area, and, 
at the same time, use pipes of reasonable diameter. 
The suggested method of steam distribution was 
illustrated by an outline example of a central power 
station distributing back-pressure steam to neighbour- 
ing establishments that required steam at various 
low pressures. With reference to the proposals put 
forward, it was said that central electricity works 
should arrange their policies and adapt their tariffs 
to suit such methods of distribution, which were quite 
different from those pertaining to power transmission 
systems. 

Mr. G. Edling, in a short paper on “ Uberhitzung von 
Dampf aus Sodahausdampfkesseln,” dealt with the 
introduction of superheated steam into soda-house 
plants of sulphate pulp mills, and referred briefly to 
some related economic considerations. As the greater 
part of the steam used in a modern sulphate mill was 
produced in soda-house boilers, it was suggested that an 


ss economy in production costs could be 
obtained by installing superheaters in these boilers. 
The first experiments along these lines were not 
successful, due to trouble arising from the precipitation 
of dust. As some modern factories were, nevertheless, 
equipped with superheaters, a description of two such 
cases was given, the steam plant in both instances 
being designed by the Central and North Swedish 
Steam Boiler Association, during the years 1929 and 
1930. The first superheater installation referred to 
was in a sulphate and paper mill, where the soda-house 
steam was superheated in coal-fired and wood-fired 
boilers. These steam generators operated in accordance 
with heat demands, and a variable quantity of flue 
gas was by-passed from the combustion chamber of the 
plant to the superheater in order to maintain an even 
superheat temperature in the steam. The other super- 
heater installation referred to, which was in an ordinary 
sulphate mill, was particularly interesting, because the 
superheating was done in a unit suspended between 
the first and second nests of tubes in a water-tube 
boiler that was placed in the soda house. In this 
latter instance, the boiler pressure was 25 atmospheres 
absolute (342 Ib. per square inch gauge), and the steam 
was superheated to 400 deg. C. 

A paper, entitled ‘‘ Neue Richtlinien bei der Zellstoff- 
kochung,” was given by Professor Dr. E. Haigglund, 
of the Royal Technical High School, at Stockholm. In 
this he remarked that very considerable improvements 
had taken place during the last decade with regard to 
pulp-cooking processes. This was the result of studies 
carried out on matters relating to various chemical 
and mechanical factors that influenced the quality of 
the pulp obtained. A study of chemical aspects of the 
process had revealed the important fact that, in order 
to produce the maximum amount of pulp of greatest 
strength, it was essential that the acidity of the cooking 
liquor should be a minimum, and the bisulphide-ion 
concentration a maximum. As the chemical reaction 
between the wood and liquor was a heterogeneous 
one, it was particularly important to ensure a uniform 
distribution of liquor throughout the digester, otherwise 
the quality of pulp was adversely affected. Since 
circulation of liquor in the older type of stationary 
digester depended upon temperature-difference effects, 
circulation in earlier plants was very bad. To overcome 
these disadvantages, forced liquor circulation systems 
were now used in a large number of factories, with the 
result that an improved quality of pulp was produced 
in sulphite mills. The new method of producing 
pulp had the added advantage of reducing the necessary 
boiler pressure from 5 atmospheres (71 lb. per square 
inch) to two atmospheres (28-5 Ib. per square inch). 
Reference was made to different circulation systems 
used in modern mills, such as the Morterud, Brobeck, 
and N.A.F.-Schauffelberger systems, as illustrating 
principles mentioned in the paper. 

Mr. K. Linderstam read a contribution entitled 
“* Energie-Verhiltnisse beim Papiertrocknen,” in which 
it was stated that modern paper-drying machines 
operated economically from a heat-consuming point 
of view, and produced a high-quality paper. In the 
account given of the use and distribution of steam in 
different parts of the machines, it was shown how 
low-temperature drying of the material by dryers that 
were subdivided into sections supplied with suitable 
quantities of steam, resulted in an economical production 
of good-quality paper. Attention was drawn to 
advantages attached to various drying systems that 
were used on multi-cylinder machines, and it was 
demonstrated how back-pressure steam could be used 
efficiently by fitting a vacuum pump to a machine, and 
arranging for a supply of de-aerated steam to the 
dryer. Radiation and evaporation losses could be 
reduced by passing condensed vapour through heat 
exchangers that heated the air used in the process. Heat 
losses could be further reduced by means of suitably 
arranged ventilation of the machine, and by use of 
available devices for the recovery of heat from saturated 
air. The results obtained by these methods could 
be improved by removing air from the steam pockets 
of the machine by Grewin’s system of “ high-pressure 
blowing.” In this system, air at a temperature of 
50 deg. to 90 deg. C. and a pressure of 1,000 mm. to 
1,400 mm. of water (2-90 in. to 4-05 in. of mercury) 
is passed through a series of nozzles of 14 mm. to 16 mm. 
(0-55 in. to 0-63 in.) diameter. The air jet from 
these nozzles enters the pockets in a longitudinal 
direction, with a maximum velocity of 120 m. to 170 m. 
per second (394 ft. to 558 ft. per second), and effectively 
removes any air from the sides of the steam pockets. 
The quantity of steam required for a given plant would 
depend chiefly on the quality of paper produced, 
and on the climatic conditions. 

An account of attempts to use waste wood as fuel 
in Swedish industrial establishments was given by 
Messrs. H. Hakanson and T. Nordensson, in a paper 
entitled ‘‘ Schwedische Erfahrungen bei Veredlung und 
Ausniitsung von Holzabfillen als Brennstoff,” which 
was an important matter in their country, since wood 





waste was extensively used there, and it was a valuable 
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national asset. The future possibilities of this material 
as a fuel depended largely on using it as a base in the 
manufacture of oils and spirits. Due to the physical 
properties of wood waste, it was necessary to use 
specially-designed furnaces and plant for treating the 
material before it reached the furnace. The only 
practical method of improving this form of fuel was 
that of drying it by heat from flue gases. The drying 
process was illustrated in the paper by descriptions 
of the Nordstrém, Pehrsson, and Bojner systems. 
While the most commonly used type of wood-fired 
furnace was one that resembled the “ Dutch oven” 





type, much better results were anticipated from | 
furnaces fitted with inclined grates, in which very 
moist wood waste could be burned efficiently. A | 


description of a new type of furnace was given. The 

installation consisted of three Lopulco boilers, one | 
of which acted a reserve unit. The plant was 
designed to burn pulverised coal and wood waste, 
which in summer might contain 40 per cent. to 55 per 
cent. moisture, and in winter 15 per cent. to 35 per cent. 
Each boiler had a normal steam production of 38 tons | 
per hour, and a maximum one of 50 tons of steam | 
per hour at a pressure of 41 atmospheres absolute 

(587 lb. per square inch gauge) and a temperature of | 
425 deg. C., with feed-water at 130 deg. to 160 deg. C. 

The flue gases passed through a Ljungstr6ém air pre-heater 

of 3,600 sq. m. (38,800 sq. ft.) surface and heated the 

air to a temperature of 300 deg. to 325 deg. C. During 

light-load boiler with wood-waste fuel alone, 

20 tons to 25 tons of steam per hour had been obtained 

from each boiler, but it was suggested that, with pre- 

heated air at 325 deg. C. and fuel containing 40 per cent. 

moisture, it might be possible to obtain about 35 tons | 
of steam per hour from each boiler. When burning a 

combined coal and wood-waste fuel, with a moisture | 
content of 30 per cent, to 40 per cent., it was antic ipated 

that an overall efficiency of 82 per cent. would be reached 

in the boilers. 


as 


tests 


(T’o be continued.) 


SAND MILLING AND MIXING 
MACHINE. 


Tue preparation of foundry sand for a wide range 
of work involving the use of both dry and green sand 
and comprising heavy well as light castings 
by no means a simple problem, on account of the 
variation required in the mixtures and the different | 
conditions attendant each. The sand milling | 
and mixing machine illustrated in the accompanying 
Figs. | and 2, has been designed to provide greater 
flexibility than is afforded by the ordinary runner 
type mill, a characteristic which is obtained by incor- | 
porating beaters to stir up the sand before it is subjected | 
to the action of the ploughs and runner and by providing 
means of adjustment to the latter. The mill is made 
by Messrs. Pneulec, Limited, Mafeking-road, Smeth- 
wick, in various sizes, the illustrations showing one with 
a pan 6 ft. in diameter and having a batch capacity 


as 18 


on 


(jreen Green 
Treatment of Sand. Moisture Bond Perme- 
Strength ability 





Per cent In inches. | In seconds 
Hand mixer and passed | | 
through Royer mixer 8-6 3-35 79-0 
Milled for 5 min. in runner 
and beater mill 7-14 70 78-2 
Do. milled for 10 min 7:14 3-80 71-0 
Do. milled for 15 min 7-14 4-3 74-2 


of 6 ewt. 


beam rotated horizontally by a vertical shaft, which 


is itself driven by bevel-wheel and pinion from a hori- | 


zontal shaft underneath the pan. This shaft is carried 


in three self-aligning ball bearings, and is provided | 


About | 


with fast-and-loose pulleys for belt drive. 
10 h.p. is required. The vertical shaft is carried in 
balland roller bearings. All the bearings are completely 
protected against the intrusion of sand. 

The runner is mounted on combined thrust and radial 
roller bearings, and its shaft is attached to a crank 
arm carried on the crossbeam. 
to rise and fall when bulk material is met with. At 
the same time, it may be set to run either on the 
bottom of the pan or with such a clearance as may be 
required to give the appropriate kneading action for 
the particular sand under treatment. The crossbeam 
rotates at 26 r.p.m., which gives a runner speed of 
40 r.p.m. The beater mechanism consists of a set of 
vertical blades, which are rotated round a vertical 
axis by a train of spur wheels actuated by meshing 
with a fixed spur wheel at the centre as the cross 
beam revolves. With the gears shown in Fig. 
the beater rotates on its own axis at 45-5 r.p.m., the 
speed of the blades relative to the sand being, of course, 
modified by the rotation of the crossbeam. Inspection 


This allows the runner | 84nd 


SAND MILLING AND MIXING MACHINE. 


CONSTRUCTED BY 


MESSRS. PNEULEC, 


LIMITED, ENGINEERS, SMETHWICK. 
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As will be clear, the pan is fixed, and the | 
runner and beater are carried on the opposite ends of a | 


| of the machine in operation showed that the sand was 
well whisked up and was not heavy and close. The 
sand is guided to the runner and beater, respectively, 
by carefully designed ploughs situated between them. 
It is discharged when the mixing is finished through 
a flap-door in the bottom of the pan. 

Some results are given in the above Table of a test on 
a mixture of 50 per cent. old sand, 25 per cent. rock sand, 
12-5 per cent. red sand, and 12-5 per cent. coal dust. 

The figures show that the bond strength of the 
is increased and the permeability improved 
| together, that is, one does not gain at the expense of the 
|other. It must, however, understood that the 
}sand mixture tested is not put forward as a standard. 
|The correct sand for the particular work required 
| must be selected by laboratory and practical tests, in 
| conjunction with the efficient mixing provided by 
the machine. 


CATALOGUES. 


Sprinkler Apparatus for Fire Extinguishing.—Messrs. 
Mather and Platt, Limited, Manchester, have sent us copies 
of recent issues oftheir Bulletin recording fires in cases 
where their automatic fire-extinguishing sprinkler system 
was in operation, and showing the small losses incurred. 


be 











Coal Meter.—Messrs. The Lea Recorder Company, 
Limited, Cornbrook-park road, Manchester, have issued 
a catalogue of their coal-metering instrument for applica- 
tion to Lancashire boilers having mechanical stokers. 
The aim is to obtain a regular record of coal and water 
consumed, as a measure of boiler efficiency. 

Coal Breakers.—A series of four coal-breaking machines, 
providing for all usual requirements as to size of output, 
and described as three-stage, single-roll, two-roll, and 
four-roll, are shown, with full particulars, in a new 
catalogue to hand from Messrs. Hadfields, Limited, 
Sheffield. 

Machine Tools.—Messrs. Muir Machine Tools, Limited, 
Sherborne-street, Manchester, have issued some excellent 
illustrations of slotting machines, gear-cutting machines, 
profile, plano and universal milling machines, horizontal 
boring machines, brass-finishing machine tools, dynamic 
balancing machines, &c. Small machines, as well as very 
heavy types, are included. 

Yarrow Model Boiler—A novel ash-tray in the form 
of a three-drum Yarrow boiler and made in glazed 
china has recently been sent us by Messrs. Yarrow and 
Company, Limited, Glasgow. This useful reminder of 
one of the firm’s activities has, from its shape, a deep 
central recess, and is therefore safer to use than the 
ordinary dish-like tray, from which fires have been known 
to originate by a lighted cigarette end having been left 
on the rim. 
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THE OPEN-HEARTHSTEEL-MELTING | 
DEPARTMENT OF THE ENGLISH 
STEEL CORPORATION, LIMITED. 


WuiLe the main principles underlying the 
open-hearth steel process have undergone little 
change during the past few decades, many improve 
ments in furnace design and in matters affecting 
furnace economy have been realised. Whereas 
25 or 30 years ago great physical strength and 
stamina were the main qualities required of the | 
employees in the melting shop, nowadays a consider- 
able portion of the heavy work is done by mechanical 
means, thus not only releasing the furnace hands 
from much irksome labour but also making for 
greater efficiency and smoother working. In the 
design of modern open-hearth steel plants, a study | 
of the general well-being of the workmen, with the 











and a more detailed inspection serves but to deepen 
the favourable impression gained at the outset. 


|The melting department is situated immediately 


behind the long block of administrative offices 
of the firm, which front the north side of Brightside 
lane. It is in every sense a new structure, the old 
shop and furnaces, which previously stood on the site, 
having been demolished, the ground cleared, and 
the construction of the new department commenced 
in 1932. The general layout of the installation is 
shown in transverse section in Fig. 2, on page 236, 


and in plan, in Fig. 3, while photographs of various 


portions of the plant are reproduced in Figs. 1 and 6 
and 8 and 9, on this page and on pages 237 and 248. 
The shop as a whole occupies an area of 17,500 sq. yds. 
and is divided into six oblong sections or bays,namely, 
the service bay for the preparation of moulds 
and ladles, the casting bay, the furnace bay, the 
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| Limited, Sheffield. A longitudinal section through 
|one of the furnaces is reproduced in Fig. 4, on 
| page 237. Below the furnace is shown, on the left, 
a section through the chequer chambers and, on the 
| right, a section through the slag pockets. Fig. 5 
is a transverse section through the furnace. Each 
furnace has an overall length of 64 ft. 7} in., and 
|an overall width of 15 ft. 1 in., both measurements 
| being taken inside the external casing. The space 
between the port blocks measures 31 ft., and the 
bath is 28 ft. long and 12 ft. wide. The distance 
| between the bottom of the bath and the underside of 
the roof is 7ft.9in. Each furnace is provided with a 
brick-built chimney stack having an_ internal 
diameter of 6 ft. and a height of 185 ft. As seen in 
Figs. 4 and 5, the furnaces are equipped with one air 
| port and one gas port at each end. Each furnace is 
| provided with three charging and two fettling doors 
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object of promoting and maintaining their efficiency 
and, incidentally, that of the plant, finds an impor- 
tant place in the general scheme and this is well 
exemplified in the new melting shop of Messrs. 
English Steel Corporation, Limited, at Vickers 
Works, Sheffield, which is to be visited next week by 
the members of the Iron and Steel Institute, who 
are holding their annual autumn meeting in Sheffield. 
The English Steel Corporation, it will be recalled, 
was formed in 1929 to take over the steel interests 
of Messrs. Vickers Limited; Messrs. Sir W. G. 
Armstrong, Whitworth and Company, Limited, 
at Sheffield and Openshaw, respectively, and 
Messrs. Cammell Laird and Company, Limited, 
and the new melting shop constitutes a portion 
of a complete scheme of reorganisation since 
embarked upon by the board of the Corporation 
in order to reduce production costs and to deal 
efficiently and economically with the increasing 
demand for steel products. The reorganisation 
scheme, we understand, also includes the rebuilding 
and re-equipment of the forge department and the 
entire rearrangement of the machine shops at 
Vickers Works. 

The visitor, upon entering the new melting depart- 
ment, at once becomes conscious of the spaciousness, 
good ventilation and efficient lighting of the building, 


1. 


ore, scrap and raw material loading bay, in which 
also stand the gas producers, the raw-material 
stockyard bay, and the heavy ingot-mould stock- 
yard bay. The building is a steel-framed structure, 
the walls 
‘“* Asbestos Protected Metal,” supplied by Messrs. 
The H. H. Robertson Company, while a considerable 
proportion of the roofs is glazed. The whole of the 
steelwork was supplied and erected by Messrs. 


Sir William Arrol and Company, Limited, Glasgow. | 


We now propose to give a brief description of 
each section of the plant, and will deal first with the 
furnace bay as being the most important. This 
portion of the building has a length of 374 ft., and 


a roof span of 68 ft., while the height from the | 
Installed in the | 


floor to the eaves is 52 ft. 6 in. 
furnace bay are three 60-ton acid open-hearth 
furnaces, with space available for a fourth similar 
unit. 
service, while the third, furnace C, is rapidly approach- 
ing completion. A general view of the three 
furnaces, and of the charging stage is shown in 
Fig. 1, on this page, while another view of the 
furnaces and charging stage, as seen from the gas 
producers, is reproduced in Fig. 6, on page 237. 
The furnaces are of the most modern type and were 


' designed and constructed by Messrs. G. P. Wincott, 


being formed of corrugated sheets of | 


Two of these, furnaces A and B, are in| 


OpeN-HEARTH FURNACES AND CHARGING STAGE. 


|on the charging side, and with two fettling-doors on 

the tapping side. The three charging doors are 
| opened and closed by Blaw-Knox electric hoisting 
mechanism. Each door is suspended from a chain, 
fastened to a cable which latter runs along the 
furnace top and is wound round a pulley sheave 
arranged on a bracket on a column on the left 
'of the furnace and well away from it. A counter- 
weight is suspended at the other end of the cable. 
The sheaves are rotated by an electric motor, and, 
to open any of the doors, the furnaceman turns a 
tramway type of controller so that a pointer is 
opposite the number corresponding to that particular 
door and then starts up the motor. He has complete 
control of the door which can be opened or closed 
to any extent desired. 

The air and gas chequer chambers of each furnace 
are arranged below the charging stage, their position 
being indicated in Fig. 3, and, as has now become 
standard practice in modern plants, are entirely 
clear of the furnace bath. The air chequer chambers 
measure 21 ft. by 11 ft. 4 in., and are 18 ft. 6} in. 

high, while the gas chequer chambers are 21 ft. 
|long by 7 ft. 7 in. wide by 18 ft. 64 in. high. Both 
‘are shown in section in Fig. 4. The air and gas 
|reversing valves for each furnace are water cooled 
‘and electrically operated. The former are of the 
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ENGLISH STEEL CORPORATION, LIMITED; MELTING DEPARTMENT. 
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well-known Blaw-Knox type, and were supplied | and were supplied by Messrs. The International Con-|of welded dampers working on machined seats, 
by Messrs. Blaw-Knox Limited, London, while | struction Company, Limited. As is fairly generally | both the dampers and the seats being water cooled. 
the latter are Dyblie valves, 36 in. in diameter,| known, the Blaw-Knox valve consists essentially | When the valve is in operation, the flow of the waste 
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ENGLISH STEEL CORPORATION, LTD.; MELTING SHOP. 
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gases is direct and unrestricted, and this, together 
with the relatively small amount of floor space 
required and the low cost of upkeep, constitutes 
its main advantage. A Venturi fan is fitted to the 
valve to deliver the requisite air to the furnace, 
but the air supply can be naturally induced when- 
ever desired. 

The construction and operation of the Dyblie 
valve is generally well known. The gas-inlet 
flue from the producer, the two flues leading to 
the gas-chequer chambers of the furnace and 
the outlet flue to the chimney, are made to termi- 
nate, in the furnace basement, in four openings 
forming quadrants of a circle. Over this is fitted a 
cast-iron water trough, also circular in plan, and 
having openings corresponding with those of the four 





STAGE AND GANTRY FOR CHARGING BOXEs. 


flues. The depth of water in the trough at the 
circumference is greater than that in the two 
diagonal channels. The valve proper consists 
of a firebrick-lined cylindrical steel cover furnished 
with an internal diametrical partition. The cover 
stands in the outer circumferential trough, while 
its diagonal partition dips into one of the two 
diagonal channels. In this manner the valve 
is effectively water sealed and on one side of the 
partition the stream of gas from the producer 
passes into the flue leading to, let us say, the left- 
hand gas-chequer chamber of the furnace. Similarly, 
on the other side of the valve partition the waste 
gases issuing from the right-hand gas chequer 
chamber of the furnace pass into the chimney flue. 
On reversing, the cover is raised so that the partition 





is just clear of the diametrical channel in which 
it was resting, but not high enough to break the 
circumferential water seal. The cover is then 
revolved through 90 deg. and lowered into the other 
diametrical channel. The incoming gas from the 
producer now enters the right-hand chequer chamber 
and the waste gases issuing from the left-hand 
chequer chamber pass into the chimney flue. 

The reversal of the gas and air valves is auto- 
matically controlled by reversing equipment of the 
Leeds and Northrup type, supplied by Messrs, 
The Integra Company, Limited, Birmingham. The 
installation is, however, arranged to allow either 
manually-controlled, or completely automatic re- 
versal on a time or temperature basis. It consists 
of a central control panel, situated on the charging 
stage, and is equipped with a temperature-difference 
indicating controller, a two-point recorder, a 
rotary selector switch, a reversing relay panel, a 
push-button station, and a motor-operated driving 
unit. Chromel-Alumel thermocouples are arranged 
in the outlet flues from the air regenerators, for the 
control of the reversal on a temperature-difference 
basis and the installation is equipped with a Klaxon 
horn which operates just before the reversal is about 
to take place. The installation is also arranged to 
reverse the gas valve first, and then to follow on 
with the reversal of the air valve. In Fig. 7, on page 
238, we reproduce a fragment of the automatically- 
recorded temperature-difference curve. Degrees F. 
are plotted as abscisse, each division representing 
20 deg., while time is plotted as ordinates, each 
division representing 20 minutes. The pointer 
records the changes in the temperatures of the out- 
going waste-gas stream and the ingoing air stream at 
the air regenerators and shows the relationship of 
the cooling and heating streams. When the 
temperature difference between the two streams 
reaches the desired limit reversal takes place. It 
will be seen from Fig. 7 that reversal takes place 
about every 20 minutes but this obviously depends 
upon the desired temperature difference between the 
heating and cooling streams as determined by 
operating conditions, 

Provision has also been made for the automatic 
control of the air and gas flow to the furnaces, and 
also for the control of the draught. Hagan Equip- 
ment, supplied by Messrs. James Gordon and 
Company, Limited, London, has been installed, 
and the main control panel is situated on the charging 
stage. The installation allows either complete 
manual control, when desired, or entirely automatic 
operation. For the control of the air-gas ratio, a 
float sender regulator is connected to the gas and 
air mains, and controls a pneumatically-operated 
receiving regulator which is connected to a butterfly 
damper installed between the Venturi fan and the 
air-delivery throat of the Blaw-Knox air-reversing 
valve. Automatic adjustment of the air butterfly 
damper is effected by the variation in the pressure 
of the gas supply, but provision is made for remote 
manual control whenever desired. The draught is 
controlled by a sender regulator, which is connected 
to a water-cooled device in the back wall of the 
furnace. This regulator controls a pneumatically- 
operated receiving regulator which is connected to 
the special lever-operating mechanism on the 
chimney damper gear. Any variation in the draught 
conditions in the melting chamber of each furnace 
is met by the requisite automatic adjustment of 
the chimney damper. It is thus possible to main- 
tain balanced conditions in the working chamber. 
Remote manual control of the chimney damper can 
be effected whenever desired from the main control 
panel on the charging stage. Provision has also 
been made for the measurement of the temperatures 
and draughts in various parts of each furnace. 
These are either recorded or indicated on a main 
panel situated on the charging stage. This part 
of the installation was supplied by Messrs. Electroflo 
Meters Company, Limited, London, and consists of 
four thermocouples for measuring the temperatures 
at the top of the four regenerators and one thermo- 
couple for measuring the temperature of the waste 
gases at the chimney damper. Two two-point 
recorders and one single-point recorder indicate 
these temperatures on the main panel. Draught 
gauges are also installed on the panel to indicate 
the draught conditions at the bottom of the four 
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regenerators, and at the chimney damper. An 
electrically-operated CO, recorder and indicator is 
also fitted in the main panel to show the CO, 
content of the waste gases at the chimney damper. 
Every provision has thus been made for either 
the manual control, or the completely-automatic 
operation, of the furnaces under recorded and indi- 
cated conditions. 

The furnace stage, a good view of which is seen in 
Fig. 1, is 89 ft. wide and, inclusive of the area occu- 
pied by the furnaces themselves, has a total area 
of 33,600 sq. ft., equivalent to 8,400 sq. ft. per| 
furnace. Plenty of room is thus afforded for the 
charging and other operations. On the front, or | 
tapping side, of the furnaces, the stage is 13 in. | 
lower than on the charging side. The stage has | 
been designed for a load of 3 ewt. per square foot, | 

| 
| 





the floor plates being 3-in. thick ; it is kept entirely 
clear of the furnaces, so that each of these can expand 
independently. Incidentally, the air space between | 
the furnaces and the stage plates prevents the oreo 
from becoming uncomfortably hot. For charging 
the furnaces, two 5-ton Wellman slewing electric 
overhead charging machines, each equipped with | 
10-ton auxiliary grabs, are provided. One of| 
these is seen in Fig. 1. These machines take the | 
standard 2-ton steel charging boxes from a con- | 
tinuous gantry running along the whole length of | 
the back of the stage, and, after turning through an | 
angle of 180 deg., empty them into the furnaces. | 
The gantry, with boxes ready for charging, is seen 
in Fig. 6. The charging boxes are filled with the 
appropriate raw material in the adjoining loading 
bay, a general view of which is shown in Fig. 8, 
on page 248. In this bay are placed two 15-ton 
platform weighing machines, supplied by Messrs. 
H. Pooley and Son, Limited, Birmingham, and 
each capable of weighing three loaded boxes at the 
same time. When filled and weighed, the charging | 
boxes are placed, ready for the charging machine, on | 
the gantry of the furnace stage by a 15-ton Wellman | 
overhead electric travelling crane serving the loading 
bay, which, when not so employed, can act as a 
magnet crane. In addition, the loading bay is 
equipped with a 10-ton general-service travelling 
magnet crane, seen in operation in Fig. 8. Other 
equipment installed in the loading bay includes a 
motor-driven crusher and bin for ferro-manganese, 
a large sand bunker, and a motor-driven sand- 
drying machine. In common with other portions | 
of the building, the loading bay is roomy and well- | 
lit; it has a length of 374 ft., a roof span a} 
87 ft. 6} in., and a height from the floor to the eaves 
of 52 ft. 6 in. 

The casting bay, a portion of which is shown in 
Fig. 9, on page 248, is the longest in the department, 
having a length of 420 ft. 9 in. ; it is also the highest 
owing to the fact that two overhead electric travel- 
ling-crane tracks are provided. The height of the 
bay from the floor to the eaves is 70 ft. 6 in., while 
the height of the upper crane track is 61 ft. 8 in., and | 
that of the lower track, 43 ft. 5 in. Running along | 
the lower crane track are a 200-ton Arrol ladle 
erane with a 50-ton auxiliary hoist, a 100-ton Arrol 
ladle crane with a 25-ton auxiliary hoist, and a 
Wellman crane. A 10-ton Arrol general 
service crane runs on the high level track. The | 
furnaces are tapped direct into 70-ton or 80-ton 
ladles suspended from the 100-ton or 200-ton 
cranes, and Fig. 9 shows this operation in progress. 
After tapping, the ladle of molten steel is taken 
across to the ingot-casting platform situated at the 
south end of the casting bay on the side away from 
the furnaces. The position of the platform 
indicated in Fig. 3. Below and in front of the 
casting platform are placed the mould bottoms, | 
upon which the moulds are set for casting. Various 
types of moulds are employed, both top and bottom 
pouring being adopted and ingots of all weights can 
be cast, we understand, up to a maximum of 250} 
tons. In the casting bay are also three large brick- 
lined casting pits for accommodating the larger 
ingot moulds, The internal measurements of the 
largest of these are 24 ft. by 20 ft. 10 in. by 20 ft. 6 in. 
deep, the other two being slightly smaller. Two | 
coke-fired stoves, supplied by Messrs. Priest Fur- 
naces, Limited, Middlesbrough, are installed between 
the casting bay and the service bay. These are | 
employed for drying the linings of ladles, mould | 


25-ton 


1s 


jend of the loading bay. 
contents of the wagon bodily into a large under- | 


heads, &c. The positions of the casting pits and 
of the stoves are indicated in Fig. 3. 

The gas-making plant, as already stated, stands 
in the raw-material loading bay and is seen on the 
right in Fig. 8. It comprises two electrically- 
operated Morgan gas producers of standard type, 
supplied by Messrs. The International Construction 
Company, Limited, while space has been reserved 
fcr a third unit. The diameter of the stationary 
shell of each producer, inside the brick lining, is 
11 ft., while the diameter of the revolving bottom 
and water jacket is 13 ft. The bottom is mounted 
on three rollers furnished with Skefko ball bearings. 
Steam is supplied to the producers by a pipe-line 
from an adjoining shop. Each producer is capable 
of gasifying from 60 ewt. to 70 ewt. of coal per hour. 
They are fitted with automatic coal distributors 
fed by gravity from overhead bunkers, each having 
a capacity of about 60 tons of the fuel. The gas 
from the producers passes into a common gas box 
and dust catcher, whence separate downtakes 
convey it into underground flues running across the 
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@985.c) Deg. Fahr. 
loading bay to the furnaces. Arca gas-pressure 
regulators are fitted to the producers ; these control 
the pressure of the steam and air entering the 
producer in accordance with the gas requirements 
of the furnaces. Gas temperature recorders, and 
recording and indicating thermometers for the 
blast temperature, are also installed. 

Coal for the producers is delivered in standard 
10-ton and 12-ton railway wagons to an electrically- 


| operated automatic wagon tippler, constructed and 


supplied by Messrs. Babcock and Wilcox, Limited, 
and situated outside the building at the northern 
The tippler empties the 


ground coal bunker, whence an elevator raises the 
fuel to an overhead scraper conveyor which carries 


it to the feed bunkers situated over each producer. | 
The ashes are automatically ejected from each | 
producer into side-tipping bogie wagons and trans- | 


ferred to an underground ash bunker adjoining 
the gas-producer plant. An elevator conveys 
the ashes to an overhead storage bunker from which 
they fall by gravity, through a controlled opening, 
into railway wagons for disposal. 
the coal and ash-elevating and conveying plant is 
electrically-operated by push-button control, and, 
it may be noted in passing, the current is auto- 


ash-handling plant was supplied by Messrs. R. Boby, 
Limited. 

The raw-material stockyard bay has a length of 
308 ft., and a roof span of 54 ft., while the height 
from the floor to the eaves is 46 ft. 6 in. It is 
served by two 10-ton electric overhead general- 
service cranes, the span of which is 49 ft. The 
height from the floor to the crane tracks is 35 ft. 
104 in. As in the case of the loading bay, railway 
tracks are provided so that materials can be brought 
into the building from outside in standard railway 
wagons. Adjoining the raw-material stockyard bay 
| is the heavy ingot-mould stockyard. This has a 
length of 317 ft., a roof span of 70 ft. 6 in., and 
a height of 46 ft. 6 in. Ingot moulds are brought 
into the building either by road or on railway 
wagons, and are unloaded and stacked by one of the 
two 100-ton Arrol ladle cranes provided for the 
| purpose. Both of these are furnished with 25-ton 
|auxiliary hoists. For lighter work, a 15-ton Arrol 
| general-service crane is provided. All three cranes 
| have a span of 66 ft. 3in., and run on a track 36 ft. 
above the floor level. When a mould is required in 
the casting bay, it is loaded by the cranes on to a 
| works’ railway truck, and taken round by a loco- 
|motive to the service bay, where the preparation 
| and subsequent drying of moulds and ladles is 
|}conducted. The larger moulds, however, are 
| usually taken straight into the casting bay and 
| dressed in situ. As seen in Fig. 2 and 3, the service 
| bay adjoins the casting bay, is 374 ft. long, and 
| has a roof span of 60 ft. It is served by two 5-ton 
|Craven and one 25-ton Wellman general-service 

travelling cranes, all of which have a span of 56 ft., 
and run on a track 42 ft. 3 in. above the floor level. 
| The office of the department is situated at the 
|southern end of the furnace bay. It comprises a 
| brick building, the ground floor of which is occupied 
by an auxiliary substation, equipped with trans- 
formers, for the distribution of current to the plant 
generally. On the upper floor are a fully-equipped 
laboratory for the analysis of bath samples, and 
staff offices, lavatories and cloak rooms. This 
floor is at the level of, and entered from, the furnace 
stage, the whole arrangement being designed to 
| render the control and management of the furnaces 
| and plant as easy as possible. 

| In conclusion, some particulars may be given 
regarding the products manufactured in the melting 
| department we have just described. These include 
: wide range of hizh-grade carbon and alloy steels, 








as used in the manufacture of large hollow-forged 
steel vessels weighing up to 100 tons, marine crank- 
shafts, propeller shafts, electrical rotors, locomotive 
crank axles, drop forgings for automobiles, aircraft 
| and general engineering, tyres, axles and springs for 
railway and tramway rolling-stock, and springs and 
| frames for road vehicles. All these materials are 
subject to stringent specification requirements 
| necessitating a fine control of the permissible limits 
|of composition, and, obviously, the manufacture 
| of such steels in large quantities, in 60-ton furnaces, 
| calls for strict scientific control, considerable skill, 
and a great deal of experience. In this connection 
| we understand that the research department of the 
| Corporation, a description of which appeared in 
ENGINEERING, vol. cxxxii, page 683 (1931), collabo- 
rates actively with the manufacturing departments 
from the time that an inquiry is first received by 
the firm until the finished article is finally delivered 
to the client. 


LITERATURE. 


a 
Proceedings of the Third International Conference on 
Bituminous Coal. Pittsburg, Pa., U.S.A.: Carnegie 


Institute of Technology. 


| Tus record of the papers and discussions at the 
| Conference held at the Carnegie Institute of Tech- 
|nology from November 16 to 21, 1931, consists 
of two bulky volumes of approximately 1,000 


| pages each. Both in regard to the authors of the 


The whole of | papers and to those taking part in the discussions, 


| the conference can be classed as truly international, 
|the conditions, knowledge, and practice of many 
countries being presented and passed under review. 


matically switched off when either or both of the |The papers themselves are distinctly informative, 


overhead feeder bunkers are full. 


The coal and 


but in not a few instances their value was enhanced 
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by the thorough manner in which various points 
were discussed. 

In his address of welcome, Dr. Baker, President 
of the Carnegie Institute of Technology, stated that 
the object of these Carnegie world congresses was 
to assemble as much as possible of the scientific 
data from all parts of the world, and to place these 
before American technologists and mine owners. 
But, since they recognised that science alone is 
powerless to rescue the coal industry in its present 
crisis, they had, with some hesitation, included a 
number of papers dealing with the business aspects 
of coal. A study of these volumes shows not only 
how successful they have been in their primary 
object, but also the value of their incursion into a 
field somewhat foreign to an educational institution, 
especially an institute of technology. While, 
naturally, the Proceedings reflect the circle for 
whose immediate benefit they are intended, they 
will be found of interest and value to all concerned 
with either the technology or the business of 
bituminous coal. Two further references may be 
made to Dr. Baker’s address. He said “ Before 
attempting to organise the relationships between 
coal, petroleum, natural gas, and water power, the 
coal men must organise themselves more effectually. 
. . « Possibly to the man-of-affairs, to the capitalist, 
there may some day come the possibility of allocating 
to each one of these commodities the part that it 
can best play. He could then prevent the wasteful 
competition between coal, petroleum, and natural 
gas; but this can not be done until unprofitable 
competition between coal men themselves is brought 
to an end.” Later he said, “‘ The mine owner is 
invited . . . to form his conclusions concerning the 
effect that the processes which are described will 
have upon the consumption of his commodity. 
... I venture to say that, if similar conferences 
had been held twenty years ago, many mines that 
have been opened since that time would have 
remained undeveloped.” The other speakers at 
the opening session were the chairman of the Finance 
Committee of the U.S. Steel Corporation, the 
Governor of Maryland (“The Relations between 
Government and Industry”) and Sir Harry Britain. 

For convenience, the papers are arranged in 
18 sections, three or four papers being usually 
discussed together. Accordingly, in some sections 
there was more than one discussion ; actually three 
in two instances. The grouping of the papers 
appears to have been done, as is usual and practically 
inevitable, in a somewhat arbitrary manner, those 
listed under a specific heading are by no means all 
which deal with it. This is particularly noticeable 
in regard to “ pulverised fuel,” this section con- 
taining only eight papers although there are at 
least ten others which might have been included in 
it with equal justification. 

Volume I contains seven sections in addition to 
the opening session. Under the heading of 
‘** Economics ” are papers dealing with the causes of 
excessive productive capacity, the coal situation in 
France, relationships of bituminous coal to oil and 
gas, competitive position of world coal, distribution 
of coal, and the future of manufactured gas. The 
difficulties involved in attempting to stabilise the 
coal industry are well shown in a paper by Dr. 
Young of the Pittsburgh Coal Company, who gave 
a schedule of and discussed no fewer than 50 
proposals which had been made with this object 
in view. The next section entitled “* Competition 
Between Fuels,” in conjunction with the previous 
one serves as an illustration of the arbitrary grouping 
already referred to. It contains papers on the future 
possibilities of bituminous coals in the United States, 
competition between natural gas and coal, and the 
economics of water power versus steam power. 
‘** Low-Temperature Carbonisation” was introduced 
by Dr. R. P. Soule, of New York, who said that an 
alternative title for his paper would be “ Low- 
Temperature Carbonisation: its Rise and Fall,” 
quoting Mark Antony’s words “I come to bury 
Cesar, not to praise him.’ The other papers, 
including one on the present position in 
Great Britain by Mr. P. C. Pope, Professor 
Wheeler’s paper on the Salerni process, three others 
on work at Sheffield University and a description 
of the utilisation of coal at the Langebrugge power 
station, as well as the discussions, indicated that the 





reputed corpse was distinctly alive. “* High-Tem- 
perature Carbonisation,” included recent European 
practice, fuel economy in German coking plants, 
the relation of tests of coal to coking properties 
and by-product yields, and a paper by Mott and 
Wheeler on coal blending. The next two sections 
“Coal Carbonisation Problems” and “ Gasifica- 
tion,” included a review of some of the work of the 
Greenwich Research Station by Dr. Sinnatt, and 
dealt with steaming in vertical retorts by Dr. Barash 
and T. A. Tomlinson, intermittent vertical chambers 
by L. H. Sensicle, large water-gas generators by N. E. 
Rambush, the Heller process and the Winkler 
producer. The papers in the final section, “* By- 
products,” dealt with the chemical utilisation of 
methane, based on experiments with natural gas 
in Italy and with coke-oven gas, the synthesis of 
lubricating oils and resins, and tar for road making. 
The first section in Volume II, “* Hydrogenation 
and Liquefaction” includes a report of investiga- 
tions of the action of hydrogen upon coal by Profes- 
sor Graham and D. G. Skinner of Birmingham 
University, and a paper on catalytic high-pressure 
hydrogenation by Dr. Grimm of the I.G. Farben- 
industrie. The sections on “ Railway Fuel,” and 
“Steamship Fuel,” deal mainly with the use of 
pulverised fuel. “‘ Domestic Utilisation of Fuel” 
refers to district heating or the heating of large 
blocks, two of the papers dealing with stokers 
suitable for small boilers. The three papers under 
‘“* Power Plant Fuel” are devoted, respectively, to 
high combustion densities with pulverised fuel, 
large underfeed stokers, and the development of 
travelling grate firing in Germany with the abolition 
of the ignition arch even for low-volatile coals. 
Included under “ Pulverised Fuel” is a report of the 
progress of the Rupa coal-dust engine with par- 
ticulars of the No. 7, 133-H.P., engine, the trans- 
portation of pulverised coal, and a number of 
papers on the mechanism of combustion, including 
the effect of ash on reactivity and combustibility. 
The subsequent sections deal with the abatement 
of smoke and dust, with the elimination of sulphur 
compounds from stack gases, and the preparation 
of coals, briquetting and pulverising. The inter- 
pretation and application of float-and-sink data 
and various methods of cleaning coal are the subject 
of the next section, followed by a long section on the 
origin and classification of coal. The latter contains 
a review of British coals by Dr. Grumell of the I.C.1. 
The final section consists of two papers on the dis- 
posal of coal mine drainage and other liquid wastes. 


Applied Gyredynamics for Students and Users of Gyro- 
scopic Apparatus. By Ervin 8. Ferry, Professor of 
Physics in Purdue University. New York : John Wiley 
and Sons, Inc. London: Chapman and Hall, Limited. 
[Price 25s. net.] 

GYRODYNAMICs, in spite of its wide range of 
important practical applications, is apt to be 
regarded as a subject more suitable for the mathe- 
matician than the practical engineer. This opinion 
is not shared by the author of this volume, for he 
very successfully manages to bring the subject 
within the scope of those whose mathematical ability 
is limited to a knowledge of the elementary prin- 
ciples of the calculus. 

The opening chapter on the principles of dynamics 
provides the necessary introduction to the develop- 
ment of the Laws of Gyrodynamics, which are dealt 
with in Chapter II, where precession, nutation and 
other phenomena associated with the motion of a 
spinning body under the action of a torque are 
clearly explained. Numerical examples are also 
given to illustrate the application of theoretical 
principles to practical problems and brief descrip- 
tions of various gyroscopic apparatus, such as 
camera control for aerial photography, torpedo 
steering gear, aircraft accessories, &c., help to 
emphasise the practical utility of the subject. 

The remainder of the book is largely descriptive 
and deals with the construction, operation and 
theory of apparatus utilising gyroscopic principles. 
In Chapter LII the action of the gyroscopic pendulum 
is explained, and it is shown how it is used in the 
construction of gyro-horizons and other instruments. 
Chapter IV contains an interesting account of anti- 
roll devices for ships. 

Various types of gyro-compass form the subject- 





matter for Chapter V, where detailed descriptions 
are given of the Sperry, Brown, Anschutz, Arma and 
Florentia instruments. In the last chapter, parti- 
culars are given of the various devices that have 
been suggested for the gyroscopic stabilisation of 
vehicles in monorail traction. 

The book is illustrated by means of more than 
200 clearly drawn line diagrams and reproductions 
from photographs. Its theoretical treatment makes 
it very suitable for engineering students and its 
comprehensive and practical character justifies its 
recommendation to all engineers who may be 
interested in, or require information concerning, 
any form of apparatus in which gyroscopic principles 
are employed. 


pV—Tafel, Tahellen und Diagramme zur Thermischen 
Berechnung der Verbrennungskraftmaschinen. By Dr. 
Inc. O. Lutz. Berlin: Julius Springer. [Price 8.50 
marks. } 
THERE are many factors which make the calculation 
of the ideal efficiency of an internal-combustion 
engine difficult. In gas and petrol engines, which 
compress a mixture of air and fuel, the composition 
of the working substance differs during compression 
and expansion, so that the change of molecular 
volume and of specific heat must be taken into ac- 
count, whilst in oil engines of the injection type 
the problem is further complicated by the increase 
of the weight of the cylinder contents. The T-¢ 
diagram introduced by Stodola and the P-V chart 
proposed by Walker can only give approximate 
results since they are both based on a linear, or at 
most a quadratic, relation between the specific heat 
of the working substance and the temperature. In 
this valuable book the author gives a P-—V chart 
for one mol, of gas or mixture for which the con- 
struction is independent of the chemical composi- 
tion of the gas. Isothermal and isentropic lines are 
drawn on this chart so that the work done during 
compression in any given cycle may be measured 
by a planimeter. Methods are explained by which 
corrections can be applied for change of molecular 
weight and charge weight. Finally, typical cycles 
are worked out in detail and the results are com- 
pared with the thermal efficiencies as calculated on 
the assumption of both constant specific heat and a 
linear variation of the specific heat with temperature, 


Stahlhochbauten : Thre Theorie, Berechnung und Bauliche 
Gestaltung. Vol. I. By Dr.-Ing. Frreprica BLetcu. 
Berlin: Julius Springer. [Price 66-50 marks.] 

Tuis is the first of two volumes of a work on high 

steel buildings. Broadly speaking, this volume is 

devoted to the theory of the subject and the second, 
when published, is to deal with the application of 
this theory to the design of steel structures of 
various types. The contents appear under eight 
sections. The first of these deals with earth 
pressure, wind and snow loads and loads through 
belt transmission. It also includes details of head 
and side room for cranes. In brief, it considers all 
the loads, both dead and live, which might affect a 
steel building, as well as the clearance required for 
cranes, which can be considered as an integral part 
of the structure. In the second section is given an 
account of the behaviour of mild steel under test 
and the influence of fatigue. The third deals 
mainly with the unsymmetrical bending and torsion 
of both rolled and built-up girders. The bending 
of girders of variable depth is considered, as well as 
methods of curtailing flange plates. The next 
section deals with instability, with particular refer- 
ence to columns. A full examination of elastic and 
non-elastic buckling is included under both axial and 
non-axial loading. The strength of latticed columns 
of uniform and non-uniform cross-section is treated 
at some length, whilst web buckling and the lateral 
instability of girders also receive consideration. 
Section V deals with the effects of distorting forces 
on steel structures. A large number of examples on 
portal frames of numerous types with both straight 
and curved members are worked out in detail, as 
well as many problems relating to continuous beams. 

The treatment is very thorough and must have 

involved a large amount of labour combined with 

an extensive experience of this work. In Section VI 

the deflection and vibration of steel structures 

receive somewhat exhaustive treatment. This is a 
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most interesting section and is well worthy of study. 
From a consideration of displacement diagrams and 
forces at the various nodes the frequencies are 
calculated. In the section which follows is given a 
full account of the design of riveted and welded 
joints. The last section deals with joints between 
girders and gives details of the construction of 
built-up columns, columns caps and _ bases, and 
built-up girders. This section can be looked upon 
as introductory to the second volume. 

Although it is evident that the work as a whole is 
incomplete without the second volume, yet the first 
volume is complete in itself as far as it goes. Each 
branch of the subject with which it deals is very 
thoroughly considered, and the volume can be looked 
upon as a mine of information about the principles 
underlying the construction of steel structures. 


SINE-WAVE ALTERNATOR FOR 
METER TESTING. 


Ir will have been evident from the attention paid 
to the subject that not the least of the responsibilities 
of a public electricity supply undertaking is the pro- 
vision of accurate meters for determining the amount 
of energy used by the consumer. In fact, considerable 
expenditure is necessary on this item, some of which is 
absorbed in plant for calibrating the meters before 
they are installed, and at intervals afterwards. Since it 
is desirable, when testing two-element meters, such as 
wattmeters and watt-hour meters, that it should be 
possible to adjust the phase relation between the 
voltages applied to the voltage and current coils, as 
well as the magnitude of these voltages and the fre- 
quency of the supply, special generators are necessary, 
and this need is, it is claimed, met by the Castle Sine- 
Wave Alternator set manufactured by Messrs. J. H. 
Holmes and Company, Limited, Hebburn-on-Tyne. 

This set, a photograph of which is reproduced in 
Fig. 1, consists of two alternators directly driven by a 
motor, or motors, One of these alternators supplies cur- 
rent to the voltage coils and the other to the current 
coils of the meters under test, the frequencies of the two 
supplies being the same, since both machines have the 
same number of poles and run at the same speed. The 
alternators are much larger than standard machines of 
the same output, and are designed to give a voltage of as 
nearly as possible pure sine-wave form, even when the 
fields are very weak, a condition which is of importance 
in meter testing, especially when meters of the induction 
type are being run at a low power factor. The correct 
weve form is ensured by using specially-shaped skew 
slots in the stator core and pitched and distributed 
coils. The windings are so arranged that single- 
phase, two-phase, and three-phase current can be 
obtained up to the full output and at any power factor 
from zero to unity. The rotors, which are of the non- 
salient type, are wound with similar coils and are, in 
addition, provided with short-circuited windings so 
as to enable the alternators to supply single-phase 
current. Another feature of these machines is their 


large air gaps. The rotors are carefully balanced and | 


the brush gear and slip-rings designed not only to 
avoid vibration, but to ensure good contact, so that the 
excitation current shall be steady and the contact 
drop across the slip rings shall be uniform. 











Fie. 3. 


The phase relation between the voltages across the 
voltage coils and the current coils is made adjustable 
by constructing one of the alternators so that its 
stator can be rotated through an are exceeding a 
pole-pitch. This enables the voltage waves of the two 
machines to be so related to each other that loads can 
be produced with power factors varying from unity 
to zero, either leading or lagging. As shown in Fig. 2, 
the rotatable stator is mounted on roller bearings in an 
outer case and is fitted with a worm segment, which 
meshes with a worm that has been specially constructed 
to avoid backlash. This worm is operated by a hand- 
wheel or small pilot motor. 

The performance of a Castle sine-wave alternator 
can be appreciated by an examination of the curves 
given in Fig. 3. In this illustration the curve AA is 
taken on the loaded phase and the curve BB on an open- 
phase when the machine was working on normal 
flux. 

The driving motor may be supplied either with 
alternating-current or direct-current, and in the former 
case should be of the shunt characteristic commutator- 
type to ensure steady running at all points within the 
specified speed range. If a very wide range of fre- 
quencies is required when the supply is direct-current, 
the use of a motor fitted with two commutators is 
recommended, the necessary regulation being obtained 
by a combination of shunt and series-parallel connec- 
tions. Special attention must be paid to the design of 
the brush-gear and to good commutation, as this is 
essential in order that the constant speed necessary 
to give a constant frequency may be obtained. ; 


THE PRESERVATION OF RAILWAY 
SLEEPERS. 


It was early recognised in railway work that timber 
sleepers afforded the best solution of the track problem, 
but it was also quickly recognised that the wood 
required to be treated in some way in most countries 
to prevent rapid decay. In new countries, as elsewhere, 
where timber was plentiful, cheapness of construction 
or supplies rendered this less important in certain cases. 
When Bethel took out his patent for the pressure 
creosoting of timber, it was almost immediately 
adopted universally. Experience confirmed the antici- 
pations of its value and, in modified form, it is in 
extensive use to-day. The changes introduced and 
the results now obtained were well reviewed in a 


paper read at the meeting of the British Wood Preserv- | 


ing Association, by Mr. J. Bryan, of the Forest Products 
Research Laboratory, Princes Risborough, and repro- 
duced in a recently published issue of the Journal 
(vol. iii) of the Association. 

The importance of the subject to this country may 
be judged from the fact that our main railways use, on 
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an average, 4,000,000 sleepers every year, and it has 
been estimated that there are more than 100,000,000 
actually in use in the tracks. The further significance 
of their preservation was well brought out in the discus- 
sion of the paper referred to, by Mr. R. Carpmael, 
chief engineer of the Great Western Railway, who 
stated that for every year that his company could 
defer the re-laying of one mile of first-class track, it 
| postponed the expenditure of 3,000/. 

Most of the railway sleepers in use in this country 
are made from one of two species: Pinus Sylvestris, 
represented by Scotch fir and Baltic redwood, or 
Pseudotsuga Tazxiflora, generally known as Douglas 
fir, or Oregon pine. The sleepers made from the 
former are generally cut from a 10-in. square baulk, 
which has been hewn from a log slightly larger in 
diameter. This is sawn down the centre to make 
two sleepers 10 in. by 5in. Each, therefore, has one 
sawn face exposing heartwood, and three hewn faces 
generally exposing sapwood. The sapwood of this 
species is very easily impregnated with creosote under 
pressure, but the heartwood offers more resistance to 
the process. Usually, for the purpose, the timber is 
first subjected to a vacuum, after which it is flooded 
with creosote and pressure is applied until the sleepers 
have absorbed an average of 9 lb. to 10 lb. of creosote 
per cubic foot. At the end of the process, the re-appli- 
cation of a vacuum causes the removal of all excess 
creosote. Cutting for examination after treatment 
reveals the fact that the sapwood is deeply impregnated, 
but the heartwood, which is much more durable, has 
only been penetrated to a limited extent. In conse- 
quence of this absorption, the life of a railway sleeper 
is increased from 6 years or so, to from twenty to thirty 
years. At the end of this time, the decay is found 
mostly on the heartwood face. 

In the Rueping process, compressed air is first 
applied to the timber, then the cylinder is flooded 
with creosote at the same pressure, but this is later 
raised to effect the desired impregnation. The air 
within the minute spaces in the timber is thus com- 
pressed and on release of the pressure the excess 
creosote is discharged, leaving but a coating on the 
cell walls. In this process, deep impregnation is 
obtained without a large absorption. With Scotch fir, 
or Baltic redwood, as much as from 15 lb. to 20 Ib. of 
creosote may be taken in, but on the release of the 
pressure, half of this is returned. Complete impregna- 
tion of the sapwood results, together with deeper entry 
into the heartwood than is obtainable with the usual 
full-cell process, while there is also a saving of creosote. 
Timber subjected to the Rueping process does not 
bleed creosote on temperature changes, as is the 
case with that treated on the Bethel system. Post 
Office telegraph poles have been treated by the Rueping 
process since about 1913, and are, so far, free from 
decay and from excessive tarry exudations. 

During the latter period of the European War, 
Douglas fir sleepers were first introduced on the rail- 
way systems of the United Kingdom in any appreci- 
|able quantity. Similar treatment to that applied to 

Baltic redwood sleepers failed to afford the same absorp- 
| tion and penetration. After a few years, it was found 
| that these sleepers were showing signs of decay, and 
| they had to be removed from the track after from eight 
| to twelve years’ service. Incision, which has been 
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found advantageous in other connections, or the 

”? making of a number of small cuts over the surface of the 
DIESEL-ELECTRIC TUG - ACKLAM CROSS. inher panallil to the grain, and about } in. deep and 
1 in. long, has been found to provide a solution. Such 
incisions increase the absorption capacity of the 
timber from 30 per cent. to 80 per cent., and ensure 
uniform protection on all sides. Corsican pine is a 
timber very suitable for sleepers. It is very similar 
to Scotch pine, but has a larger proportion of sapwood, 
and for that reason is best treated by the Rueping 
process. In Great Britain only coal-tar creosote oil 1s 
used as a preservative, its toxic properties being 
more than are actually necessary, for it can preserve 
a sleeper against decay for a longer period than is 
warranted by its mechanical life. For this reason 
mixtures with cheaper non-toxic oils are resorted to 
in countries where creosote is expensive. 

Another phase of timber preservation, referred to 
in the same Journal, is the method of charring. From 
the charred oak posts found in the prehistoric hill 
forts of the South Downs, it would seem that this 
process is one of the oldest known. Recently experi- 
mental work has been carried out in Australia using 
an oxy-acetylene flame, the purpose being to treat 
telegraph poles which had been given no effective 
preservative treatment and had been attacked at the 
air-earth line by fungus. It is claimed that the process 
destroys the fungus znd produces a coat of char which 
will hold a large quantity of liquid preservative applied 
afterwards. Charring is usually performed for a dis- 
tance of 12 in. above and below the ground line. 


CONSTRUCTED BY MESSRS. HALL, RUSSELL AND COMPANY, LIMITED, ABERDEEN. 











THE DIESEL-ELECTRIC TUG 
‘**ACKLAM CROSS.”’ 

Tue Diesel-electric tug Acklam Cross, which has been 
constructed by Messrs. Hall, Russell and Company, 
Limited, Aberdeen, to the order of Messrs. Robinson 
and Crosthwaite, managing owners of the Tees Towing 
Company, Limited, Middlesbrough, and has recently 
completed her trials, is interesting from the facts that 
she is said to be the first British electric tug, the first 
electric tug to be built for private owners, and the first 
electrically-propelled vessel to be electrically started. 
The Acklam Cross was constructed from the designs 
and specifications of the builders, and of Mr. R. Reid, 
M.Inst.N.A., Hull, and is 98 ft. long overall and 90 ft. 
between perpendiculars. She has a 22 ft. beam by 
11 ft. 6 in. depth, and complies with Lloyd's require- 
ments for Class +100 A.1. “ for towing services.” Her 
appearance is well shown in the illustration which is 
given in Fig. 1. She is provided with a balanced stream- 
line rudder which is fitted on a carrier with a bearing 
pintle of stainless steel, and is operated through electro- 
hydraulic gear manufactured by Messrs. Gemmell and 
Frow, Limited, Hull. In this way, as was demon- 
strated during the trials, good steering and manceuvring 
qualities are obtained. Electro-hydraulic equipment 
by the same firm is also employed for operating the 
windlass. 

Superior accommodation is provided for the captain 
and crew, the former being housed in a cabin under the 
wheelhouse, which is finished in polished oak, with rub- 
ber flooring and chromium-plated fittings. The crew’s 
quarters are in the forecastle, where there is a separate 
room for the engineer. The galley range is fitted with 
oil-burning equipment, and hot water is obtained from 
an oil-fired boiler. The binnacles, side lights and other 
fittings are chromium-plated, and a chemical extinguish- 
ing system has also been fitted by the Pyrene Chemical 
Company, Limited. 

The propelling machinery, of which a view is given 
in Fig. 2, consists of two Brotherhood-Ricardo six- 
cylinder Diesel engines, which were manufactured by 
Messrs. Peter Brotherhood, Limited, Peterborough, and 
are capable of developing 300 brake horse-power con- 
tinuously at a speed of 900 r.p.m. Their cylinder 
diameter is 7} in. and the stroke 12 in. These engines 
are placed side by side on either side of the centre 
line of the ship and will run in opposite directions 
at a constant speed. The single sleeve, which performs 
the functions of the inlet and exhaust valves in the 
Ricardo engine, is operated at half the crankshaft speed 
by a rocking lever. This rocking lever is driven by a 
throw on the lay shaft giving a very nearly elliptical 
motion, and therefore at approximately uniform 
velocity. 

Each cylinder is a separate iron casting, and is pro- 
vided with air inlet and exhaust passages on opposite 
sides corresponding to similar ports in the sleeve. The 
crankshaft consists of drop-forged alloy steel webs 
shrunk on to case-hardened and ground journals. The 
crank pins, which are also case-hardened and ground, are 
secured to the webs by a system of pinching bolts, 
which has been specially designed by the firm. Fuel 
injection is effected by a six-feed Bosch pump with a 
separate lead to each cylinder. The fuel injectors on 
the cylinders have a single orifice, choking being pre- 
vented by a filter. Governing is effected by a sliding 
Fie. 3. 500-H.P. DouBLe-ARMATURE PROPULSION MorTor. rod actuated by the governor and partially rotating 











Fie. 1. THe VEsSEL ON TRIAL. 





Fie. 2. InterRion oF Ene@tne Room. 
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the pump plungers, so that a greater or less amount of 
fuel is by-passed on each stroke. Lubrication is on 
the forced system, with dry crankcase, one pump 
drawing its oil supply from a chamber in the bedplate 
and delivering it through a cooler, while the other 
picks it up from the crank pits and returns it through a 
strainer to the bedplate. A centrifugal circulating 
pump and a bilge pump, with crossover connections, are 
fitted. To show if each cylinder is firing correctly, the 
engines are provided with a 12-point thermo-couple 
pyrometer. The guaranteed fuel consumption, with 
oil having a net calorific value of not less than 18,000 
B.Th.U. per lb., was 0-38 lb. per brake horse-power hour 
at full load, 0-39 Ib. at three-quarter load and 0-44 Ib. 
at half load. We understand however, that on test these 
figures were much improved upon. 

Each of the engines is direct-coupled to a maim 
direct-current generator, and to an auxiliary generator, 
these machines, like the rest of the electrical equip- 
ment on the ship, being manufactured by Messrs. 
The General Electric Company, Limited, Magnet 
House, Kingsway, London, W.C.2. The two main 
generators supply direct-current at 250 volts and are 
coupled in tu the 500-h.p. double-armature 
propulsion motor, which, in turn, is directly connected 
to the propeller. An illustration of this motor is given 
in Fig. 3. Speed control and reversing of the motor is 
effected on the Ward-Leonard system, the equipment 
being arranged so that one generator can be short- 
circuited and the other used to supply the two motor 
armatures in series. The generator main switches are 
of the change-over type, and are fitted with auxiliary 
contacts which operate in conjunction with the field 
contacts so that the circuit can only be made or broken 
when there is no excitation. This equipment is 
mounted on a board of the “ dead-front ” type, and the 
junction point of the two motor armatures is connected 
through a circuit-breaker and a resistance to the ship’s 
frame in order that the pressure to “ earth” shall not 
exceed 250 volts. This board is fitted with the usual 
ammeters and voltmeters, as well as with an earth 
detector and motor speed indicator. In addition, 
there 1s a special chart recording instrument, with 
three pens, one for recording the current in the propul- 
sion circuit and the other two operated by coils, which 
are connected to the auxiliary generators and show 
whether both engines are running or not. This 
instrument, therefore, provides the owners with a 


series 


check on the staff, and ensures that the engines are | 


operated in accordance with previous instructions. 

The auxiliary generators, in addition to acting as 
exciters and supplying the auxiliary plant on the 
vessel, are also used to charge the batteries which are 
employed for starting the engines. These batteries 
are connected to the main generators by depressing a 
push-button, so that the latter run as motors. In 
this way it has been possible to dispense with com- 
pressed air for starting purposes. The plant is capable 
of distant control from two pillars in the wheel- 
house and two on the flying bridge, all the handles 
being mechanically coupled together. A duplicate 
controller, which can be operated by a hand-wheel on 
the board in the engine room, also forms part of the 
equipment, and can be brought into operation by 
moving a transfer switch. This switch can, however, 
only be operated after the excitation has been cut off. 
The batteries used for starting were manufactured 
by Messrs. The Chloride Electrical Storage Company, 
Limited, Manchester. The installation and fitting out 
of the machinery was carried out by the engineering 
department of the shipbuilders, and the wiring was 
effected by Messrs. Campbell and Isherwood, Limited, 
Liverpool. 


STEAM ROLLER FOR 
EMBANKMENTS. 

On page 10 anle, we published a short illustrated 
article on a steam roller constructed by Messrs. Marshall, 
Sons and Company, Limited, Gainsborough, for con- 
solidating the embankments of a new reservoir now 
under construction at Wearhead, Co. Durham, for the 
Durham County Water Board. We have since received 
some further information on this machine in the form 
of a report, dated July 17, 1933, by Mr. W. 8. Allderidge, 
resident engineer on the works, and it may be of 
interest to add some of the information contained in 
this report to our previous article. 

It is pointed out, for instance, that the principles 
underlying the design and construction of an embank- 
ment roller are in almost exact opposition to those 
applying to a road roller. In the case of tipped 
materials, the consolidation is required irrespective of 
irregularities left on the surface of the lifts. The ideal | 
roller, it is pointed out, would have a large unbalanced 
weight to give the maximum vibration as the roller | 
traversed the ground. Unfortunately, however, the 
unbalanced weight would require to be of such pro- 
portions that a very heavy roller would be required to 
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perienced with maintenance. To get this vibration 
without unbalanced weight, large cross strakes pro- 
jecting 5 in. or 6in., fitted to the wheels at about 
18-in. centres, cause a useful bumping effect in the 
roller referred to. These strakes, it may be pointed 
out, were not in position when the photograph from 
which the illustration in our previous article was repro- 
duced, was taken. 

Gradients of 1 in 3 must be traversed by the con- 
solidating roller, and the steering lock of the latter 
need not be as much as is provided on a road roller, 
but much greater power is required to steer the roller 
on soft ground. Since the drive is taken by the rear 
rolls, the stresses on the front end of the roller, when 
it is being driven into and up steep slopes in soft 
material, are very high, and for this reason the normal 
type of front end and swivel fork is not of sufficient 
strength. From experience gained with other types 
of roller, it was decided to fit the special roller with a 
two-cylinder high-pressure Sentinel engine giving a 
constant torque at all speeds with an ample reserve 
of power. A Sentinel boiler was also fitted, partly 
because of its excellent service on locomotives employed 
on the same contract, and also on account of its suit- 
ability for use on gradients which would be sufficient 
to leave some of the tubes of a locomotive-type boiler 
partly above the water level. ‘the Sentinel boiler also 
has a wide range of working pressure, being used at 
100 Ib. to 150 Ib. per square inch for normal level 
rolling in soft materials, and at 275 lb. per square inch 
on | to 3 slopes. 

As stated in our previous article, the rear wheels 
are 3 ft. in width and 10 ft. in diameter to the base of 
the strakes. The advantage of this is that, on hard 
material, only the strakes come into contact with the 
ground and the bumping of the roller from one strake 
to the next assists the consolidation. In soft material, 
with the roller buried to a depth of 6 in., each rear roll 
gives a supporting area of 13 sq. ft.; at depths of 12 in. 
and 18 in., the corresponding supporting areas are 
18 sq. ft., and 22 sq. ft., respectively. It is pointed out 
in the report that the emboank:nent roller is capable of 
continuous work when all four wheels are buried to a 
depth of from 12 in. to 18 in., whereas a standard roller 
of 4 tons less gross weight than the embankment roller, 
the weight of which is 16 tons, can seldom get away 








withstand the vibration, and difficulty would be ex- 


when its rear wheels are buried to the extent of 6 in., 
while at a depth of 9 in. the firebox usually touches 
the ground. 

The report points out, in conclusion, that it has been 
found that the special type of roller referred to can 
commence work on soft materials with bearing pres- 
sures of 5 cwt. per square foot, and, after consolidating 
the material, will continue to work with the strakes 
only touching the ground, giving a bearing pressure of 
over 2 tons per square foot. It is not considered that 
the wheels of the roller are as large as they should be 
for the best results, but a medium size was chosen, and 
it is proposed to work the machine thus for a year, 
and then to make any modifications which may be 
suggested by experience. 


LABOUR NOTES. 

Tue Ministry of Labour estimates that on August 21, 
1933, there were approximately 9,857,000 insured 
persons aged 16-64 in employment in Great Britain. 
This was 57,000 more than a month before, and 648,000 
more than a year before. The improvement continued 
in iron and steel manufacture, general engineering, 
shipbuilding and ship-repairing, electrical apparatus 
manufacture, the woollen and hosiery industries, and 
in the shipping, hotel and -boarding-house services. 
There was also some improvement in coal-mining 
and in the building industry, while the termination of 
local holidays at certain centres of the cotton and jute 
industries led to a reduction for those industries, in 
the numbers registered as unemployed. On the other 
hand, there was a further decline in the tailoring and 
boot and shoe industries, and a slight setback also 
occurred in the pottery industry. 


On August 21, 1933, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 1,843,517 wholly unemployed, 
483,432 temporarily stopped, and 84,188 normally in 
casual employment, making a total of 2,411,137. This 
was 31,038 less than the number on the registers on 
July 24, 1933, and 448,691 less than a year before. 
The total on August 21, 1933, comprised 1,984,930 men, 
62,365 boys, 320,667 women, and 43,175 girls. 


Of the persons on the registers on August 21, 1933, 
about 43 per cent. were applying for insurance benefit 
and about 44 per cent. for transitional payments, 
while about 13 per cent. were uninsured or were, for 
other reasons, not entitled to benefit or transitional 
payments. In the case of about 55 per cent. of the 


total of 2,100,271 persons on the registers who were 
applying for benefit or transitional payments, the last 
spell of registered unemployment had lasted less than 
three months, and in the case of about 66 per cent. 
it had lasted less than six months; about 23 per cent. 
of the total had been on the register for 12 months or 
more. 


Between July 24 and August 21, the numbers on the 
registers decreased by 11,741 in the London area, 
4,825 in the South-Eastern area, 1,933 in the South- 
Western area, 2,936 in the North-Western area, 12,060 
in Scotland and 6,361 in South Wales. In the Midlands, 
they increased by 1,431, and in the North-Eastern area 
by 7,387. 


Addressing the Trades Union Congress, which 
opened at Brighton on Monday, Mr. A. G. Walkden, 
the president, said that Mr. Roosevelt’s programme of 
industrial recovery was remarkable, because it involved 
a radical departure from the traditional policy of 
economic individualism which had dominated American 
industry. The Industrial Recovery Act applied two 
sound trade union principles. Moreover, it required for 
its fulfilment the full recognition of trade unionism 
by employers, and the utmost co-operation between 
the unions and the employers in carrying out the 
recovery programme. Fundamental to the programme 
was the trade union principle of the shorter working 
week and the raising of wages, with the object of 
redistributing employment and increasing consumers’ 
purchasing power. Whatever might be said about 
the details of the codes of fair practice which the Act 
required each industry to formulate, trade unionists, 
at any rate, would recognise that President Roosevelt 
had given emphasis and authority to their ceaseless 
protests against wage cutting as a method of meeting 
the crisis caused by trade depression; that he had 
reinforced their contention that one of the remedies for 
existing conditions in industry was the shorter working 
week; and that no measures that were directed only 
towards the stimulus and enlargement of production 
could bring about recovery without the adoption of 
measures calculated directly to increase buying power. 


Mr. Walkden regarded it as significant that the 
American recovery programme called for a very large 
expenditure on public works. It seemed to him, he 
said, that the head of the American Government had 
taken decisive steps to show that economic indivi- 
dualism, both in theory and practice, was played out. 
He was not going to say that America had been con- 
verted overnight to socialism, but he did say, on the 
evidence available, that America had turned to the 
policy which organised Labour had long advocated, as 
a solution of the present crisis. 


Mr. F. A. Smith has been returned at the head of the 
poll in the election of general secretary of the Amalga- 
mated Engineering Union, in succession to Mr. A. H. 
Smethurst, who recently retired under the age limit. 
His total vote was 22,280. As, however, the 18 other 
candidates polled an aggregate of 22,454, a second 
ballot is necessary between Mr. Smith and the candi- 
date who ranked next to him. This was Mr. H. W. 
Hutchinson, for whom 4,722 votes were cast. Mr. 
Smith is, at present, an assistant general secretary. 


Delegates of the National Union of Railwaymen, 
sitting in London last week, considered a proposal that 
their organisation should amalgamate with the Trans- 
port and General Workers’ Union. According to an 
official statement circulated at the close of the 
conference by Mr. Marchbanks, the acting secre- 
tary, several propositions were submitted. The first 
instructed the executive to proceed with a view to 
discussing a formula of amalgamation with the Trans- 
port and General Workers’ Union, in accordance with 
the present constitutions of both unions. That was 
defeated. Another was to set up a sub-committee 
comprised of representatives of the special general 
meeting and the executive committee to discuss a basis 
of amalgamation, and under what conditions it could 
be carried through. That also was defeated. A third 
was to take a ballot vote of the whole of the member- 
ship of the union on the amalgamation question. That, 
too, was defeated. 





Finally, the conference reached a decision in the 
following terms:—‘ That, having considered the 
reports of the general secretary, the executive com- 
mittee decision of June and the special meeting decision 
of July relative to the formation of one transport 
union, this special delegate conference decides to 
appoint a joint sub-committee of three members of 
the special delegate conference and three members of 
the executive committee to consider the existing 





circumstances relative to the question of organisation 
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within the transport industry, with a view to meeting | 
the defects which now exist, this sub-committee to|steps to 
present a report to the next special delegate conference | procedure to be followed when there is failure to agree 


or the annual conference.”’ “In other words,” added | 
Mr. Marchbank, “ there is a strong feeling in favour of | 
one transport union, and the business of the sub- 
committee is to examine the position in the light of | 
trade union organisation covering various transporta- | 
tion agencies, and to submit a report of their views on | 


the possibility of such an amalgamation.” | 
| 





The executive council of the Amalgamated Union of | 
Building Trade Workers has decided to defray the | 
cost of providing and erecting a tombstone over the 
grave of James Hammett in Tolpuddle Cemetery. 
Hammett was one of six Dorchester men, himself a 
bricklayer, who were tried at Dorchester one hundred 
years ago on a charge of administering an unlawful oath, 
and transported to the penal settlement in Australia. 
“The oath was, of course,” Industrial News says, 
“‘ nothing more than the pledge given by new members 
on joining their trade union.” 











The draft of a new agreement, covering wages and 
working conditions, recently drawn up by the execu- | 
tive council of the Chemical Workers’ Union, was | 
considered by a national conference of factory stewards | 
in London last week-end. The changes embodied in| 
the proposed agreement include a reduction of hours | 
from 48 to 40 per week, time and a-half instead of | 
time and a-quarter for all overtime, and 12 days’ 
holiday a year instead of six. The wages of men in 
Grade 1 are to be 80s. per week instead of 70s., and 
those of men in Grade 2 70s. per week instead of 50s. 
and 55s. Women in Grade | are to be paid 40s. per 
week instead of 34s., and women in Grade 2, 35s. | 
per week instead of 28s. 6d. Junior labour is limited 
to one per four adults, full wages are to be paid during 
sickness, and compensation, based on years of service, 
is to be paid to workers discharged owing to re- 
organisations. 











An official statement issued by the union says that 
162 stewards attended the conference, representing 
the employees of 67 of the principal firms in the trade, | 
employing in the aggregate more than 20,000 workers 
likely to be affected by the proposed new terms. The 
factories prospectively affected are in London, Man- 
chester, Liverpool, Birmingham, Bristol, Coventry, 
Leeds, Derby, Edinburgh, Glasgow, Nottingham, 
Newcastle and Sheffield. The conference approved 
the draft and pledged itself to take all possible steps 
to prevail on the members to vote in favour of sub- 
mitting the new terms direct to all firms with a view 
to their early adoption and operation. The rules of 
the union call for a 75 per cent. majority of the 
members involved before such action can be taken. 





The four main line railway companies have suggested 
to the three unions of railwaymen that consideration 





| their length of service in the Communist Party. 
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The Presidium of the Central Executive Committee 
on general questions relating to wages and working | of the Soviet Union issued, on July 17, an Order relating 
conditions. The communication is to be considered | to apprenticeship in co-operative craft undertakings 
next week by the executives of the unions, and it is|and apprenticeship to craftsmen who are not co- 
expected that a conference on the subject will take | operators. This Order provides that regular apprentice- 
place later this month. ship must be organised and worked in groups either 
in the schools of industrial apprenticeship established 
In the course of a speech delivered recently, by the craftsmen’s co-operative organisations or in the 





|Mr. Andreiev, People’s Commissary for Transport, | Workshops of craftsmen’s co-operative production 


said that the working of the railways in Soviet Russia | #8sociations. Individual apprenticeship in the homes 


| was most unsatisfactory. The causes of the inefficiency | of craftsmen, whether co-operators or not, is only per- 


were, in his opinion, the wholly inadequate quality of | mitted in those districts and occupations where the 
repair work, owing to economies at the expense of | System of organised apprenticeship cannot yet be put 
proper working and the spirit of irresponsibility which | to effect. 
prevailed in the repair shops; the craze for new lines | 
and new inventions, the result of which had been to | 
leave existing material and lines in a state of total 
neglect, especially in regard to rails and superstructures ; 
the unsatisfactory organisation of work, due to exces- | 4pprentices in co-operative workshops may not exceed 
sive bureaucracy, failure to make proper use of tech-| twice the number of the members of the association 
nical experts (most of whom were employed on | working in the same place. The number of appren- 
administrative work although their numbers were | tices in the homes of craftsmen may not exceed two 
already too limited); a wage system which did not| for each craftsman. Young persons who have com- 
sufficiently stimulate the zeal of railwaymen ; and the| pleted their apprenticeship in the craftsmen’s co- 
weakening of labour discipline. operative movement under the system of organised 
training are bound to work for at least two years in 
the craftsmen’s co-operative movement. 





Only persons aged fifteen years who have com- 
—- their compulsory primary education are eligible 
or admission to apprenticeship. The number of 











Other high Soviet officials are quoted by Industrial 
and Labour Information, as stating that the serious | 
faults in the organisation of transport owe their exist- 
ence and development to the incapacity of the 
Communist managers of railway systems and individual 
lines. These managers, who are generally appointed for 
political reasons and without any regard to their 
technical knowledge, have often, it is declared, shown 
themselves to be totally ignorant of practical questions 
concerning railways. Being thus unable to supervise 
and check the work of their subordinates, they are 
not in a position to undertake the proper management 
of the railway lines entrusted to them. In future, it | the National Union of Clerks, W. J. Edwards of the 
is announced, greater importance will be attached to| Iron and Steel Trades Confederation, and T. McCarthy 
the technical knowledge of railway managers than to| of the Amalgamated Engineering Union, who, it is 
| added, is about to take a course of study at the Brook- 

wood Labour College in New York. 


The Education Committee of the Trades Union 
Congress General Council reports six successes in the 
recent examination for the Oxford University Diploma 
in Economics and Political Science by Trades Union 
Congress Scholarship-holders at Ruskin College. The 
successful candidates were E. Bond of the South Wales 
Miners’ Federation, S. Brumley of the National Union 
of Agricultural Workers, A. W. Clifford of the Associated 
Society of Locomotive Engineers and Firemen, W. M. 
Cooper (who obtained the diploma with distinction) of 





————— 


RING ROLL MI 


Under a new disciplinary code the following penalties 
may be imposed on railwaymen in Soviet Russia: | 
Admonition ; reprimand; severe reprimand; severe | PLANT 
reprimand with notice of dismissal ; arrest up to 20 days ‘ 
without suspension from duty; arrest up to 20 days| Tue interesting pulverising plant illustrated by 
with suspension from duty; deprivation of functions| Figs. 1 to 11, above and on pages 244 and 245, is 
and reduction to a lower rank for one year; summary |in operation at the Brimsdown Generating Station of 
dismissal ; summary dismissal with loss of the right | Messrs. North Metropolitan Electric Power Supply 
to work in the transport industry in general or in par-| Company. It has been installed by Messrs. The 
ticular posts for the period of one year. Failure to| British ‘* Rema” Manufacturing Company, Limited, 
appear at work without good reason and abandonment | Halifax, on the firm’s ring roll mill and vacuum system. 


|of work without permission entail summary dismissal |The capacity is from 10 tons to 12 tons of coal dust 
\of the worker and withdrawal of his food and ration| per hour, the precise output depending upon the 


the most charac- 


cards. He may also be deprived of his right to housing | condition of the raw coal. Perha 
t the raw coal is 


accommodation, if provided by the railways. | teristic feature of the system is t 
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Fic. 3. Grixpina MILL. 


dried as it is delivered to the grinding mill by a stream 
of hot air. The coal is actually suspended in the air 
stream during its passage so that the whole surface of 
each piece is exposed to the hot flow, and is thus effec- 
tively dried. Though Figs. 1 to 7 above and on page 243, 
are informative as regards the details of the plant, its 
layout should be first considered. For this purpose, 
Figs. 9 to 11, page 245, may be referred to, particularly 
the last figure which gives a diagrammatic view. The 
raw coal, which does not exceed | in. cube, is stored in | 
an overhead bunker, whence it is delivered by way of a | 
closed chute on to a steel-belt conveyor, with which is 
incorporated a Lea cubi-meter. The coal, after being 
weighed in this manner, passes down a second chute into 
the feed hopper of the grinding mill. This hopper has a 
capacity of 1,100 lb., and is fitted with a glass inspection 
window so that any interruption to the flow can be | 
detected. The course of the can be readily | 
followed in Figs. 8, 9 and 10 

At this point it must be made clear that the outlet of 
the feed hopper does not communicate with the interior 
of the mill, as might be assumed from Figs. 8 and 9. 
It opens into what is known as the ascension pipe, | 
i.e., the vertical pipe to the left of the mill in Fig. 11. 
The upper end of this pipe enters the sifter, whilst its 
lower end is connected with the air supply pipe, which 
has three supply connections, viz., that to clean hot | 
air from the stoker-fired heater at the right of Fig. 11; | 
clean cold air from the atmosphere; and dust-laden | 
bot air from the exhauster fan delivery. All three | 
supplies have regulating valves. The short branch on 
the air supply pipe immediately below the mill, in 
addition to forming the outlet for the pulverised coal, 
enables tramp iron, or other material heavier than | 
coal, which may have found its way into the mill, to | 
drop into the pocket below the branch, from which | 
pocket it is periodically removed. The movement of 
the air in the ascension pipe is set up by the exhauster 
fan seen near the centre of the figure. The inlet of the 
fan is connected to a cyclone separator which, in turn, is 
coupled to the sifter. The air in the ascension pipe 
travels vertically upwards, at rate® depending on the 
duty required. The maximum rate is 21,000 cub. ft. 
per minute, measured at the exhauster fan suction, 
and when the raw coal contains 18 per cent. of moisture. 
Quantities of air such as this naturally result in a very 
high velocity, and the falling movement of the raw 
coal as it leaves the feeder connection is immediately | 
reversed by the air stream. The coal is thus carried up 
by the air stream into the sifter, the turbulence set up 
in the stream by the entry of the coal giving the latter 
a spinning movement conducive to good drying. 

The sifter consists of a pair of concentric cones. 
The ascension pipe runs up some distance into the 
outer cone at its apex, and is, of course, open-ended. 
The point of the apex is, however, diverted to the mill 
and is formed into a supply pipe to the grinding ele- 
ments. The inner cone is truncated by a somewhat | 
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issuing from 
the ascension 
pipe down 
wards. The 
raw coal then 
falls into the 
pocket round 
the end of the 
pipe as the 
velocity of the 












---------------------------- 30/0 


" 
| 
. 








(3782.£) “ENGINEERING 
temperature recorder and 
controller coupled to the 





supporting air 
stream is re 
duced on en- 
tering the 
cone due to the increase in area. The ground coal 
from the mill enters the air supply pipe at the outlet 
branch previously referred to and is carried up the 
ascension pipe with the raw coal into the sifter. 
Here the coarser particles return to the mill for 
re-grinding, and the finer material is carried up into 
the annular space between the two cones. The interior 
of the inner cone is connected with the suction pipe 
to the cyclone, and the fine pulverised coal enters 
it through a series of ports with adjustable vanes 
arranged round the periphery near the top. The 
movement of the air in the sifter is, due to the arrange- 
ment of the vanes in the inner cones, of a vortical 
character, a centrifugal action thus set up enabling 
separation of the coal dust to be made to any degree of 
fineness required by adjustment of the vanes. The 
function of the cyclone, into which the coal dust is 
then drawn, is to separate the dust from the air stream. 
A small quantity escapes through the exhauster fan 
and is re-circulated should the hot air from the mill be 
reasonably free from water vapour. 

As the air stream is the drying medium, however, it is | 
more often necessary to draw off a portion of it, some- 


Fie. 5. GRINDING 


| gs . . 
times, indeed, the whole, so the exhauster fan discharge 


pipe has another outlet. This is through the filter at 
the right of Fig. 11 to the atmosphere. The filter is 
inserted in the line to trap any dust carried in the air 
from the exhauster fan so that only clean air is dis- 
charged to the atmosphere. An additional fan is 
required to draw the air through the filtering medium. 
The filter and venting fan do not appear in Figs. 8 to 10, 
though the point of connection with the exhauster fan 
discharge pipe is shown in Fig. 9. The temperature, 
as well as the quantity, of the air entering the ascension 


| pipe is regulated in accordance with the moisture content 


of the raw coal, and the supplies are arranged to maintain 
a substantially constant temperature of between 
200 deg. and 220 deg. F., at the exit from the exhauster. 
The method by which this is done is indicated diagram- 
matically in Fig. 11. The regulating valves A in the 
cold air inlet pipe from the atmosphere and in the hot 
air pipe from the heater are coupled together so that | 
as one opens the other closes. The gear is operated 
by a spring-loaded device actuated by compressed 


thermostat A. A thermostat 
B, on the air supply pipe 
to the mill, actuates a dial 
thermometer. The propor- 
tion between the air flow returned from the exhauster 
fan and that discharged to the atmosphere is regulated 
by a pair of coupled valves B on the readings of this 
thermometer. These valves are controlled by hand. 

The moisture contents are related to the output as 
follows, the figures being those given in the conditions 
of contract. The output is to be 10 tons per hour of 
coal dust to the cyclone when the raw coal contains 
no dust, and 12 tons per hour when it contains 25 
per cent. of dust, capable of passing a 150-mesh I.M.M. 
screen, the total moisture content, inherent and 
surface of the raw coal being not more than 12 per 
cent. in either case. The output may decrease by not 
more than 2 per cent. for each 1 per cent. increase in 
moisture, up to a maximum of 18 per cent. moisture. 
When a fineness of 97 per cent. through 100-mesh 
I.M.M. screen is attained, a tolerance of 2} per cent. 
up to 18 per cent. moisture is allowed. With 80 per 
cent. through a 200-mesh I.M.M. screen, the tolerance 
is 5 per cent. up to 18 per cent. moisture. The moisture 
in the ground coal is normally 3 per cent., with a 
temperature of 200 deg. to 220 deg. at the cyclone 
outlet, but a tolerance of 10 per cent. is allowed, i.e., 
the maximum amount of moisture is 3-3 per cent. 
The power consumptions at the full output of 10 tons 
per hour is 12 kW per ton of ground coal delivered at 
the cyclone for the grinding mill, and 10 kW for the 
exhauster fan. 

The plant may now be considered in more detail. 
The exhauster fan is shown with its driving motor in 
Fig. 1, and in section in Fig. 2. The former shows very 
well the method of building up the casing with renew- 
able segments bolted to the end castings, whilst the 
latter shows that the blades of the impeller are also 
renewable. It will be noticed that the main bearing 
is of the self-adjusting, double-roller type, and that it is 
water-cooled. The impeller is 5 ft. in diameter, and 
is driven direct by a variable-speed alternating-current 
motor of 135 h.p. The fan is run between the limits 
of 1,120 r.p.m. to 1,440 r.p.m. The motor and fan are 
mounted on a common bed, and the respective shafts 
are joined by a flexible coupling. The mill is shown in 
Fig. 3. As already stated, it is of the Rema ring roll 
type. The grinding elements consist of a free-running 


Rina. 


domical casting which deflects the stream of coal | air, the supply to which is controlled by a combined | ring, see Fig. 5, and three crushing rolls, of which one is 
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shown in Fig. 4. The three rolls are situated inside the 
ring in a trefoil arrangement. The top roll is fixed 
and forms the driver to the ring, whilst the two lower 
ones are pressed against the periphery by means of 
springs. The arrangement can be identified in Figs. 
3 and 8. The bearings of the spring-mounted rollers 
permit freedom of movement of the shafts in all 
directions so that close contact between the crushing 
surfaces is ensured. The openings between the shafts 
and the casings are effectively sealed. The feeder, 
which is of the rotary type, is also sealed to prevent 
leakage of cold air into the ascension pipe as the raw 
coal enters it. The drive for the rotary feeder and air 
seal is taken from the shaft of the top roller as shown in 
Fig. 3. The conical casing above the mill is the sifter. 

The mill is driven, through double-helical spur- 
reduction gear, by a variable-speed alternating-current 
motor of 180 h.p., the speed range of which is 815 r.p.m. 
to 960 r.p.m. The motor, as also that driving the 
exhauster fan, was provided by the North Metro- 
politan Electric Power Supply Company. The cyclone 
is shown in section in Figs. 6 and 7. It consists of a 
cylindrical body with a conical base containing two 
inner concentric casings of similar contour. The dust- 
laden air is drawn into the outer annulus, and passes 
successively into the two inner casings, in the course 
of which movement it is caused to deposit the coal 
dust by means of deflector vanes. The collected dust 
falling to the bottom of the inner cones is periodically 
discharged into the outer casing by means of weighted 
discharge flaps. From this casing the coal-dust is 
removed by a high-speed screw discharging device, 
and it is then transferred to the working bins by means 
of a Fuller-Kinyon pump. It may be mentioned that 
the plant, in conjunction with three 15-ton Raymond 
Mills, serves five boilers, of the Babcock & Wilcox 
type, with water-cooled furnaces, each boiler having a 
total heating surface of 10,032 sq. ft. If worked at 
their maximum overload capacity of 120,000 lb. of 
steam per hour, each boiler would consume about 
14,000 Ib. of coal per hour. 


ENGINEERING TRAINING AND 
EDUCATION. 


Chelsea School of Metallurgy.—A pamphlet containing 
particulars of the courses in metallurgy and assaying 
at Chelsea Polytechnic, School of Metallurgy, Manresa- 
road, London, 8.W.3, has recently been issued. Full- 
time courses, leading to the London B.Sc. degree and 
the Polytechnic diploma; part-time courses, suitable 
for assayers, analysts and consultants; and evening 
courses, intended for candidates for University and 
professional examinations and National Certificates 
of the Institute of Chemistry, are provided. A two- 
year evening course in engineering metallurgy, arranged 
primarily for those studying for the examinations of the 
enginvering institutions and the allied professional 
associations, is also available. Copies of the pamphlet 
may be obtained from Dr. W. A. Naish, head of the 
School of Metallurgy, at the address given above. 
The autumn term begins on Wednesday, September 27. 


PERSONAL. 
Mr. D. M. McLacatan has been appointed manager 
of the ship-repairing works of Messrs. William Beardmore 
and Company, Limited, Liverpool. 


Messrs. Marcont's Wrretess TeLecrarn Company, 
Limirev, have transferred their head offices and London 
research laboratories, from Marconi House, Strand, 


London, W.C.2, to Electra House, Victoria-embankment, 
London, W.C.2. The telephone number and telegraphic 
address remain unchanged as Temple Bar 4321 and 
Expanse, Estrand, London, respectively. 


CONTRACTS. 


Messrs. Tae British THomson-Hovuston Company, 
Limrrep, Crown House, Aldwych, London, W.C.2, have 
secured from the Southern Railway Company the con- 
tract for the supply of Mazda lamps, for the twelve 
months ending August 31, 1934. Further, the General 
Post Office has renewed the contract for the supply of 
Mazda lamps for a period of twelve months. 

Messrs. Brooke Marine Morors, Liuirep, Adrian 
Works, Lowestoft, have received an order for the con- 
struction of a Diesel-engined tug for Messrs. Lobitos 
Oilfields, Limited, Peru. The vessel is to be 45 ft. long, 
and have a beam of 11 ft. The machinery comprises a 
Diesel engine developing 80 h.p., at 800 r.p.m. 

Messrs. Attias Dieser Company, Limirep, New 
Oxford House, Hart-street, London, W.C.1, have received 
an order from Messrs. W. T. Lamb and Sons, Limited, 
Shoe-lane, E.C.4, for a British Polar Diesel engine 
developing 725 b.h.p. at 250 r.p.m. This will be direct- 
coupled to an Asea 500-kW, 400-volt, alternator for 
supplying power and light to Messrs. Lamb's new brick 
works at Bletchley. Another recent order comprises 


four 450-b.h.p. engines for driving generators on a new 
vessel building at Messrs. Harland and Wolff's yard at 
Belfast for Messrs. Shaw, Savill and Albion Company, 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W. 1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 


Metal-Cased Condensers.—The supply of metal-cased 


condensers. The Post and Telegraph Department, 
Wellington, New Zealand; October 31. (Ref. No. 


A.Y. 11,954.) 

Switchboard Lamps.—The supply of 
board lamps. The Post and Telegraph 
Wellington, New Zealand. October 26. ( 
A.Y. 11,955.) 

Telephone Gongs.—The supply of telephone gongs and 
attachment nuts. The Post and Telegraphic Depart- 
ment, Wellington, New Zealand. October 26. (Ref. 
No. A.Y. 11,956.) 

Electric Railway Overhead Equipment.—The supply of 
electric railway overhead equipment, including insulators, 
contact and catenary blips, clamps, splices, &c., pull-off 


12-volt switch- 
- = ment, 
Ref. No. 


arms and miscellaneous clips in Sherardised steel, 
malleable cast-iron, &c., galvanised steel wire, erection 
tools, &c. The New Zealand Government Railways, 


Wellington. November 2. (Ref. No. G.Y. 12,910.) 
Pumping Plant and Miscellaneous Equipment.—The 

supply of motor pumping sets, electric motors, boilers, 

pumps, soap-making plant, and sundry machine-tools 


and cutters. The Egyptian Ministry of the Interior, 
Cairo ; November 14. (Ref. No. G.Y. 12,912.) 


Brass Bars.—The supply of the 1934 requirement of 
extruded free-turning quality brass bars, hexagon or 
hexagon-cored nut sizes from f-in. to 2 in.; rounds, 
having diameters from } in. to 3 in., and flats, 3 in. wide by 
Zin. thick. The South African Railways and Harbours 


Administration, Johannesburg ; October 23. (Ref. No. 
G.Y. 12,915.) 

Ceiling Fans.—The supply under an annual rate 
contract of 220/230-V. single-phase, 50-cycle, ceiling 
fans: December 4. (Ref. No. A.Y. 11,959). And of 
220/230-V direct-current ceiling fans; December 11. 


(Ref. No. A.Y. 11,965). The Indian Stores Department, 
New Delhi. 

Weatherproof Copper Conductors.—The supply of 20 
miles of 19/0-052 double-braided, weatherproof copper 
conductors. The City of Johannesburg, South Africa ; 
September 23. (Ref. No. A. Y. 11,960.) 

Traffic Signals.—The supply of five sets of electrically- 
operated traffic-actuated signals and two spare control 
mechanisms. The City of Johannesburg; October 28. 
(Ref. No. A.Y. 11,961.) 

Bell Sets and Portable 
bell sets and portable telephones. 
graph Department, Melbourne ; 
No. A.Y. 11,963). 

Motor Cycles and Sidecars.—The supply of 65 motor- 
cycle combinations, 4 h.p. to 6 h.p., fitted with side- 
The Mechanical and Electrical Depart- 
October 7. 


Telephones. 
The 


September 26. 


The supply of 
Post and Tele- 
(Ref. 


cars complete. 
ment, Egyptian Ministry of Public Works ; 
(Ref. No. G.Y. 12,916.) 

Pumping Plant.—The supply of three electrically- 
driven centrifugal pumping sets. Johannesburg City 
Council September 23. (Ref. No. G.Y. 12,917.) 

Motor Cycles.—The supply of five motor cycles of 
high power and suitable for police work. Johannesburg 


City Council ; September 23. (Ref. No. G.Y. 12,920.) 
Waterworks Plant.—The supply and erection of a 
filtered water installation at Kafr-el-Dawar. The 
Egyptian Ministry of the Interior, Cairo; October 3. 
(Ref. No. G.Y. 12,921.) 
Steel Bridgework.—-The supply of 16 steel super- 


structures for new viaducts across the River Jacuhy, 
including four steel spans of 26 m. and of 12 of 25-4 m. 
The Rio Grande do Sul State Railways, Brazil; October 
13. (Ref. No. G.Y. 12,927.) 

Dry Cells.—The supply of 1,000 dry cells for telephones. 
The Viacao do Rio Grande do Sul, Rio Grande, Brazil. 
September 29. (Ref. No. A.Y. 11,969.) 

Electricity Meters.—The supply, under an annual rate 
contract from January | to December 31, 1934, of 
alternating-current and _ direct-current, house-service 
electricity meters. The Indian Stores Department, New 
Delhi; October 25. (Ref. No. A.Y. 11,968.) 

Rail-Car Diesel Engine.—The supply of a Diesel engine 
for rail-car operation. The Public Stores Department, 


Adelaide, Australia; December 20. (Ref. No. G.Y. 
12,934.) 
Points and Fishplates.—The supply of 56 switch 


points and crossings and 7,300 pairs of fishplates. The 
Argentine State Railways, Buenos Aires; October 17. 
(Ref. No. G.Y. 12,945.) 

Surgical Instruments and Needles.—A firm of wholesale 
distributors of surgical instruments in New York desires 
to be placed in touch with United Kingdom manu- 
facturers of surgical instruments and surgical needles. 
(Ref. No. B.Y. 7,651.) 


Mintnc DEVELOPMENTS IN THE CENTRAL VOLGA 
District, Russta.—It is reported from Samara that 
work has been started on the gold and copper deposits 
in the Klyavlensk district of the Central Volga Region 
of Russia. A metal-bearing vein of from 10m. to 15 m. 
wide has been proved extending over 1} km. Geological 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Review.—Except in structural engineering 
circles, where some slight expansion of business has been 
noted in the course of the last few weeks, conditions 
generally in North-Western iron and steel and kindred 
trades are the reverse of encouraging, and little real 
hope is entertained of any material improvement in the 
closing months of the year. At present most sections are 
being affected by seasonal influences, and as annual holi- 
days are still becoming due in many of the consuming dis- 
tricts, the demand for materials is extremely restricted. 
There is very little movement in the foundry-iron busi- 
ness, and hardly any forward transactions are being carried 
out. Constructional engineers, as the result of the receipt 
of a number of small contracts recently, are making 
heavier calls upon the manufacturers than for some little 
time past, but other heavy users have only light require- 
ments. Locomotive builders and boilermakers are 
experiencing acute depression, and machine-tool manu- 
facturers, who have been severely affected by the cessa- 
tion of Russian orders following the trouble earlier in the 
year, are in several cases rapidly nearing the time when 
staffs will have to be further reduced, or portions of 
works closed down, as the home demand is very poor at 
present. 

Recent Industrial Developments.—The scheme entered 
upon some time ago by Messrs. The Lancashire Steel 
Corporation Limited, to extend and modernise their 
Partington works upon such a scale as to make them 
among the finest of their kind in the world, is being 
expedited, and already several new departments and 
other developments aiming at increased efficiency and 
decreased production costs, have been completed and put 
into operation. Further work is proceeding, including 
the erection of new steel furnaces and other plant. Messrs. 
Platt Brothers and Company, Limited, Oldham, who in 
the past have supplied cotton manufacturing machinery 
to many leading cotton firms in North China, are, it is 
stated, to supply most of the plant and equipment for 
new Government mills which are being erected in Kwan- 
tung. An important contract, stated to be valued at 
approximately 250,0001., has been secured by Messrs. 
Pearson and Knowles Engineering Company, Limited, 
Warrington, who undertake the structural-steelwork pro- 
grammes of Messrs. The Lancashire Steel Corporation, 
Limited, of which it is one of the constituent firms. The 
order is for the construction of the complete Bessemer 
steel-making plant for the extensive new works which 
Messrs. Stewarts and Lloyds Limited are establishing 
at Corby, Northamptonshire. It will provide work for the 
Warrington firm for nearly twelve months, and also, to 
some extent, to the Partington steelworks of the Cor- 
poration. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 


Iron and Steel.—Improvement in the local steel and 
engineering trades is of a more uniform character. 
Several branches that have long been in the grip of 
depression are doing increased business. Reports from 
reliable quarters state that the local daily output of 
steel is nearly 1,000 tons higher than twelve months ago. 
In addition, the gross volume of business being done 
on home and overseas account is increasing, and the 
roll of unemployed steelworkers is decreasing. Amongst 
the latest developments is a proposal by Sheffield Corpora- 
tion to spend 75,0001. for extension of mains and supply 
of necessary switch-gear, metering panels and trans- 
formers for a bulk supply of electricity, to Mesars. Thos. 
Firth and John Brown, Limited. The Corporation 
have entered into an agreement to supply the firm 
with the whole of its electric current. The firm have a 
private generating station, which has cost over a quarter 
of a million pounds. The plant is to be dismantled. 
Messrs. Thos. Firth and John Brown, Limited, are 
believed to be the first big concern to agree to scrap their 
private generating station and make use of National Grid 
supplies. Business in raw and semi-finished materials 
is on the up-grade. The United Steel Companies, 
Limited, whose headquarters are in Sheffield, report 
that two open-hearth steel-melting furnaces, with an 
output of 2,000 tons per week, are shortly to be put into 
commission at their Frodingham (Lincolnshire) Works. 
The firm state that the greater part of this tonnage of 
steel will be supplied in the form of ingots to their 
Sheffield works, where the demand for semi-finished steel 
in the form of billets is for the time being in excess of the 
capacity of their large melting shop, which is already 
working three shifts, and producing over 10,000 tons 
of steel ingots per week. The re-lighting of these two 
furnaces at Frodingham will provide work for about 
200 more men. The United Steel Companies, Limited, 
point out that while trade is slowly improving, boom 
conditions are not in prospect. The call for both acid 
and basic steels tends to become stronger. In the heavy 
engineering branches a better tone prevails. Producers 
of all kinds of railway rolling stock report that trade 
shows welcome signs of opening out on broader lines, 
but the amount of business being entered into is well 
below normal dimensions. Local firms engaged in the 
manufacture of shipbuilding steel, forgings and castings, 
are able to maintain production at recent level. tn 
some cases the demand is more active, and additional 
ee has been put into operation. In the intermediate 
ranches, orders are coming to hand more freely, and 
many works are operating at increased capacity. In 
the manufacture of steel ribs for umbrellas, Sheffield is 
beating Germany. Until comparatively recently the 
major portion of this trade was met by Solingen, which 
had large markets not only in Europe, but in the Far East. 





investigations are being carried out over a district of 500 





Limited. 


sq. km. 


By the installation of modern machinery and improved 
selling methods, coupled with the effect of exchange 
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differences, Sheffield has been able to capture much of 
this trade from Germany. Orders have been received 
from Russia, Belgium, Norway, Holland, South America, 
Mexico, India, France, and even from Germany. At the 
moment, producing works are operating to capacity and 
business is so brisk that machinery extensions are 
contemplated. A growing volume of business is being 
done in automobile steel and fittings. Sheffield Corpora- 
tion have placed contracts for motor lorries and vans. 
Cast-iron pots are in demand by the chemical trades. 
A. local firm has placed on the market super-quality, 
high-production segmental saws made specially to meet 
the requirements of structural and other engineers. 
The tooth segments are interchangeable and renewable, 
and are made from high-speed steel. The saws are 
suitable for modern machines with a feeding capacity 
up to 10 in. per minute. 


South Yorkshire Coal Trade—The demand for most 
classes of fuel is only on a moderate scale. The outlook 
is slightly more encouraging as a result of the decision 
to increase the quota to 55 per cent. of standard tonnage, 
an increase of 2} per cent. upon the August figure. 
There is a shortage of steam coal, and shippers have 
difficulty in obtaining necessary supplies. Industrial 
fuel has taken on a more active appearance. There is 
also a shortage of small coal and dry nuts. House coal is 
in exceptionally poor demand. Inquiries are beginning 
to filter through in connection with winter stocking, 
but taken on the whole, little business is being entered into. 
Foundry and furnace coke are an improving market, 
while gas coke remains firm at 19s. 6d. to 24s. Quotations : 
Best branch hand-picked, 27s. to 288.; Derbyshire 
best house, 21s. to 22s. 6d.; Derbyshire best brights, 
17s. 6d. to 19s. 6d.; best screened nuts, 17s. to 18s. ; 
small screened nuts, 16s. to 17s.; Yorkshire hards, 
17s. to 188. 6d.; Derbyshire hards, 17s. to 18s. 6d. ; 
rough slacks, 8s. to 9s.; nutty slacks, 7s. to 8s. 6d. ; 
smalls, 5s. 6d. to 6s. 6d. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Severn Barrage and Welsh Ports.—Newport Harbour 
Commissioners, who some months ago passed a resolu- 
tion pointing out the dangers of the Severn Barrage 
scheme to other ports of the Bristol Channel, if carried 
out, instructed their resident engineer, Mr. Rhys 
Williams, to prepare a comprehensive report on the 
subject. This has now been made public. It will be 
recalled that the scheme, estimated to cost from 
29,000,0001. to 50,000,0001., is to harness the tides on 
the upper part of the Severn Estuary. Grave fears have 
been expressed as to the effect of checking the natural 
flow of the tides in waters so heavily charged with silt, 
but in view of the general belief that the Government 
will not embark upon the scheme, and that private 
enterprise will not be forthcoming, only the Newport 
Harbour Commissioners have been inclined to take 
action so far in opposition. There seems little doubt, 
however, that if the scheme is taken up, there will be 
strenuous opposition on the part of the principal ~~ of 
the Bristol Channel. The report prepared by Mr. 
Williams refers to various projects since 1849, and goes 
exhaustively into the objections to the report issued in 
March by the Technical Co-ordinating Sub-committee, 
suggesting a barrage about 2} miles long at English 
Stones or approximately over the centre line of the 
Severn Tunnel. Reference is made to the competition 
with existing ports likely to be created by a new port 
above the barrage, but chief attention is given to siltage 
questions. Mr. Williams expresses the view that the 
barrage would suddenly arrest the tidal wave which 
runs up the Severn to Gloucester 46 miles above the 
barrage site. In the event of the sluices not being opened 
to an equinoctial tide backed by a south-westerly gale of 
100 miles an hour velocity, there was a possibility of 
consequent flooding of low-lying lands, and immense 
damage. ference is made to the possible results 
from the deposit of silt in the navigable channels to the 
various ports which are kept open by extensive dredging. 
Much is given in the report regarding the working of 
turbines, tidal interference and river floods. 

Oil from Monmouthshire Coal.—A conference of Mon- 

mouthshire Eastern Valleys local authorities held at 
Pontypool regarding action to induce the Government to 
take steps to finance schemes for producing oil from coa! 
was adjourned pending the publication of a scheme which 
is being prepared by the Industrial Development Council 
of South Wales and Monmouthshire. Alderman Jenkins, 
ex-chairman of the Monmouthshire County Council, who 
is a strong supporter of joint action by the local autho- 
rities, holds the opinion that if Monmouthshire, which 
possesses coal of the most suitable character, is to benefit, 
it will depend on the energy of the people of the county 
expressed through the local authorities, trade unions, 
Chambers of Commerce, &c. They could not wait for 
private enterprise which had not the initiative to do the 
job as speedily as required. Representation to the 
Government to guarantee loans to establish the industry 
with the aid of the best expert advice obtainable was 
necessary. 
Galvanised Sheets Contract.—It is believed that the 
proportion of the Argentine Government contract for 
galvanised sheets to make over 11,000 miles of locust 
fencing will mean five to six weeks’ work for the Welsh 
works of Messrs. John Lysaght, Limited, Messrs. Grove- 
send Steel & Tinplate Company, Limited, and Messrs. 
Partridge, Jones and John Paton, Limited. 

Newport Pipes for South Africa.—The Rand Water 
Board of South Africa, who some months ago placed a 
substantial contract for pipes with Messrs. British Mannes- 
mann Tube Company, Limited, Newport, have called 


42-in. diameter lap-welded steel pipes coated inside with 
bitumen and double wrapped with jute. 

“* Back to Coal” Movement.—Those responsible for the 
South Wales “ Back to Coal’? movement, in view of the 
Admiralty shipbuilding programme, are urging that all 
new vessels for the British Navy should be coal-burners. 
It is urged that with modern furnaces coal will give 
greater efficiency and economy than oil, and that while 
the return to coal would mean more employment in this 
country, the Navy would be relieved of the strategic 
duty of protecting oil-pipe lines in possibly hostile 
countries. It is also claimed that the Battle of Jutland 
showed that coal-burning ships with side bunkers were 
less vulnerable than oil-burning vessels. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Scottish Steel Trade.—The improvement in _ the 
Scottish steel trade which has been noticeable during 
recent weeks is fairly well maintained and employment 
is better at the various works. Plants generally are 
being kept running with more regularity, and although 
still weaken much under capacity the change for the 
better has been most marked. The demand for plates 
isin advance of that for sections but the latter have been 
specified rather more freely during the past week or two 
and the output overall is up. In the black steel sheet 
trade the heavier gauges are still quite active and the 
absence of competition from the Continent is a big 
asset at present, as most of the local requirements are 
being supplied by the home makers. The demand for 
light sheets is not so strong, but a fair tonnage is going 
through, and inquiries now in the market for overseas 
représent quite a large tonnage. South Africa is a very 
vy buyer at the moment and producers are very 

opeful of securing the business now on offer. Galvan- 
ised sheets are not too active, but the fact that two 
Glasgow firms have received a good share of the order 
placed in this country by the Argentine Government for 
sheets for locust fencing is very encouraging and has 
eased the situation to some extent. Prices are steady 
and the following ate the current market quotations :— 
Boiler plates, 91. per ton; ship plates, 81. 15s. per ton ; 
sections, 81. 72. 6d. per ton; black-steel sheets, } in., 
8l. per ton; and galvanised corrugated sheets (No. 24 
gauge), 12l. 10s. per ton (4-ton lots), all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—Business in the- malleable- 
iron trade of the West of Scotland is still very dis- 
appointing, and although allied industries have been 
booking a little more freely there has been no improve- 
ment in the demand for bar-iron. The re-rollers of steel 
bars are in a similar state and tonnages are far from 
adequate to keep plant running steadily. Prices show 
no change and are as follows :—‘‘ Crown ” bars, 91. 15s. 
per ton for home delivery, and 91. 5s. per ton for export ; 
and re-rolled steel bars, 7/. 5s. per ton for home delivery, 
and 61. 15s. per ton for export. 

Scottish Pig-Iron Trade.—The Scottish pig-iron trade 
is still somewhat under a cloud and a very poor demand 
is being experienced by producers. Some of the local 
foundries are better on smalls, but the consumption of 
foundry grades has not materially increased as yet. The 
number of furnaces now in blast is eight and stocks on 
hand are ample to meet all calls. Export orders are 
very few and of small tonnage. The following are to- 
day’s market quotations :—Hematite, 66s. r ton, 
delivered at the steel works; foundry iron, No. 1, 
67s. 6d. per ton, and No. 3, 65s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron MShipments.—The shipment of 
Scotttish pig-iron from Glasgow Harbour for the week 
ending last Saturday, September 2, consisted of 45 tons 
for overseas markets. During the corresponding week of 
last year the figures were 228 tons overseas and 33 tons 
coastwise, making a total shipment of 261 tons. 

Shipbuilding.—While the shipbuilding industry is 
still in a very low state there has been a decided im- 
provement of late and work at the yards is gradually 
getting better. Orders for new tonnage are coming 
along in “‘ penny numbers,” but last month the bookings 
amounted to no less than seven vessels for Clydé yards, 
and every one of them was very welcome. The launches 
during August were 8 vessels of 14,511 tons, and the 
details are as follows :— 





Vessels. Tons. 

The Clyde ... éve oi ope 5 9,064 
The Forth , wii nt 1 987 
The Tay ... oie si l 3,600 
The Dee and Moray Firth l 860 
Total ... “a - 8 14,511 


The above output is the largest for any month of the 
current year and strangely enough the bookings during 
August were also the best for any month of the year. 
It is worthy of note that quite a fair amount of repair 


NOTICES OF MEETINGS. 





InstIruUTE OF MARINE ENGINEERS.—Tuesday, Sep- 


tember 12, 6 p.m., Board Room, Shipping, Engineering 
and Machinery Exhibition, Olympia, W.14. “ Ship- 
building and Marine Engineering—Some Further 


Thoughts on Marketing and Distribution,”’ by Mr. A. C. 
Hardy. 

Rartway Cius.—Friday, September 15, 7.30 p.m., 
57, Fetter-lane, E.C.4. ‘“‘ Some Suggested Improvements 
in London Train Services,” by Mr. H. A. Vallance. 

Iron AND Steet Instrrvte.—Autumn meeting at 
Sheffield, September 12 to 15. For programme, see 
page 178, ante. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Ironmasters have little 
Cleveland iron stored, and as the present small output is 
inadequate to moderate needs, early further enlargement 
of production is essential. The bulk of the make is 
going into use at local works, but home customers at a 
distance are taking a little iron, and pig consumers in 
Scotland have bought, rather considerable parcels of 
Cleveland while small lots have been sold to the Conti- 
nent. Overseas business is still obtainable only by 
accepting comparatively low figures. For other trade 
no difficulty is experienced in securing recognised market 
rates. No. 3 g.m.b. is 62s. 6d. for local purposes, 648, 6d. 
for supply to North of England areas outside the Tees- 
side zone, 65s. 3d. for delivery to Glasgow, and 62s. 3d. 
for delivery to Falkirk. No. 1 grade of iron is at a 
premium of 2s. 6d.; and No. 4 foundry and No. 4 forge 
are at a discount of ls. 

Hematite-—Demand for East Coast hematite pig is 
gradually growing, and the rather heavy stocks promise 
to be substantially reduced in the near future. Price 
concessions have to be made to compete with the keen 
Continental competition in foreign markets, and overseas 
sales are few and small, but a fair number of transactions 
between home firms are reported. The upward tendency 
of values for home use is more marked than ever, and 
consumers, believing substantial advance to be at hand, 
have bought rather extensively. Deliveries to the 
Sheffield district and to South Wales are well maintained. 
No. 1 hematite is fully 59s. 6d., and ordinary qualities 
are 59s., both f.o.t. makers’ works. 

Foreign Ore.—Prices of foreign ore are stiffer but not 
quotably changed. Firmness is largely due to the strong 
state of the freight market. Best rubio is 15s. 6d. c.i.f. 


Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
becoming scarce. Good medium qualities command 
16s. delivered to local works, and some sellers are inclined 


to hold out for rather more. 

Manufactured Iron and Steel.—Semi-finished steel 
makers are very busy, and there is more doing in several 
branches of finished iron and steel, but further orders 
for most commodities are much needed. The outlook for 
departments engaged in sheet making is much improved, 
and there are signs of the early release of orders for railway 
requisites, while constructional steel manufacturers are 
well sold. Branches dependent on shipbuilding are, 
however, still very short of work. Among the principal 
market quotations are :—Common iron bars, 91. 15s. ; 
best bars, 101. 5s.; double best bars, 101. 15s.; treble 
best bars, 11/. 58.; packing (parallel), 8/.; packing 
(tapered), 101.; steel billets (soft), 51. 7s. 6d.; steel 
billets (medium), 61. 12s. 6d.; steel billets (hard), 
7l. 2s. 6d.; iron and steel rivets, 111. 58.; steel ship 
plates, 81. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
8l. 15s. ; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fish plates, 
121. 10s.; black sheets (No. 24 gauge), 101. for delivery 
to home customers, and 91. f.o.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge), 12/. 10s. 
for delivery to home customers and 111. f.o.b. for ship- 
ment overseas. 

Scrap.—Light cast-iron scrap is in good request and 
is realising up to 37s. Heavy steel scrap is rather 
scarce and is quoted 43s. 6d. 

Imports of Iron and Steel.—Imports of iron and steel 
to the Tees last month from foreign ports and coastwise 
totalled 989 tons, comprising 62 tons of pig-iron, 704 
tons of crude sheet bars, billets, blooms and slabs, and 
223 tons of plates, bars, angles, rails, sheets, and joists. 
July imports totalled 366 tons, comprising 8 tons of 
pig-iron and 358 tons of plates, bars, angles, &c.; and 
aggregate unloadings for August last year amounted to 
5,162 tons, comprising 781 tons of pig-iron, 3,832 tons of 
crude sheet bars, &c., and 549 tons of plates, bars, 
angles, &c. 

Ship ts of Iron and Steel.—Despite the holiday 





work is on hand at present and also that the idle to 
on the Clyde is at present 182,585 tons as against 228,000 
tons at this time last year. 








CatneseE Surps To BE Burtt iy Great BrRirain.— 
It is stated in a recent issue of the Chinese Economic 
Bulletin that a marine engineer is to be despatched to 
England by the Ministry 6f Communications to supervise 
the construction of six vessels to be built in British 
shipyards for the China Merchants Steam Navigation 
Company. The ships, we understand, will be paid for 
out of the 360,0001. loan secured from the British Boxer 
Indemnity Refund. Two of the vessels will be sea- 
going steamers, while the other four will be river 





for further supplies representing 500 tons of 24-in. and 





steamers and will ply on the Yangtee. 





interruption, August shipments of iron and steel from 
the Tees were the heaviest of any month this year with 
the exception of May, loadings totalling 39,682 tons 
compa with 35,555 tons in July. Clearances for 
August were composed of 12,848 tons of pig-iron, 2,069 
tons of manufactured iron, and 24,765 tons of steel, 
Shipments of pig-iron were almost identical with the 
revious month’s returns, and included 4,020 tons to 
Vales and 3,766 tons to Scotland. The largest overseas 
receivers of the 4,481 tans exported were: Italy, 1,115 
tons; Germany, 970 tons; and Denmark, 923 tons. 
South Africa was the largest buyer of manufactured iron, 
taking 458 tons. Principal oustomers for steel were : 


Argentine, 2,370 tons ; India, 2,077 tons; South Africa, 
1,885 tons; and Portuguese East Africa, 1,470 tans, 
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Wir the indefinite postponement of the World| position being akin to that of the average spectator | will therefore be held in a better atmosphere than its 
Economic Conference, each nation must perforce be | at a football match. In addition, the Italians have | 
satisfied with attempting to set its own house in| recently secured the air speed record, and have 
order. The srimary task confronting them all is to| carried out the spectacular formation flight to|turers, as they serve to demonstrate that the 


reduce unemployment, but the best method of | America. 


approach to this problem is the subject of a wide 
divergence in opinion. Up till the present, our own 
government has adopted a decidedly conservative 





These performances were, of course, all | 
State-aided, but it is at least an open question 
whether their cost will not ultimately be more than | 
recouped by orders flowing into Italy as a result of | 


predecessor two years ago. The exhibits afford a 
striking illustration of the courage of our manufac- 


majority of firms have never relaxed their efforts 
to improve their products throughout a period of 
intense depression. The majority of exhibitors are, 
in fact, showing new products. As in former years, 
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policy, and, upon the whole, the result has been 
satisfactory in comparison with those resulting 
from the policies of other nations. There is, at 
any rate, no immediate prospect of John Bull being 
persuaded to exchange his traditional waistcoat, 
decorated with the Union Jack, for a coloured shirt. 
Unemployment in this country is definitely on the 
decrease, and so long as this movement goes on, 
there can be little excuse for sensational experiments 
in economics. This, however, should not rule out 
the possibility of accelerating the decrease, and we 
believe that the country as a whole is in a mood to 
warmly welcome such action. After everything 
possible has been done to stimulate overseas trade, 
there remains the possibility of internal stimulation. 
We believe that nothing would do more in this 
direction than a reduction in the income tax. 
Writing immediately after the National Government 
took office, we expressed the hope that after the 
inevitable increase in this tax, the Chancellor of the 
Exchequer would see the wisdom of an early reduc- 
tion, and we believe that a somewhat tardy recog- 
nition of the soundness of this view would do more 
than anything else to again set idle machinery in 
motion. 

Another direction in which the government 
might help industry to recover is by guaranteeing 
the cost of work which is likely to be ultimately 


productive—a very different matter from subsidising | 


non-productive public works. The leading example 


that comes to mind is the hitch in connection with | 


theCunarders. Thecountry has just had the humiliat- 
ing experience of seeing the Blue Riband wrested 


|the prestige gained. 


While few people in this 
country would be prepared to advocate State sub- 
sidies for industry as a general principle, they form 
a stock weapon of our competitors, and the wisdom 
of disregarding them entirely in the present critical 
times may well be doubtful. 

The actual improvement in trade which has 
already taken place is indicated by the latest Board 
of Trade returns. Comparing the figures for July, 
1933, with those for July, 1932, it will be found that 
Great Britain increased her total exports and re- 
exports by 1,572,615l. for the month. The increase 
in goods sold abroad amounted to 553,6531., and the 
increase in the value of raw materials and unmanu- 
factured articles from abroad was 4,024,689/. For 
the seven months of the year, there was a decline of 
38,859,112/. in the total value of imports, while the 
fall in exports was only 14,322,890]. The most 
striking figure, however, is that of the adverse 
trade balance, which for the first seven months of 
the year has been reduced from 213,845,257l. to 
139,204,083/. Although the improvement in trade 
largely relates to the wool and cotton industries, 
there is also a decided improvement in engineering, 
and in any case, the latter immediately benefits 
by greater activity in other industries. The output 
of iron and steel has reached the highest point since | 
1930, and there is a very welcome improvement in 
shipping. 

Although the improvements to which reference 


| has been made are relatively small, they have intro- 


| duced a note of optimism, and the Shipping, Engin- 


eering and Machinery Exhibition, which opens at 


from the Germans by the Italian vessel Rex, our own | Olympia on September 7, and closes on September 23, | 


150-B.H.P. Scavence-Pump Digset Enoaine; Messrs. Crosstey Brotuers, LIMIteD. 


the exhibits are of a somewhat miscellaneous charac- 
ter, but the great majority have some relation to 
shipping. It is, of course, impracticable to exhibit 
actual examples of hull construction or large propul- 
sion units, but small marine engines are well repre- 
sented, together with models suitable for driving 
ships’ auxiliaries. We may conveniently open our 
description of the exhibits by dealing with some of 
these engines. 

One of the most attractive stands at the exhibition 
is that of Messrs. Crossley Brothers, Limited, 
Openshaw, Manchester, 11, as the firm are showing 
a number of large engines in working operation. 
The largest model exhibited is a horizontal vis-a-vis 
eight-cylinder marine Diesel for direct coupling to 
a direct-current generator for electric propulsion. 
This engine, which develops 600 brake horse-power 
at 300 r.p.m. without supercharging, and from 
750 brake horse-power to 800 brake horse-power 
with supercharging, is an exact duplicate of that 
supplied for the Star Ferry, Hong Kong. It is 
generally similar to Crossley models of the same 
type previously described in our columns. Another 
model shown is a 300 brake horse-power six-cylinder 
vertical engine, generally similar to the four-cylinder 
model described in ENGINEERING, vol. cxxix, page 
203 (1930). The remaining engines shown are new 


| models, and consist of a six-cylinder unit of the 


direct reversing type, and a two-cylinder unit with 
separate reverse gear. The new six-cylinder and 
two-cylinder models are generally similar in design, 
and it will therefore be sufficient to describe one of 
them. 

The new six-cylinder engine, which is known as 



















a scavenge-pump Diesel, is illustrated in Fig >| 
page 249. The normal rating is 150 b.h.p. at 450 | 
r.p.m,. As its name implies, the engine is fitted | 
with a scavenge pump for clearing the spent gases 
from the cylinders and leaving a full charge of 
cool, clean air, resulting in a high power output and 
an efficiently controlled temperature. The arrange- 
ment also admits of copious pressure lubrication to 
the main and connecting-rod bearings, thus ensuring 
long life and a high degree of reliability under 
arduous working conditions. The engine is of the 
airless-injection cold-starting type, operating on the 
two-stroke cycle, and is built to conform to the 
requirements of Lloyds, the British Corporation and 
the Bureau Veritas. The baseplate, which carries 
the crankshaft, is of deep girder design. The crank- 
case is a deep monobloc casting bolted to the base- 
plate, the two together forming a very rigid 
assembly. The big-end and main bearings are 
readily accessible through large inspection doors on 
the side of the crankcase. As the working cylinders 
are positively scavenged, these doors may be taken 
off while the engine is running. The cylinders are 
cast in separate units and are bolted to the crank- 
case. They are made from close-grained iron, of a 

composition selected to ensure minimum liner wear. 
Large cleaning doors are fitted to the jackets. The 
cylinder heads are of semi-steel, and special atten- 
tion has been paid to the provision of ample water | 
passages, and to the minimising of heat and other | 
stresses. The two-cycle operation simplifies the 
design of the heads, the only valves necessary being | 
the sprayer, air starter, and relief valves. The pistons 
are of the trunk type, and have an exceptionally 

long bearing surface. The gudgeon pins are of case- 

hardened steel, with a dead-hard surface, and are 

bored out for lightness. The connecting rods are 
machined from solid forgings, and are made from 

best quality open-hearth steel. They are bored out 

to convey the oil to the small-ends. The crankshaft 

is machined from a solid high-tensile steel forging, 

and is of massive proportions, being larger than 

Lloyd’s requirements. The flywheel is bolted to a 

coupling forged solid with the shaft, which may 

be extended at the forward end for driving auxilia- 

ries. The thrust block is built into the engine aft 

of the flywheel, and is secured to an extension of the 
baseplate. The main bearings are of bronze, 
machined all over, and lined with white metal. The 
caps are securely spigoted to the base. The big-end 
bearings are of the marine type, with white-metal 
lined steel housings, and the gudgeon-pin bearings 
are of hard phosphor-bronze. 

The scavenge pump, already referred to, is located 
at the forward end of the engine, and is operated 
from the crankshaft. The scavenge air is not drawn 
through the crankcase, and the lubrication of the 
main and connecting-rod bearings can therefore 
be arranged to give a copious supply of oil. The 
engine is fitted with a centrifugal governor which 
controls the speed from the maximum down to 
approximately one-quarter speed, the governor 
having complete control throughout this range. 
Should the propeller come out of the water, the 
governor maintains the engine at a constant speed. 
The axial load on the governor shaft is taken on ball- | 
thrust bearings, and the shaft bearings are lubricated | 
from the main system. The reversing mechanism is 
of simple design, the complete operation of changing 
over from ahead to astern running being effected by 
a single hand-wheel located in a convenient position 
at the forward end of the engine. Starting is effected 
by compressed air, the starting valves being driven 
through gearing from the engine crankshaft. The 
fuel pumps are arranged as a single unit at the 
forward end of the engine, and are also driven 
through gearing from the crankshaft. Any indi- 
vidual pump can be cut out separately by means of 
a hand trip lever while the engine is running. The | 
fuel sprayers are of the well-known Crossley type, | 
and can easily be taken apart for inspection. The | 
main lubrication system is operated by two ram | 
pumps, one of which feeds the main and connecting | 
rod bearings, scavenge-pump connecting-rod bear- | 
ings, and the air-compressor and water-pump| 
operating gear. The second pump draws the oil | 
from the engine base and delivers it through duplex | 
filters to the external tank. The pistons are lubri- | 
cated by a mechanical lubricator which delivers a | 


| shaft. 
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measured quantity of oil to each. Separate feeds, 
each with a sight glass, deliver the oil to both the 
front and back of the pistons. The circulating- 
water and bilge pumps are of the plunger type, and 
are built into the engine and driven from the crank- 
The engine, together with the other models 
in the same range, is suitable for the propulsion of 
fishing vessels, barges, tugs and similar craft. 
Diesel-engine and turbo-generators and 
auxiliary plant manufactured by Messrs. W. H. 


other 


Allen, Sons and Company, Limited, Queen’s Engi- | 


neering Works, Bedford, are in very wide use on 
board ship, and a number of examples have been 


| described in our columns in the last few years. The 
| firm is making a comprehensive display of marine 


sets at Olympia, together with plant for industrial 
purposes and electrical equipment. The largest 
exhibit on the stand consists of a group of five 
oil engines, typical of the wide range manufactured 
by the firm. The actual engines shown consist of 
a 6-cylinder 550 brake horse-power engine for land 
installation, a 6-cylinder 252 brake horse-power 
generator set, also for land installation, a 5-cylinder 
210 brake horse-power marine generator set, a 
6-cylinder 550 brake horse-power marine generator 
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set, and a 6-cylinder 162 brake horse-power engine 
with reverse gear for the propulsion of small craft. 
All the engines are of the vertical airless-injection 
type operating on the four-stroke cycle, and are 
constructed as 2, 3, 4, 5, 6, 7 or 8-cylinder units 
running at speeds from 275 r.p.m. to 1,200 r.p.m., 
the powers ranging from 30 brake horse-power to 
1,200 brake horse-power. Certain ranges of engines 
are constructed of either welded steel or cast iron, 
the former type being represented at Olympia by 
the 162 brake horse-power engine with reverse gear, 
and the latter by the 550 brake horse-power engine 
for land use. These two exhibits are illustrated 
respectively in Figs. 2 and 3, above. 

The engine on the set illustrated in Fig. 2 is 
of the totally-enclosed type, and has many points 
in common with that described in ENGINEERING, 
vol. exxxiv, page 37 (1932). A special feature of the 
design is that an aperture in the front allows of the 
lateral insertion and withdrawal of the crankshaft, 
pistons and connecting rods. This feature is of 
particular value on a marine unit, where very little 
head room or end space may be available for over- 
hauling. The cylinders are fitted with separate 
liners, which can readily be withdrawn, if necessary, 
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for inspection and overhaul. They are cooled by 
water admitted at the bottom, and rising gradually 
to the heads. The latter are carefully designed to 
avoid stresses being set up by unequal expansion, 
and are provided with very ample water spaces. 
The inlet, exhaust and starting valves, together 
with the fuel injector, are all mounted in the heads, 
and are all arranged vertically. The inlet and 
exhaust valves are easily accessible for adjusting 
and setting their clearances. Each spray valve is 
fed by a separate fuel pump, which is located close 
to the injector. The governor is fitted with adjusting 
gear, which permits of the speed being varied to the 
extent of 5 per cent. more and 15 per cent. less 
than the normal speed while the engine is running. 
The valves are operated by overhead levers carried 
on roller bearings. The camshaft, which is driven 
from the crankshaft by a roller chain at the fly- 
wheel end, operates the valve levers through push 
rods. The chain is enclosed in an oil-tight casing, 
supplied with oil under pressure, and means are 
provided for adjusting it when necessary. <A 
medium-pressure forced-feed lubrication system is 
provided for the main bearings, connecting-rod 
bearings, camshaft drive, and pistons. The lubri- 
cating oil is constantly drawn from the engine 





150-H.P. THree-CyLtinpER Two-Stroke Marine Or Enoine; Messrs. L. GARDNER 
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bedplate by a positively-driven gear-type pump, 
and passed through a filter before reaching the 
moving parts. If required, the lubricating oil 
system can be primed by operating the pump by 
hand before starting up. Unless a supply of water 
at sufficient pressure is available where the engine 
is installed, the circulating water is usually pumped 
through the engine by a centrifugal pump driven 
either by an electric motor or by the engine. 

The reverse gear is of simple and robust construc- 
tion. It is the usual practice to build the gears as 
a unit with the engine, thus reducing the overall 
length, but in the case of the engine and reverse 
gear exhibited, the gears are built as a separate 
unit from the engine to meet special requirements. 
In either case, the gears can be arranged for remote 
control from the wheel house, if desired. The gear | 
consists of a drum incorporating accurately-cut | 
bevel pinions, which mesh with a driving wheel on | 
the crankshaft extension and with a driven wheel | 
on the reverse shaft. All wheels and pinions are 
made of special heat-treated nickel steel. On the 
other side of the brake drum is mounted a plate- | 
type friction clutch, the main clutch member 
forming part of the reversing shaft. A cast-iron 
contracting brake is mounted on the drum, the 








contracting mechanism being interconnected with 
the lever operating the plate clutch. With the 
manceuvring lever in the vertical position, the clutch 
is disengaged and the brake free. The drum and 
clutch housing are free to rotate in the same direc- 
tion as the crankshaft, the reverse shaft being 
stationary. When the lever is moved to the “ahead” 
position, the plate clutch is engaged, locking the 
clutch housing and drum solid with the driven 
wheel and reversing shaft, so that the driven wheel 
and pinions cannot move relatively. The whole unit 
is therefore driven in the same direction and at the 
same speed as the crankshaft, the load being trans- 
mitted through the clutch. When the manceuvring 
lever is moved to the “astern” position, the plate 
clutch is released and the hand brake contracted, 
gripping the drum and holding it stationary. The 
pinions are now free to rotate, and transmit the 
drive from the crankshaft wheel to the driven wheel 
and reverse shaft in the “ astern” position. A thrust 
bearing is situated on the shaft inside the gear case. 
The compressor and two water pumps, one each for 
bilge and circulating water, are fitted on the forward 
end of the engine, and are driven from the crank- 
shaft. A lever is provided for cutting out the 
compressor piston once the bottles are charged. If 
necessary, the water pumps can be so arranged that 
by means of a change-over cock, either pump may be 
used for circulating water or for bilge water. Both 
pumps and compressor are of ample capacity for the 
maximum duty to be imposed. Due to the compact 
design of the complete unit, comprising engine, 
reverse gear and auxiliaries, only a comparatively 
small space is required for installation. 

The larger engines which is illustrated in Fig. 3, 
has many features in common with that already 
described, such as the fitting of detachable liners, 
the arrangement of the valve gear and camshaft 
drive, and the arrangement of the fuel pumps. In 
this «ngine, however, the crankshaft cannot be 
withdrawn through the front, as only the usual 
inspection doors are fitted in the crankcase. The 
larger model also differs from the smaller in that 
each cylinder head is fitted with an efficient safety 
valve, arranged to lift at a predetermined pressure 
of approximately 1,000 lb. per square inch. The 
inlet and exhaust valves are fitted in detachable 
cast-iron cages, instead of directly into the cylinder 
heads, and the exhaust-valve cages are water-cooled 
to eliminate any danger of the valve or spring 
becoming overheated. The injectors are also water- 
cooled, being provided with a gunmetal casing for 
this purpose. Particular attention has been paid 
to the silent running of both engines. The exhaust 
silencers are fitted with specially-designed baffles, 
which have been found to be extremely effective in 
practice, and the formation of the cams, together 
with the enclosure of the valve-operating mechanism 
and camshaft drive, ensure that the mechanical 
parts run as noiselessly as possible. 

Messrs. L. Gardner and Sons, Limited, Barton 
Hall Engine Works, Patricroft, Manchester, are 
exhibiting a range of high-speed airless-injection 
engines, together with a heavy-oil engine operating 
on the two-stroke cycle. The high-speed engines, 
of which the six-cylinder model is shown in Fig. 4, 
above, have been primarily designed for marine 
propulsion, but they are also extensively used for 
ships’ auxiliaries and general industrial purposes, 
and have proved extremely successful in road trans- 
port. The engines are of the direct-injection type, 
and are made with 3, 4, 5, 6 or 8 cylinders. The 
six-cylinder model illustrated develops 102 brake 
horse-power at 800 r.p.m. on continuous duty, and 
can be run up to 1,200 r.p.m. on intermittent duty, 
the power at 1,000 r.p.m. being 127-5 brake horse- 
power, and at 1,200 r.p.m., 153 brake horse-power. 
As the engines are of the direct-injection type, 
they can be started from cold without the aid of 
any pre-heating device, and they can, in fact, be 
started by hand. For general convenience, however, 
they are arranged for starting on compressed air. 
They can be also supplied fitted with electric motor 
starters if desired. 

Turning, in more detail, to the engine illustrated, 
the cylinder blocks are formed in two groups of 
three, and are fitted with detachable wet liners of 
specially hard iron. The cylinder heads are separate 
castings, one for each bore. The upper part forms a 
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closed chamber in which are housed the valves, | 


valve motion, sprayers, and the devices for starting 
the engine and lubricating the valves. The whole 


of the cylinder head assembly lifts off in one piece. | 


The crank-case is in two parts, the division being 
on the plane passing through the centre line of the 
crankshaft. The lower part carries the main bear- 
ings and sump. Large inspection doors are provided 
on the upper part as shown in the figure. The crank- 
shaft is made from a solid steel forging, and is 
machined all over, the journals and pins being 
ground to fine limits. There is a bearing between 
each pair of cranks, and the shaft is flanged at one 
end to carry the flywheel. The connecting rods are 
of forged steel, and are provided with a central 
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duct to feed the lubricating oil to the small-end | bronze bushes. The gudgeon pin is of the full- 
bearings. The big ends are fitted with loose shells | floating type. The flywheel is machined all over, 
'lined with white metal, and the small ends with | and can be supplied to give any degree of cyclic 
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variation required by the purchaser. The fuel 
pumps are of the well-known Bosch type, and are 
arranged in two groups of three as shown in the 
figure. The sprayers are exceedingly simple, and 
require no adjustment by the user. As a result, they 
can be taken to pieces and reassembled without any 
danger of incorrect adjustment. They consist of a 
body containing a spring-loaded piston terminating 
in the needle valve. The valve and seat are of 
hardened steel, and the lift is effected by the pressure 
generated by the fuel pump. The governor is 
mounted in tandem with the fuel pump, and can 
be seen to the right of them in the figure. It 
is completely enclosed and flood lubricated, and 


in the case of marine engines, the speed can be | 


instantly varied from 220 r.p.m. to any speed up to 
the maximum. The fuel consumption is stated to 
be less than 0-390 lb. per brake horse-power. 

The two-stroke engine exhibited by Messrs. 


Gardner is of 150 b.h.p., and is illustrated in | 


Fig. 5, page 251. Although this engine resembles 
earlier models of the same type which we have pre- 


viously described, it has a number of new features. | 


The firm have had a long experience in designing 


marine engines, and the general dimensions, height 
of the crankshaft centre and width of the bearers | 


have been selected as a result of this experience. 


The engine bed is a very strong girder casting, and 


in it are formed the lower halves of the crank 


chambers and the housings for the main crank | 


bearings. The upper halves of the crank chambers 
are separate castings bolted to the engine bed, 
and, in turn, carry the cylinders. All the parts 
above the bed are exactly duplicated for each 
cylinder, and are interchangeable. The housings 
for the main bearing shells are formed in cham- 
bers in the engine bed entirely isolated from the 


crank pits, the oil falling into these chambers after | 


passing to the bearings, and being thence led back | 
to the sump at the after end of the bed; none of the | 


oil can find its way into the crank pit. The main | 


bearings are particularly accessible for inspection, 
as the caps and upper shells lift off without disturb- 
ing any part of the engine structure. The shells can 
thus be rotated in their housings and lifted out. The 
material employed for the cylinders and pistons is 


of great hardness, and has a tensile strength of the | 


order of 18 to 20 tons per square inch. The cylinder 
heads are of simple and symmetrical design, and 
very ample water spaces are provided in the breeches. 
The latter are covered by a large cover plate, which, 
on removal, exposes the whole of the water space 
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for inspection. The plate is fastened at its outer 
periphery to the breech, and is bored to form an 
| expansion joint which allows of free expansion of the 
| part of the breech exposed to the hot gases. The 
joint between the breech and cylinder is of the 
ground metal-to-metal type, and that between the 
| breech water jacket and the cylinder is made by 
| elastic rings carried on formers round the several 
| water ports. The pistons, connecting rod, and 
| crankshaft do not call for extended comment, as 
| they follow the firm’s earlier practice, but it may be 
mentioned that the small-end bearing is of the 
Kromhout rolling type. The big-end bearing is a 
bronze shell in two parts lined with white metal. 

The main governor with its variable-speed gear, 
the reversing gear, the helical gears for transmitting 
motion from the crankshaft to the camshaft, and the 
lubricating-oil pump, are all contained in the gover- 
nor column, visible to the right in the figure. In 
addition to the variable-speed gear, a hand-control 
| lever is fitted which enables the speed to be changed 
| instantaneously while manceuvring, and also serves 
as a stopping lever. The camshaft is driven from 
| the crankshaft through a vertical shaft provided 
with helical gears at each end. The upper wheel on 
the vertical shaft is mounted on splines, and can be 
moved up and down the shaft by a worm gear 
operated by the handwheel visible in front of the 
column in the figure. As the teeth on the wheel are 
helical, this has the effect of rotating the camshaft 
| relatively to the crankshaft for ahead or astern 
running. The cams operate both the fuel-injection 
pumps and the air-starting valve. The air com- 
pressor is mounted at the forward end of the engine, 
and is driven by a crank and connecting rod from the 
main crankshaft. It is of the two-stage, tandem 
type, and the cylinders are water-cooled from the 
main circulating system. A circulating water and 
bilge pump are built into the crank chamber of the 
compressor, and are operated by the compressor 
crank, the three units being visible to the left in the 
figure. The two pumps are similar except as regards 
size, and are of the single-acting ram type. The 
bodies are of cast iron lined with bronze, and the 
rams are entirely of bronze. Large air vessels are 
provided on the suction and delivery sides of both 
pumps. 

Steady progress is being made in the application 
of the high-speed airless-injection engine to small 
craft, such as pleasure cruisers, barges, and so on, 
| and, as stated in ENGINEERING, vol. cxxxv, page 262 
: (1933), the demand for Ailsa Craig engines of this 











type has proved so satisfactory that the manufac- 
turers, Messrs, Ailsa Craig, Limited, Strand-on-the- 
Green, Chiswick, W.4, are bringing a new factory 
into operation to deal with it. The firm are showing 
a complete range of airless-injection models from a 
single-cylinder unit of 6 h.p. up to an 8-cylinder 
engine of 100 h.p., together with a larger series up to 
140 h.p., and typical examples of their well-known 
petrol engines. The first airless-injection model 
constructed by the firm was a four-cylinder unit 
with a bore of 4} in. and a stroke of 6} in., and was 
described in ENGINEERING, vol. cxxx, page 551 
(1930). Units having various numbers of cylinders, 
but with the same bore and stroke, were produced 
at a later date, and recently, a new range was intro- 
duced with a bore of 4} in. and a stroke of 5} in. 
The six-cylinder engine in this range is illustrated 
in Figs, 6 to 9, on the opposite page. 

The engine develops 48 brake horse-power at 
900 r.p.m. and 72 brake horse-power at 1,400 r.p.m. 
As shown in the illustrations, it is fitted with a 
clutch and reversing gear. It operates on the four- 
stroke cycle, and has a compression ratio of 15 to 1. 
The fuel consumption does not exceed 0-45 lb. per 
brake horse-power hour, and the lubricating oil 
consumption does not exceed 0-003 lb. per brake 
horse-power hour. As clearly shown in Fig. 7, the 
crankcase, which is a monobloc casting, is divided 
on the crankshaft centre line, and is carried up to 
the cylinder heads in the form of a box section frame. 
The width throughout is ample to secure great lateral 
rigidity. The crankshaft bearings are carried in 
the upper half of the crankcase, so that the cylinders 
and the main and camshaft bearings are all formed 
in a single monobloc casting, thus ensuring accurate 
alignment of the running parts. Large inspection 
doors are provided on the starboard side of the engine 
to give access to the main bearings, &c., as shown 
in Fig. 7, while doors are also provided on the 
port side giving access to the cams and pump tappets, 
as shown in Figs. 7 and 8. The cylinders are fitted 
with renewable wet liners, which are machined all 
over from centrifugal cast iron, and are hardened, 
tempered and ground. As shown in Figs. 6 and 7, 
the liners are held in position by the cylinder 
heads and are provided with the usual expansion 
joint at the bottom. The crankshaft is drop forged 
from a solid high-tensile Siemens-Martin steel billet, 
and is machined all over. Balance weights are 
formed solid with the shaft, together with a flange 
for carrying the flywheel. As shown in Figs. 6 
and 7, the Acro form of auxiliary chamber in the 
piston has been retained for the new range of 
engines, the underside of the cylinder heads being 
flat. The pistons are of high-grade nickel iron, 
and are ground. Four gas rings and one scraper 
ring are provided, all at the top of the piston, The 
gudgeon pins are hardened and ground, and are 
secured by Seeger Circlips. The connecting rods are 
high-tensile steel drop forgings of the usual H- 
section, and stamped shims are provided at the 
big-end bearing for easy adjustment. The main 
and big-end brasses are of gunmetal lined with white 
metal, and the gudgeon-pin bushes are of chill-cast 
phosphor-bronze. A liner, piston, connecting rod, 
and gudgeon pin are shown in Fig. 9. 

The inlet and exhaust valves are of the vertical 
overhead type, and are located on the centre line 
of the engine, as shown in Figs. 6 and 7. As will 
be clear from the same figures, they are operated 
by overhead levers and push rods, the tappet 
adjustment being effected by screwing the ball- 
headed pins making contact with the push rods 
through the rocker arms, The valves are of 
Silchron steel, and are provided with hardened 
caps as shown. The camshaft is of solid steel, 
hardened and ground, and is driven from the 
crankshaft by silent gears at the after end of the 
engine, as shown in Fig. 6. Bosch fuel pumps and 
injectors are employed, as in the earlier engines. 
There is one pump to each group of three cylinders, 
the drive being by two short camshafts driven from 
the main camshaft by gearing, as shown in Fig. 7. 
The lubricating-oil pump is also driven from the 
camshaft, the drive being by skew gearing at the 
centre of the shaft to the vertical pump spindle. 
The pump is of the gear type, and is shown in 
Figs. 6 and 7. The cooling-water circulation is 





effected by means of a gunmetal pump of the 
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plunger type, located at the forward end of the 
engine, and driven from the end of the camshaft. 
The pump is provided with a ball-bearing eccentric. 
The governor is of the centrifugal type, and is 
mounted directly on the crankshaft, as shown in 
Fig. 6. It controls the speed from the upper limit 
to below 200 r.p.m., according to the setting of the 
hand control lever. The reverse gear, shown in 
the same figure, is of the balanced epicyclic type. 
The clutch is of the multiple-pltte type, with hard- 
steel and phosphor-bronze plates. It is readily 
adjustable, and both it and the reversing gear are 
automatically lubricated from the engine. The 
epicyclic gears are of hardened steel, and the shafts 
run in phosphor-bronze bushes. 

The starting gear, illustrated in Figs. 6, 7 and 
8, is of the firm’s standard type, with automatic 
centrifugal disengaging pawls. The handle may be 
fitted to either end of the starting shaft, as preferred. 
[f required, the engine can be fitted with an electric 
starter. It can also be supplied for either direction 
of rotation to suit twin-screw installations, 

Messrs, Ailsa Craig, Limited, are also exhibiting 
the 10 kW electric-generating set illustrated in 
Fig. 10, page 253. The set consists of one of the 
firm's two-cylinder airless-injection engines direct 
coupled to a dynamo, the two units being mounted 
on @ substantial cast-iron bed plate with an oil- 
retaining lip. The general construction of the 
engine, which has a cylinder bore of 3j in. and a 
piston stroke of 5} in., is similar to that of the six- 
cylinder marine engine first described. The dynamo 
a Crompton-Parkinson protected-type 
machine, which can be supplied either shunt wound 
or compound wound for any voltage up to 240. The 
dynamo is of the two-bearing pattern, and is con- 
nected to the engine through a flexible coupling of 
the Oldham type. The engine is normally arranged 
for thermo-syphon cooling, but a model fitted with 
a circulating pump can be supplied if required. 
The set can be started up from cold by hand without 
difficulty, but if it is used for battery charging, the 
batteries may be used to motor round the engine 
until a start is obtained in the usual way. Any 
fuel of the usual type employed for Diesel engines 
can be used, and the running cost for an output 
of 10 kW, including the cost of lubricating oil, is 
stated not to exceed 24d. per hour in this country. 
The set is suitable for direct lighting, battery charg- 
ing, or marine service, and is made in sizes varying 
from 5 kW to 40 kW for either direct or alternating 
current, 

Messrs. Petters, Limited, Westland Works, Yeovil, 
are showing a wide range of engines, including a 
number of the “Atomic” Diesel type. This 


is open 


engine was first described in ENGINEERING in vol. 
exxvii, page 223 (1929), and other examples have 
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since been dealt with from time to time. A feature 
with which we have not previously dealt is incor- 
porated in the 120 brake horse-power, four-cylinder 
model shown at Olympia, in that this engine is fitted 
with single-wheel control. This consists of a single 
handwheel, mounted at the forward end of the 
engine, which enables all manceuvring in either 
direction to be carried out by one attendant in the 
minimum of time. A complete reversal from full- 
ahead to full-astern, or vice versa, can be carried out 
in approximately 4 seconds, while the special means 
of governing enable the speed to be varied overa 
wide range, always under the control of the governor. 

The Petter air-cooled petrol engine, of which a 
description was given in ENGINEERING, vol. cxxxii, 
page 693 (1931), is adaptable to a wide variety of 
purposes, its application to their new truck being 
described on page 8, ante. It is shown at the 
Shipping Exhibition as a marine unit, and also 
forming the power element in the firm's new lighting 
set. The marine unit illustrated in Fig. 11, 
above, and it will be seen that it is of the inboard 
type, and that it is fitted with a reversing gear. 
It is somewhat ‘unusual to employ air-cooled 
engines for this purpose, but the engine has been 
thoroughly tried out as a marine unit, and has 
proved entirely satisfactory. There is, of course, 
a considerable saving in weight as compared with 
a water-cooled unit, and the installation is simplified 
by the omission of a water-circulating pump with its 
connections. It may be recalled that the engine is 
manufactured either as a 2-h.p. or 4-h.p. model, and 
the latter is employed in the marine set. As 
explained in our earlier description, the engine is | 
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| fitted with two power shafts, one running at half 


the speed of the other, and the gear-box is coupled 
to the half-speed shaft, forming one unit with the 
engine, as shown. The reverse gear is similar to 
the firm’s standard models, which have been pre- 
viously described in our columns. 

Either the smaller or larger engine can be fitted 
to the new lighting set, which is illustrated in 
Figs. 12 and 13, the output being 1 kW in the 
former case, and 2 kW in the latter. The illustra- 
tions show the 1-kW set. The set is of the floating- 
battery type, that is to say, it is used in conjunction 
with a battery capable of giving the full line voltage, 
the dynamo being connected in parallel, so that it 
can either feed the main circuit, or charge the 
batteries, according to circumstances. The set is 
designed to operate at 100 volts. The engine is 
direct coupled to a shunt-wound dynamo, the two 
machines being mounted on a common base to form 
a compact unit, as shown. The dynamo is fitted 
with additional series coils, which come into operation 
when the plant is started up, but as soon as the 
dynamo is running at its normal speed, the starting 
coils are cut out, and the machine runs as a shunt- 
wound unit suitable for battery charging. The 
voltage is controlled by means of a governor con- 
nected in series with the load, which increases or 
decreases the engine speed, according to the latter, 
thus keeping a constant voltage within reasonable 
limits on the line during all loads. The switchboard, 
shown in Fig. 13, is of the wall-mounting type, and 
carries a charge and discharge ammeter, a volt- 
meter, charge and discharge fuses, a master relay 
for starting and stopping the plant, and a safety 
switch to prevent the battery from being over- 
discharged in the event of failure of the plant. 
The first few lights are taken from the battery, 
but upon the load reaching a certain predetermined 
point, the set starts up, and the dynamo takes 
over the load, thus relieving the battery. Provided 
the load demanded is not greater than the output 
capacity of the dynamo, the battery also receives 
a charge, which keeps it ready for carrying the 
lighter loads and again starting the set. When the 
load is reduced to a predetermined point, the 
engine stops, the light being again supplied from 
the battery. 

A range of industrial engines, together with a 
marine engine, is being exhibited by Messrs. Morris 
Motors, Limited, Gosford-street, Coventry. The 
marine engine is the Navigator model, of which a 
description was given in ENGINEERING, vol. cxxviii, 
page 329 (1929), and is arrranged to run on paraffin. 
The industrial engines exhibited comprise units of 
5 to 12, 12 to 24 and 24 to 48 h.p., the latter being 
anew model. All three engines are shown complete 
with a frame carrying the radiator, fuel tank, and 
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other accessories, and, in addition, the 12 to 24-h.p. 
model is exhibited without framework, two units 
being shown in this form: one with a 2 to 1 reduc- 
tion gear without a clutch, and the other with a 
clutch. It should, however, be mentioned that all 
three engines can be supplied without frames if 
required, and also with or without clutch, reducing 
gear, or governor. The practice of marketing the 
engines as self-contained units in frames greatly 
facilitates the construction of pumping or generating 
sets, as it is only necessary for the purchaser to add 
the appropriate machine, bolting it to the base chan- 
nels, which are specially extended for this purpose. 

The new 24-h.p. to 28-h.p. industrial unit is illus- 
trated in Figs. 14 to 17, on this page and on page 
256, of which the two first show the engine in the 
frame. The engine is a four-cylinder model with 
a cylinder bore of 100 mm., and a piston stroke of 
112 mm., giving a capacity of 3,518 c.c. The powers 
quoted are those developed at 1,000 r.p.m. and 2,000 
r.p.m., respectively. The engine has a speed range 
from 300 r.p.m. to 2,000 r.p.m., and will run econo- 
mically from 750 r.p.m. The speed for continuous 
running is from 1,600 r.p.m. to 1,700 r.p.m. The 
cylinders are a monobloc casting in close-grained 
cast iron, formed in one piece with the top half of 
the crankcase as shown in Fig. 16. The oil sump, 
shown in the same figure and in Fig. 17, is of large 
capacity, and is generously ribbed to maintain the 
oil at a low temperature. The pistons, one of which 
is shown in section in Fig. 16, are of aluminium 
alloy with two gas rings and an oil-return ring at the 
top, and an additional oil-return ring in the skirt. 
The connecting rods are steel drop forgings of the 
usual H-section, and are balanced for weight and 
centre of gravity. The crankshaft is drop-forged 
in steel of the highest quality, with accurately 
ground bearing surfaces. It is carried in three 
bearings, and is balanced to close limits. The 
bearings are white-metal lined and are of the full 
ring type without shims. Bearing maintenance is 
facilitated by the convenient and rapid Morris 
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24-28 H.P. InpustriaL Unit; Messrs. Morris Morors, Limirep. 


replacement service. The gudgeon pins are of large | centre and the tailshaft centre is 5} in., and eight 
diameter, and are hollow, as shown in Fig. 16.| alternative positions are provided at intervals of 
They are securely clamped to the small end of the |45 degrees round the crankshaft centre. Ball 
connecting rod by a set screw. The valve gear is | bearings carry the journal load, and when required, 
of the side-by-side type, the camshaft being located | a considerable thrust load. The gears are accurately 
in the crankcase, and driven from the crankshaft at | cut, and the unit is provided with separate lubrica- 
the forward end by a single Duplex-pattern roller! tion. When fitted, the clutch is of the Borg and 
chain, the same chain serving to drive the auxiliaries. | Beck single dry-plate type. A large eye-bolt is 
The camshaft is of generous dimensions and is carried | fitted to one of the cylinder-head studs to facilitate 
in the bearings. The tappets, shown in Fig. 16, are| moving the engine and to prevent accidental 
carried in groups of four in detachable blocks, and|damage by slings. The framework, shown in 
are of the mushroom type. The valves are made | Figs. 14 and 15, is built up from stout channels and 
from carefully-selected steel, and are equipped with | angle irons. The overall length from the face of 
renewable guides. The springs are located on the} the front pedestal to the face of the coupling is 
stems by conical cotters. | 464% in. without a clutch, 52}§ in. with a clutch, 
The engine is lubricated on the forced system, the | and 58} in. with a clutch and reducing gear. The 
pump being of the gear type. As shown in Fig. 16, | overall height is 583 in., and the overall width is 
it is driven by helical gearing from the centre of | 26} in. The standard equipment includes a petrol 
the camshaft, and is mounted vertically, so that | tank, secured to the top frame members by straps as 
it can be located low down in the sump. It is| shown in the figures, a radiator and fan, and a com- 
surrounded by a gauze-type filter, and, in addition, | plete exhaust system with silencer. The silencer is 
an external oil filter of large capacity ensures the | located under the engine, the outlet pipe being 
circulation of clean oil. The external filter is| carried under the radiator. An oil-pressure gauge 
provided with a relief valve and is easily dismantled | and an ignition switch are mounted on a small panel 
for cleaning. The water passages are of ample size | at the top of the frame, and the equipment also in- 
to ensure adequate circulation of the cooling water. | cludes a tool tray. 
The latter is pump circulated, the pump being; On page 41 of our last volume, a description was 
housed in the’ front of the cylinder block and driven | given of a new 630 brake horse-power six-cylinder 
ty belt from the crankshaft, as shown in Fig. 16.| oil engine, manufactured by Messrs. The National 
The fan is driven from the crankshaft by a separate |Gas and Oil Engine Company, Limited, Ashton- 
belt, as will be clear from the same figure. Both} under-Lyne, and this was followed, on page 124, by 
the pump and fan pulleys are of the adjustable| a description of a second new engine, in this case 
flange type. A Lucas magneto is fitted, mounted | a four-cylinder model of 72 brake horse-power, made 
in an accessible position on the side of the cylinder! by the same firm. As pointed out at the time, the 
block, and driven from the after end of the governor | latter engine forms one of a range developing a 
shaft, as shown in Fig. 17. The coupling is of the | maximum of 20 h.p. per cylinder, and this range is 
semi-vernier flexible type, and permits of accurate | represented at the Exhibition by a six-cylinder 
setting of the ignition. The carburettor is a| model fitted with an oil-operated reversing and 
Smith single-jet model of the vertical type. reduction gear. In our description, we mentioned 
When a reducing gear is fitted, it is supplied as | that a new range of smaller engines was also avail- 
a separate unit to bolt to the rear of the flywheel | able, and this range is represented by a four-cylinder 
housing. The distance between the crankshaft! unit fitted with reversing and reduction gear, and 
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a two-cylinder unit with reversing gear designed for 
direct drive. Finally, the firm are also showing a 
six-cylinder heavy-oil engine developing 335 brake 
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horse-power at 428 r.p.m., and a single-cylinder | 


5-h.p. engine, which is being used in connection 
with the starting arrangement of the 120 brake 
horse-power engine already mentioned. 

The latter engine is illustrated in Fig. 18, on the 


opposite page, and it will be seen that, with the | 


exception of the gear box, it closely resembles the 
four-cylinder model already described. The baseplate 
is a separate casting with an extension piece to accom- 
modate the gear box, and is heavily ribbed. It can 
be supplied in alternative forms to suit wooden and 
steel vessels. The column is also heavily ribbed, 
and, as shown, is provided with large inspection doors 
to give access to the working parts. The cylinder 
heads were fully described in our earlier article, and 
it may be recalled that they are noteworthy as 
giving exceptionally easy access to the valves. 
Renewable liners are fitted in the cylinders, and the 


pistons, normally of cast iron, can be supplied made | 


from a light alloy if the engine is required to run at 
over 1,000 r.p.m. The connecting rods are of 
circular section, and are forged from Siemens-Martin 
acid-process steel, The engine is fitted with a 
totally-enclosed governor, which enables the speed 
to be kept constant at any point over a wide range, 


Fig. 16. 

















[SEPT. 8, 1933. 


MACHINERY EXHIBITION. 




















and can be arranged for either engine room or remote | 


control. The engine is force-feed lubricated through- 
out, by means of a gear-wheel type pump, which can 
be rotated by hand for priming. One of the most 
interesting features of the engine is that it is normally 
started up by a small compressed-air motor, clearly 
visible in the illustration above the flywheel. A small 
vertical heavy-oil engine, started by hand, may be 
substituted for the compressed-air motor, a Bendix 
drive being employed in either case. The engine 
illustrated is fitted with a water-circulating pump 
of the glandless plunger type, running at one-quarter 
engine speed, and with a bilge pump, which can be 
disengaged by means of a clutch when not required. 
The crankshaft is extended through the casing at 
the forward end to take a half coupling for a winch 
or other auxiliary drive. 

The reversing gear is of the bevel-wheel epicyclic 
type, employing a multiple-dise clutch for ahead 
running, and a brake band for astern running. The 
gear is self-contained, and, as stated, is mounted on 
an extension of the engine baseplate, making the 
engine and gear box, in effect, a single unit. The 
drive from the engine is through a flexible coupling. 
Either a single reverse-gear box or a box incorporat- 
ing a 2 to 1 reduction gear can be supplied. The 
thrust block is of the ball type, and all the bearing 
surfaces are forced-lubricated by a small plunger 
pump embodied in the box. The same pump is em- 
ployed for supplying the oil to operate the clutches, 
which are built inside the gear wheels themselves. 

The turbine-driven axial-flow pump illustrated in 
Fig. 19, on the opposite page, exhibited by Messrs. 
W. H. Allen, Sons and Company, Limited, of 
Bedford, in addition to the oil engines referred 
tu above, consists of a single-stage impulse turbine 
direct coupled toa pump. It is typical of modern 
practice with regard to main circulating pumps. 
In this particular exhibit, high efficiency, as regards 
low steam consumption, is not required, as the 
exhaust steam from the turbine can be used to 
good advantage on board ship; but where low steam 
consumption is necessary, a high-speed turbine 
is employed, which is arranged to drive the pump 
through speed-reduction gears. The turbine is 
equipped with a system of forced lubrication and an 
emergency overspeed governcr, whilst a hand valve 
is fitted to enable the maximum load to be obtained 
with a reduced steam pressure. Special materials 
are employed throughout to ensure long working 
life and absolute reliability. The pump casing and 
rotor are constructed from highest quality gunmetal 
and the shaft is of forged bronze. An inspection 
door is provided to give ready access to the moving 
parts without disturbing the main pipe connections. 
The internal bearing is of lignum vite, and is water 
lubricated, but where circumstances render this 
arrangement unsuitable, as, for instance, when the | 


water is of a gritty nature, the bearing can be of | 
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In ENGINEERING, vol. cxxxiii, page 208 (1932), a 
description was given of petrol and electrically- 
operated spraying plants manufactured by Messrs. 
B.E.N. Patents, Limited, Gorst-road, Chase Estate, 
London, N.W.10. Sets generally similar to these 
are on exhibition at Olympia, together with a 
portable two-gun plant, a petrol-electric generator 
set, and examples of the guns, compressors, and 
other appliances made by the firm. The two-gun 
set is primarily designed for the use of painting 
contractors, and large industrial or municipal 
concerns, where mobility is of importance. The 
set is a self-contained unit mounted on 20-in. wire 
wheels with pneumatic tyres, so that it can readily 
be moved over rough ground. The compressor is 
of the single-cylinder air-cooled type, and is driven 
by belt, either an air or water-cooled engine being 
fitted as required. The plant will operate two spray 
guns with an air consumption of 5 cub. ft. per min. 
each, giving a spraying width of 64 in. to 8 in., 
and when used in conjunction with the firm’s 


special quality white metal, or other approved | pressure paint containers, is suitable for covering 


material, arranged for grease lubrication. 





large areas in a minimum time. 





The petrol-electric generator set, which has an 
output of 14 kW, is illustrated in Fig. 20, on the 
opposite page. It has been designed in collaboration 
with railway engineers, and is suitable for operating 
electric tools, spray-paint outfits, &c., and can also 
be used as a temporary lighting plant. The engine 
is a single-cylinder vertical model operating on the 
four-stroke cycle, and is air cooled. The cylinder 
bore is 3 in. and the piston stroke is 3}in. The 
engine is fitted with a sensitive governor to give a 
constant speed under load, or on no-load. Automatic 
lubrication is fitted, the oil being supplied to the 
bearings by a pump of the gear type. The engine 
develops 3-1 brake horse-power at 1,600 r.p.m., and 
the petrol consumption is 0-75 pint per brake horse- 
powerhour. A Solex carburettor and Wico magneto 
are fitted, the latter being provided with an impulse 
starter. The generator is of the compound-wound 
ball-bearing type, and is drip proof. It is built 
throughout to British Standard Specification. 
Inter-poles are provided, and the machine operates 
without sparking at any load within its rating. 
The generators are specially built for outside portable 
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not permit of the use 
of wheels of the ordi- 
nary type. The three- 
unit construction of 
the roller enables a 
differential action to 
be obtained, so that 
the machine can be 
turned in its own 
length with very little 
disturbance of the 
ballast. Three adjust- 
able legs are provided, 
as shown, which can 
be quickly dropped to 
the ground to maintain 
the machine in a hori- 
zontal position on 
uneven ground. <A 
galvanised sheet-steel 
canopy is fitted over 
the engine and genera- 
tor, and two remov- 
able sides, not shown 
in the figure, are pro- 
vided. The ends of 
the covers are non- 
detachable, and when 


work and have a considerable overload capacity. | the two sides are locked in position, the complete 


The output at 1,600 r.p.m. is 1-5 kW at 220 volts. | unit is protected from the weather or theft. 


Means 


The engine and generator are direct coupled by an|are also provided for preventing the machine 


insulated flexible coupling disc. 


The two units are| from being moved when out of use. 


All engine 


bolted to the rigid channel base shown in the figure, | controls, cable outlets, and fuses are arranged on 
the base being carried on a three-section steel} the near side of the machine, and special attention 
roller or cylinder, which enables the machine to be| has been paid to the accessibility of all parts likely 


used on rail tracks or ballast where conditions do | to require attention. 





An ironclad three-way switch- 





fuse unit, with three water-tight three-pin cable 
outlets, is provided for each of the three portable 
leads. The cables consist of best-quality heavy 
C.T.S. three-core conductor, each lead being 30 ft. 
long. 

When dealing with the products shown at the 
last Exhibition held in 1931, we gave a description 
of the Mirrlees-Ricardo high-speed engine, exhibited 
by Messrs. Mirrlees, Bickerton and Day, Limited, 
Mirrlees House, 7, Grosvenor-gardens, Westminster, 
8.W.1. This engine is again being shown, and is 
the principal exhibit of the firm. It is unnecessary 
to repeat the description, which was given in 
ENGINEERING, vol. cxxxii, page 320 (1931), and we 
may at once proceed to some of the other exhibits 
of the firm. A special feature of the Mirrlees 
engines is the extensive use of the Nitralloy process 
for many of the principal case-hardened parts— 
and a group of parts hardened by this process is 
shown on the stand. A special alloy steel is used, 
having the properties of a good nickel-chrome steel 
with a tensile strength of 40 to 80 tons per square 
inch, depending on the grade of steel used. This 
high core strength, combined with a case hardness 
of over 1,000 Brinell renders the process suitable 
for parts subject to wear and stress, and the firm 
laid down the necessary plant over four years ago. 
The same company are also showing, for Messrs. 
The Mirrlees Watson Company, Limited, Glasgow, 
an 8-in. single-stage centrifugal pump with a split 
casing, similar to that described in ENGINEERING, 
vol. exviii, page 5 (1924). Another exhibit is the 
4-in. six-stage turbine pump for boiler-feed duty, 
illustrated in Fig. 21, page 258. This pump has 
a designed duty of 200 to 250 gallons per minute 
against a head of 1,200 ft. Correct alignment of 
the stages is obtained by registering them together 
by means of accurately-machined spigots and 
sockets. The joints of the intermediate pieces are 
metal-to-metal, and heavy external bolts make any 
leakage practically impossible. The bearings of 
this pump are water-jacketed. This type of pump 
is built with the maximum number of eight stages, 
and, for exceptionally high heads, where a greater 
number of stages are required, two pumps operating 
in series can be supplied. The rotating parts are 
carefully balanced before erection. 

Another pump shown by the same firm is illus- 
trated in Fig. 22, page 258. This unit has been 
designed for extreme compactness, rigidity and 
simplicity of erection. The pump and motor are 
combined, the impeller being carried on the ex- 
tended motor shaft. The impeller is of the single 
entry type, with a balancing shoulder at the back 
preventing any end thrust from coming on the 
motor bearings. The shaft is protected in the 
stuffing box by a renewable sleeve. The discharge 
branch is on the top of the casing on the centre 
line, and this makes alternative positions unneces- 
sary. The pump can be installed without skilled 
labour, as there is no danger of misaligning the 
shaft in the process of installation. It has a wide 
use for industrial work, supplying water to country 
houses, farms, hospitals, &c., and is also adaptable 
as a hot-water circulator for heating systems of 
buildings. 

The petrol-driven pumping set shown in Fig. 23, 
page 258, has been designed to meet cases where no 
external source of power supply is available, and can 
be employed with advantage for such purposes as 
emptying gulleys, supplying water for rural build- 
ings, and general portable work for contractors. The 
model illustrated has a hopper-cooled 1}-h.p. engine, 
and is mostly used for intermittent work. For 
continuous running, a tank-cooled model can be 
supplied. The pump is of simple robust design, 
and is of the side-suction type, the impeller being 
hydraulically balanced. At the coupling end, the 
shaft is carried on a ball bearing and a large gunmetal 
bush supports it close up to the impeller. The engine 
is of the two-stroke type and has therefore few 
moving parts and complications. Special attention 
has been paid to silencing, and two large thick-walled 
silencers are used, enabling the engine to be run 
indoors, or in a confined space, without objectionable 
noise. The capacity of this set is from 30 to 90 


gallons per minute at heads up to 40 ft. 





We may conclude our description of the firm’s 
exhibits by referring to the vertical spindle self- 
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priming pump illustrated in Fig. 24, on this page. 
This has been developed for marine use, and the 
floor space occupied has been reduced to a minimum, 
The driving motor is mounted immediately above 
the pump, which is of the split-casing design, with 
suction and discharge branches at the back, enabling 
the covers to be easily removed for inspection or 
overhaul. The air exhauster, which is of the rotary 
water-sealed type, is driven by a separate small 
motor, the motor and exhauster being built as a self- 
contained unit which is bolted to a face on the 
main pump frame as shown. The opposite side of 
the frame carries a tank containing a supply of seal- 
ing water for the exhauster. The advantages of 
this type of exhauster over the positive-displace- 
ment rotary or reciprocating types are silence in 
operation, no lubrication difficulties, no rubbing 
surfaces in contact, and no danger of damage to the 
exhauster in the event of its drawing water. The 
suction of the exhauster is connected through a 
non-return valve to the highest point on the suction 
branch of the main pump, and the exhauster dis- 
charge is led to the tank, sealing-water circulating 
between the tank and exhauster all the time the 
latter is in operation. As the sealing water is kept 
separate from the liquid being handled by the main 
pump, the latter can be used for pumping dirty or 
gritty liquid. The exhauster motor is controlled by 
the main-pump starter and starts up along with the 
main pump, any air which may be 
present in the suction line. When the water enters 
the main pump and pressure builds up in the volute, 
a pressure-operated switch comes into action and 
stops the exhauster motor. If the main pump loses 
water, this switch automatically starts up the 
exhauster again, and it remains running until the 
main pump has been re-primed. The exhauster is 
thus only running when it is actually required, and 
wear and replacements are reduced to a minimum. 
The unit is claimed to be extremely silent in opera- 
tion, and, being entirely automatic in action, no 
further attention is required once it is started up. 
When dealing with the exhibits at the British 
Industries Fair in 1932, we described an Erith-Roe 
retort-type stoker exhibited by Messrs. Babcock & 
Wilcox, Limited, Babcock House, Farringdon-street, 
E.C.4. This stoker is proving exceedingly success- 
ful in marine practice, and among recent vessels to 
which it has been fitted, mention may be made of an 
L.M.S. cross-channel steamer on the Stranraer- 
Larne route, the G.W.R. passenger, cattle and cargo 
ships on the Fishguard-Waterford route, and on the 
Duke of Lancaster on the Heysham-Belfast run. 
The firm are illustrating this stoker at the exhibition 
by means of a full-size section of the standard B. & 
W. marine boiler, fitted with one of these stokers in 
a furnace of Bailey construction. This exhibit is 
illustrated in Fig. 28, opposite. Before referring to 
the stoker in more detail, it may be mentioned that 
a further exhibit consists of a full-size section of a 
marine boiler of the “SX” type, while a full-size 
corner section of a Bailey hopper bottom furnace is 
The “ SX” boiler was described 


exhausting 


also being shown. 
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in ENGINEERING, vol. cxxxii, page 317 (1931), and 
it is of interest to note that in addition to the boiler 
for H.M.S. Guardian and the original U.S. Navy 
League Island boiler, units of this type have now 
been supplied for five U.S. Navy scout cruisers, and 
to the U.S. Navy airplane carrier Ranger. One 
of the factors affecting these orders for the American 
Navy was the lightness of the drums, which were 
all constructed by the Babcock fusion welding 
process, described on page 71 ante. 

The Erith-Roe stoker, as fitted in the exhibition 
boiler and to the Duke of Lancaster, possesses some 
special features of interest not referred to in our 
earlier description. The Duke of Lancaster installa- 
tion is illustrated in Figs. 25 to 27, opposite. There 
are six boilers of 20,000 lb. per hour capacity, all 
originally hand fired, and arranged two in the 
forward, and four in the after stokehold. There are 
no superheaters, economisers, or air heaters. As 
shown in the drawings, each of the stokers has six 
fuel-feeding vanes and retorts, fitted with mech- 
anically-operated slicing bars. The grate area of 
each mechanical stoker is approximately 75 per cent. 
of the original hand-fired grates. It will be seen 
from Figs. 25 and 26 that the slicing bars, retort 
pushers, and rear extension grates have a reciprocat- 
ing motion imparted through rods from vertical 
rocking levers at the front of the stoker. The 
rocking levers are hinged at their lower extremities, 
while the upper ends embrace the cross-head pins 
provided on the fuel feeding vanes. Stroke adjusters 
are provided on all rods to determine the amount 
of travel of all moving parts of the grate. It was 
decided to convert the two boilers in the forward 
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stokehold to mechanical stoking, and in order to 
have authentic record of the performance under 
hand-firing conditions, measurements of the coal 
and water were taken for the two boilers during 
a series of three 5-hour service runs, with the 
following average results :—Steam pressure, 218 lb. 
per square inch; feed temperature, 196 deg. F. ; 
water evaporation (total), 208-336 lb.; coal used 
(total), 25-985 lb.; lb. of water per lb. of coal, 
8-017; calorific value of fuel, fired, 13,360 
B.Th.U. per lb. The boilers are set at a height 
of 4 ft. 44 in. from the firing floor to the tube door, 
and, with the mechanical stokers set so as to occupy 
a minimum height above the firing floor, there 
remained a furnace height averaging less than 4 ft. 
between the fire and the boiler tubes. On account 
of this limited height, the usual method of discharg- 
ing the ash and refuse from the stoker into an ash 
pit beneath the level of the stoker could not be 
followed, and it was decided to adopt the somewhat 
novel method of providing hinged doors in the rear 
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Fig. 26. SECTION AT FRAME 99. 
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Fies. 25 to 27. 
MEssrs. 


A series of tests on the 
mechanical _stoker - fired 
boilers was run in Decem- 
ber, 1932, the hourly average 
figures being as follows :— 
Steam pressure, 220 Ib. per 
square inch; feed tempera- 
ture, 200 deg. F.; water 
evaporated, 51,770 lb. ; coal 
used, 5,480 lb.; stokehold 
air pressure 2-5 in. water 
gauge; stokehold air tem- 
perature, 76 deg. F.; uptake 
temperature, 555 deg. F.; 
lb. of water per lb. of coal, 
9-57; calorific value of fuel 
as fired, 13,069 B.Th.U. per 
lb.; lb. of water per 10,000 
B.Th.U. in fuel, 7-3. Com- 
wall of the furnace, with arrangements by which | paring this figure with the 6 lb. obtained on the 
any or all the doors could be opened at will, so that | test under hand-firing conditions, it will be seen 
the stoker mechanism, working on full stroke, could | that the saving of fuel is in the order of 20 per cent. 
eject the refuse from the furnace on to an ash trough | under ordinary steaming conditions. In addition, 
provided at the rear of the boilers. This arrange-| there has been a further saving of the fuel used in 
ment is shown in Fig. 25. | port, and it has also been possible to make use of a 

Air is supplied to the forward stokehold by an | cheaper fuel. 
engine-driven fan, capable of maintaining a pressure At various times, observations have been made in 
of 3-in. water gauge, and, in designing the rear ash | order to compare the temperature in the uptake from 
doors, it was necessary to take care that these | the mechanically-fired boilers with that obtaining 
should be reasonably air-tight in the closed position. |in the uptake from the hand-fired boilers in the 
As far as we know, this is the first installation of | after stokehold. Average figures were found to be 
mechanical stokers working under closed stokehold | 555 deg. F. for the forward stokehold, and 720 deg. F. 
conditions. The mechanical stokers each have a/|for the after stokehold, and in this connection it 
grate area of 76 sq. ft., as compared with 104 sq. ft.| should be remembered that the mechanically-fired 
for the hand-fired grates, and whilst the average | boilers are giving 33 per cent. more duty. The heat 
steaming rate has been increased from 20,000 Ib. to | liberation in the furnace is approximately 100,000 
26,000 lb. per hour from each boiler, they have, | B.Th.U. per cub. ft., and has, on occasion, been as 
when called upon to do so, steamed at over 30,000 Ib. | high as 125,000 B.Th.U. per cub. ft. 
per hour. | The widely divergent classes of fuel available in 
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| this country, in conjunction with the varying con- 
ditions of use, involve careful consideration of the 
furnace to be used in each particular case. The 
wide experience possessed by such firms as Messrs. 
The Turbine Furnace Company, Limited, 2388, 
Gray’s Inn-road, W.C.1, however, enables them to 
select the most suitable furnace with confidence. 
At collieries, for example, or at works adjacent to 
collieries, where low-grade fuel with a high ash 
content is available at a reasonable figure, the firm 
have no hesitation in putting forward their steam 
jet forced-draught furnace with extension grate. 
At centres removed from collieries, on the other hand, 
a dirty coal is likely to involve needless expense in 
the transport of ash, and in such cases a furnace 
employing a good or washed fuel under the most 
efficient conditions would be recommended. The 
company have found that fan-forced draught, 
either with hand or mechanical stoking, can be 
expected to give an all-round efficiency of 70 per 
cent. on ordinary standard boilers. Both the 
steam jet and fan-forced draught systems are illus- 
trated by the firm's exhibit, which consists of a full- 
siz> Lancashire boiler front. The left-hand flue is 
fitted with a furnace with extension grate, arranged 
for machine firing by a sprinkler stoker, and with 
fan-forced draught. The right-hand flue is fitted 
with a standard furnace, arranged to suit a marine 
boiler with steam-jet forced draught. The air- 
distribution system and the sub-division of the 
grate enable all classes of fuel from anthracite to 
sawdust to be used. The air-fan forced-draught 
furnace with a sprinkler stoker equipment was 
described in ENGINEERING, vol. cxxxi, page 95 
(1931), and a Turnat grate, designed for conditions, 
such as those in which a high-grade coal is used, 
or where the boilers are run under an easy load with 
good natural draught, in vol. cxxxii, page 318 
|(1931). An interesting example of the application 
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of the Turbine furnace is illustrated in Figs. 29 and 
30, on this page. This shows the furnace as fitted 
to a marine boiler, the actual installation illustrated 
being on a three-flue boiler, 13 ft. 3 in. by 10 ft. 6 in., 
on the S.S. Lochside II. It will be noticed that 
in this case standard Turbine furnace troughs are 
fitted with special deadplate ends, so that the 
injectors are kept inside the front plate of the boiler. 
In addition, the last bars of the grate are reversed 
so that the emission of grit is kept down to a 
minimum owing to the fact that a cross current of 
air is set up at the back of the grate. Although not 
shown in the drawings, it may be mentioned that 
the steam is passed through drier coils situated 


in the smoke-box, to ensure that it is dry on 
reaching the jets. 
At one time, self-contained filters which dealt 


with batches of oil, quite apart from the engines, 


were preferred by many engineers for cleaning the | 


lubricating oil, but the undoubted advantages of the 
attachment type of filter have led to a gradual 
growth of feeling in their favour. These filters are | 
fitted as a by-pass to the engine-oil circulating | 
system, dirty oil being tapped off from the pressure 
side of the pump, and clean oil delivered to the 
sump. A filter of this type, illustrated in Fig. 31, 
above, is being shown by Messrs. The Stream-Line 
Filter Company, Limited, 45, Horseferry-road, West- 
minster, S.W.1. This filter incorporates the well- 
known system of filtration developed by the firm, 
and about one-fiftieth of the oil is by-passed through 
it per hour. The oil is claimed to perfectly 
cleaned, with the result that the filter prevents the 


be 


whole of the oil from ever becoming as dirty as 
would be the case at the end of only 50 hours| 
without a filter. The dirty oil enters the filter by 


the lower of the two pipes shown on the left in 
Fig. 31, the clean oil being returned to the engine 
sump through the upper pipe. The filter in 
operation whenever the engine is running, and is 
cleaned once in eight hours by reversal with com- 
pressed air from the engine system, 
operation only taking five minutes. The connection 
for the compressed air can be seen in the drawing at 
the top of the filter, the heater control panel being 
shown at the bottom with the control handle below 
it. The filter is also fitted with a thermometer, 
which is shown in the middle of the body. 


Is 


the cleaning | 


AND MACHINERY 


The firm are exhibiting a range of filters of this | 


type, suitable for engines of from 50 to 1,500 b.h.p. 
They are also exhibiting portable filters for switch 
and transformer oil, of which an example, supplied 
for the South-West England Grid Scheme, is 
illustrated in Fig. 33, annexed, the principle of 
the filter being shown in Fig. 32. This appliance 
is employed for dehydrating and deaerating circulat- 
ing oil, and the method of operation is as follows. 
The dirty oil first enters an electric heater A, 





Fig. 32, which is provided with tubular immersion | 


lelements of ample capacity, controlled by triple- 
pole switches in groups of three. This heater raises 
the oil to a temperature of from 60 to 80 degrees, 
as desired. The oil is drawn through the heater by 


|a pump B, with a spring-loaded by-pass C, and | 


| passes it into the filter D at a specified rate. The 
filter is of the Stream-Line type, employing the 
principle of edge-filtration between paper discs 
mounted on square rods, and maintained under 
| suitable end-compression by spring-loading. When 


| liquid is forced between the papers from the outside 


to the inside all traces of solid, even colloidal carbon 
from switches, are retained at the edges. The oil 
passes forward absolutely clean and the solids build 
up a homogeneous cake on the outside of the 
columns, which is easily removable without any 
necessity for opening up the filter by reversal with 
compressed air. The paper does not exert any 
blotting action. As the papers are cleaned without 
| removal, the same packs last many years, and after 
the plant has been “ run-in” in the maker’s works 
there is no possibility of loose fibres being carried 
forward by the clean oil. The oil from the filter is 
| drawn into a vacuum receiver E, in which it passes 
| over a series of shallow trays. Moisture, which has 
|already been evaporated in passing through the 
filter in layers of molecular dimensions, and at a 
| temperature which is, under vacuum, well above 
ithe boiling point, is finally eliminated from the 
oil in the vacuum receiver. It is drawn from the 
top of the receiver, together with air and gases, 
by pump F, which is of the dry vacuum type, 
| whilst the clean dry oil is withdrawn from the 


| bottom of the receiver by a special delivery pump G. | 


The oil level in the receiver is maintained, as a 
seal, midway between the offtakes of the two 
pumps by means of special floatgear. 


[Serr. 8, 1933._ 
EXHIBITION. 


















































941. 8) 
Fie. 31. By-Pass Ficter ; 
Line Fitter Company, 


“ENGINEBRING 
Messrs. STREAM- 
LIMITED. 














In the actual plant, the two oil pumps and the 


vacuum pump, together with a suitable motor, 
are mounted on a convenient bedplate on a carriage, 
and are encased as shown in Fig. 33. The vacuum 
pump also serves as a compressor, when required, 
for charging the air bottle used for cleaning the 
filter. The whole plant is a continuous-operating, 
closed system, which de-aerates the oil while cleaning 
and drying it, and delivers it without exposure to 
atmosphere to wherever it is required. The Stream- 


| Line filter replaces the centrifuge and blotter-press 


by a simple static plant which is cleaned without 
opening up, and provides the only means for eliminat- 
ing colloidal carbon without chemical treatment. 
When describing the exhibits at the New York 
Power and Mechanical Engineering Exhibition on 


page 195 of our last volume, we dealt with an auto- 


| 


matic water softener shown by Messrs. The Permutit 
Company, New York. Messrs. United Water Soft- 
eners, Limited, Permutit House, Gunnersbury- 
avenue, London, N.4, are showing a similar plant at 
Olympia, manufactured in this country. The plant 
is of the industrial type, and can easily be fitted to 
many existing installations. It may be recalled that 
it consists primarily of three tanks, a large one 
forming the softener, and smaller brine-measuring 
and salt-storage tanks. A motor-operated valve, 
water meter, time switch, magnetic switch, and 
injector also form part of the equipment. The whole 
cycle of operations is controlled by the water meter, 








SEPT. 8, 1933-] 


ENGINEERING. 








261 


SHIPPING, ENGINEERING AND MACHINERY EXHIBITION. 











' 
' 
| 
' 


uze Strainer** 
ong Han 





























Fig.35. pn 
¢ 
Le = 
/f ee 
4 Reivery, 
/ 

7 Lp ° a 
; - Oe 
—H] om “ ss 
H i —* 

Ma = 

4 % ( 
\ v r _ ~) Stretcher : 
" b] 8 : 
rr) *. ph 

} =< 

= \, Ball Valve with Nozzle for 

; Spraying Positive Valve 

! 

KM | 

r a 

- ZA 

Drain Cock “seanemees” 





























Fie. 36. 


time switch, and a float switch in the brine tank 
After a specified number of gallons have passed 
through the water softener, an electric circuit is 
completed, and the valve motor started up, rotating 
the valve to the backwash position. 
the flow of water through the softener, the upward 
current cleaning the zeolite. This operation con- 
tinues for a predetermined time, after which the 
time switch comes into action and the valve is 
rotated to allow the exact amount of brine to be 
injected into the top of the softener. When the 
level falls in the brine tank the float switch comes 
into action again, starting the valve motor to turn 
the valve into the position at which the final rinsing 
operation takes place. The water is flushed through 
to the drain for a period controlled by the time 
switch, and the motor is then again started to bring 
the valve to its original position for the normal 
water-softening operation. 

Messrs. United Water Softeners are also exhibit- 





This reverses | 
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ing the electro-chemical dosing gear illustrated in 
Figs. 34 to 36, annexed. This plant is primarily 
designed to overcome the necessity for climbing 
| to a considerable height to attend to the measuring 
| gear, and to regulate the chemical dosage, in large 
| water-softening plants of the lime-soda type. This 
| necessity is apt to lead to neglect, and in the plant 
illustrated, the mechanical measurement of the 
water, and the addition of the chemicals necessary 
|for its treatment, are made at ground level. It 
may be pointed out, before describing the plant, that 
| it does not consist of a compromise on the ordinary 
| plant, such as those in which the measuring gear is 
| placed at ground level over a small tank, from which 
| the mixture is pumped up to the usual height, or 
| those in which the milk of lime and solution of soda 
|ash reagent mixture is pumped directly into the 
| settling tank, simultaneously with the crude water. 
The plant illustrated consists essentially of a cylin- 
drical reagent preparation tank fitted with stirring 
gear operated through reduction gearing, by a small 
|electric motor, the latter also serving to drive a 
| pump for raising the chemicals to the settling tank. 
The tank, motor and pump are clearly shown in 
| Figs. 34 and 35. The hard water to be treated is 
\led direct to the top of the sedimentation tank, 
passing first through a meter fitted with a contacting 
device which periodically closes an electric circuit 
after the passage of a pre-determined quantity of 
water, according to the hourly capacity of the plant. 
The crude water thus measured is discharged into 
the top of the main sedimentation tank in the 
usual manner. The chemical reagent solution is 
|accurately measured by means of a valve of the 
double-beat piston type, attached to the side of 
|the mixing tank at the bottom. This valve is 
shown in position in Fig. 34, and it will be seen 
| that it is mounted at the lower end of a spindle 
| passing through a sleeve, and coupled at the top 
| to a solenoid. The valve discharge can be adjusted 
lover a wide range, but when set for a given 
| discharge, the latter remains constant irrespective 
of the head of the solution in the mixing tank. 
The valve is opened and closed by the solenoid, 
which is energised by the periodic closing of the 
electric circuit by the water meter, as already 
referred to. It will thus be seen that both the water 
and the reagents are simultaneously measured, the 





water by the meter, and the reagents by the valve. 


nT; Messrs. Unirep WaTER Sorreners, LIMITED. 


The reagents discharged by the valve pass into the 
small dilution tank shown in our illustrations, 
where they are diluted by a jet of softened water 
passing through the ball valve shown in Fig. 35. 
This jet is arranged to impinge on the chemical 
discharge valve, thus washing it clean, and at the 
same time ensuring a thorough mixture of the 
reagents with the water. The washing action also 
eliminates any danger of choking or scaling with 
lime deposit. The diluted solution is drawn from 
the dilution tank by the pump, and discharged into 
the settling tank simultaneously with the crude 
water. It will be seen that the plant is very access- 
ible, enabling the dosage to be verified at any time, 
and any necessary adjustments to be made with a 
minimum of trouble. The plant lends itself to the 
easy addition of a number of different reagents, 
and can be installed in any convenient position, and 
not necessarily adjacent to the point of application 
of the reagents. 

The firm are also showing water and chemical 
metering apparatus specially designed to effect 
the precise automatic measurement and addition 
to the water of chemical reagents, in any desired 
quantities and proportions. The apparatus is so 
designed that the amount of reagent being added 
to the water can be altered at any time during the 
operation of the plant, and will always be strictly 
proportional to the amount of water passing. The 
metering apparatus consists essentially of a double- 
chambered calibrated rocking receiver, which 
measures the water, and actuates by its motion a 
reagent valve which synchronously measures the 
reagents. The delivery of the water from the 
receiver is controlled by locking gear, which holds 
each compartment in turn under the delivery pipe, 
and prevents its fall until it contains the correct 
quantity of water corresponding to the measured 
dose of chemicals. The measurement of the reagent 
solution is accurately effected by the positive 
discharge valve fitted in the bottom of a chemical 
container attached to the water measurer. This 
valve can be closely adjusted over a wide range. 
The chemical reagent is kept in agitation by blades 
working in the container and actuated by the 
movement of the receiver. 

When working with dissolved acetylene, it is 
customary to employ an adjustable pressure regu- 
lator, by means of which the operator raises the 
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Fig. 38. 
THE 


yas pressure when he wishes to increase the cutting 
speed, The operator also employs the regulator to 
secure a good flow of gas when the cylinder is nearly 
exhausted, and if he fails to alter the adjustment 
after a new cylinder has been connected up, a con- 
siderable waste of gas will occur, and the tubing may 
be blown off. To overcome this possibility, Messrs. 
The British Oxygen Company, Limited, Angel-road, 
Upper Edmonton, London, N.18, have introduced 
the regulator illustrated in Fig. 37, above, and are 
demonstrating this at the Exhibition. The regulator, 
which is known as the “ Economy,” is arranged so 
that acetylene cannot pass through it unless the 
oxygen is turned on at the cutter. The flow of gas 
is controlled by a diaphragm-operated valve, the 
injector action of the blowpipe creating a slight 
vacuum behind the diaphragm, and thus holding the 
valve open. The regulator thus automatically closes 
when the bottle is being changed, and should the 
pipe be accidentally pulled off the connection, the 
vacuum is destroyed, and the escape of gas prevented. 
The regulator is unsuitable for use when welding or 





cutting cast iron, as a flame containing an excess of 


acetylene cannot be obtained while it is in use. 
The same company are showing a selection of 
their well-known oxygen cutting machines, which 
are suitable for all classes of oxy-acetylene and oxy- 
Demonstrations of OXY acetylene 
welding, are 
and 


coal gas cutting. 
welding and cutting, and of electric-ar 
being given, together with metal spraying, 
examples are exhibited of the Shorter oxy-acetylene 
gear-hardening process, An exhibit of particular 
interest is the equipment for effecting two cuts 
simultaneously with an oxygen cutting machine 
illustrated in Fig. 38, above. This should be of 
special value to manufacturers of such articles as 
tanks made up from steel plate. Hitherto, it has 
been necessary to make two cuts for preparing the 
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bevels on the meeting edges of the plate after it has 
been formed into shape ready for welding. The edges 
are usually bevelled before the plate is bent, and if 
the plates are purchased from the steel makers to a 
definite size, sufficient for making up the article 
with no waste, the ends must each be bevelled as a 
separate operation. With the equipment illustrated, 
however, the steel plate is purchased of sufficient 
size to permit of two or more pieces being cut from 
it. The separation may then be made by two cuts, 
each of which prepares a bevelled edge ready for 
welding as shown. The equipment consists of a 
two-nozzle head suitable for attachment to any of 
the firm’s ordinary machine-cutting blowpipes. 
Different angles of cut are obtainable by means of 
different heads, and heads will shortly be available 
for cutting angled bevels of 60 deg., 75 deg. and 
%) deg. on any thickness of plate from } in. to 1 in. 
The edges left by the cut are smooth, and no 
further preparation for welding is necessary beyond 
a brushing to remove the loose scale which usually 
adheres to portions of the cut. The attachment is, 
of course, only suitable for straight-line cutting 
machines, and cannot employed profile - 
cutting machines. 

As some doubt exists as to the desirability of pre- 
paring welded bevels by gas cutting, it may be of 
interest to quote the result of a series of tests carried 
out by the company. These tests were made on 
bevels prepared by saw-cut, hand oxy-acet ylene cut, 
oxy-acetylene cut, and machine oxy- 
Neither the yield point nor the break- 


be on 


machine 
coal gas cut. 


ing load of the test piece showed any appreciable | 


difference between the various methods of prepara- 
tion. The welds were made using the oxy-acetylene 
hand process, the same welding rod being employed 
throughout. After welding, the weld surface was 
machined flush with the surface of the plate. The 
four methods of preparation gave very similar 
results ; four welds were made for each type of bevel. 
The use of these special cutting heads would appear 
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to have many possibilities of application. Apart from 
use on steel plates, they have already been applied 
to the cutting of tubes used for all kinds of heating 
and supply installations. The cutter with the heads 
is mounted in a special machine which traverses the 
cutter circumferentially round the tube. 

Apart from the development of radio communica- 
tion, the greatest factor that has contributed to 
the safety of life at sea in recent years is probably 
the perfection of the echo sounder. The form of this 
device, known as the Fathometer, which is made by 
Messrs. The Submarine Signal Company (London), 
Limited, 9, Victoria-street, S.W.1, has now been 
fitted to over 500 vessels, and as a considerable 
proportion of the yearly loss of shipping is due to 

| grounding, further extension in the use of the appara- 
| tus should very appreciably reduce the casualties. 
| The firm are exhibiting two new and simplified types 
| of instrument which, while embodying all the advan- 
tages of the large ship equipment and operating on 
the same principle, have the additional advantage 
of simplicity both in operation and installation. The 


first of the two new models which is illustrated 
jin Fig. 39, annexed, is intended for coastal 
vessels, and includes an indicator calibrated to 


| measure all depth up to 90 fathoms, an all-mains 
amplifier being used. The transmitter and hydro- 
phones are sufficiently small to allow of their being 
mounted between the frames of the ship, and no 
cutting of the ship’s skin is necessary. The equip- 
ment can, therefore, be installed at any convenient 
time, without the necessity of drydocking. The 
second new model is similar to that for coastal 
vessels, except that the indicator is calibrated to 
measure depths up to 150 fathoms. It is intended 
for the greater number of ocean-going vessels, and 
can also be fitted without the necessity of dry- 
docking. The standard supply voltage for both 
installations is 100 volts to 110 volts direct current, 
but special arrangements can be made for ships 
with other voltages. The principle of the instrument 
is now generally known, but it may be recalled that 


| it consists in translating the time of passage of a 


sound under water, and therefore the distance which 
it travels when echoed from the sea bottom to the 
ship’s keel. The rate of travel of sound through 
water is constant for all practical purposes, and the 


| timing of its passage is a definite measure of the 


length of its path. The indicator consists essentially 
of a disc mounted on the end of a shaft, and driven 
by a small constant-speed motor equipped with a 
governor. A neon tube is mounted behind a slot 
in the disc. There is a circular scale, graduated in 
fathoms, lying just outside the path of the slot in 
front of the neon tube. A cam on the revolving 
shaft opens an electrical contact, which allows an 
oscillator in the hull of the ship to oscillate at the 
moment that the neon tube is at the top of the scale. 
The echo returned from the sea bottom is picked up 
by a hydrophone, and a voltage is generated in 
the circuit of the latter. This voltage is transmitted 
through the amplifier, causing a flash of light in the 
neon tube which has travelled part of the way round 
the instrument dial. Acting as a luminous pointer, 
the flash of light indicates the depth at that instant. 
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The disc makes several revolutions per minute, and | 
the light flashes, indicating the depth, follow each | 
other in rapid succession. There are only two con- 
trols on the indicator, consisting of a dial for con- 
trolling the sensitivity of the hydrophone and a 
switch. The oscillator and hydrophone are not 
shown in the illustration. 

A large amount of research has been devoted to 
systems for indicating the exact position of the 
rudder to the officer on the bridge since Messrs. The 
Sperry Gyroscope Company, Limited, Great West- 
road, Brentford, introduced their first instrument 
some ten years ago. As a result, the indicator has 
been much improved, and in its latest form is a 
remarkably simple and reliable instrument. The 
system comprises the transmitter, shown in Fig. 40, 
page 262, which is attached directly to the rudder 
stock, one or more indicators of the type shown 
in Fig. 41, and a small synchronous converter 
which operates on the ship’s direct-current supply 
and provides the alternating current to operate 
the system. The numbers on the indicator dial 
are in green and red on the two sides of the zero 
to enable port and starboard movements to be 
easily distinguished, and the dial is illuminated 
from the back with lamps arranged so that the 
intensity may be varied over a wide range to suit 
different conditions. The pointer moves with an 
even motion in exact synchronism with the| 
rudder, so that the rate of rudder movement is 
clearly indicated as well as the exact position 
at all times. Only five conductors are required 
between the transmitter and indicator, which is 
less than half the number required on previous 
types. The use of alternating current permits of 
the use of sliding brushes, and no make-and-break 
contacts are necessary. The use of alternating 
current also eliminates the effect which former 
types of rudder indicators had on the magnetic 
compass, and also ensures an entire absence of 
interference with radio apparatus. The construction 
of both the transmitter and indicator enables them 
to be sealed, so that they cannot be tampered with, 
and the lamps are standard 6-volt bulbs which can 
be procured practically in any part of the world. 
Four spare lamps are stored in the indicator housing, 
where they are always immediately available for 
use. All parts of the instrument are strongly made, 
and the bearings throughout are self-lubricated, so 
that they will not require attention for several 
years. 

In addition to the rudder angle indicator described, 
a recorder is also on view. In this instrument 
a pen moving across a time chart records all the 
angular movements of the rudder throughout a 
voyage, thus providing evidence of the steering 
of the ship, which would be of great value in, say, 
the investigations attendant upon an accident. 
Like the indicator, the recorder is fully self- 
synchronous and is operated in the same manner 
through the transmitter from the rudder head. 
Messrs. Sperry are also showing examples of their 
well-known gyro-compasses, complete with bearing 
and steering repeaters, an automatic course recorder, 
a Sperry-Villiers odograph, and a gyro-repeater 
associated with a wireless-direction finder. Sperry 
searchlights are also being shown, with a gyro- 
horizon and other instruments for aircraft. The 
gyro-horizon was described in ENGINEERING, vol. | 
cxxxii, page 332 (1931), and the automatic-steering | 
equipment in vol. cxx, page 730 (1925). Finally, | 
it may be mentioned that a working model of the 
Sperry ship stabiliser, of the type fitted to the 
Conte di Savoia. will be exhibited. The installation | 
on the latter vessel was described on page 345) 
et seq. of our last volume. 

The Skatoskalo scaling machines, manufactured 
by Messrs. F. Gilman (B.S.T.), Limited, are now | 
well known, and have been frequently referred to 
in our columns. Typical examples of machines | 
for every type of water-tube boilers, economisers, | 
evaporators, and condensers are being shown at| 
the Exhibition, as well as surface scaling machines 
for Lancashire boilers and for scaling tanks and 
other vessels. In addition, the firm are exhibiting | 
a full range of Multi-flex machines for all types 
of grinding and polishing. These machines have 
also been dealt with in our columns, and particular 
reference may be made to the grinding and polishing 











machine for glazed surfaces, described in ENGINEER- 
ING, vol. cxxxv, page 210 (1933), and the shearing 
and filing heads described in vol. cxxxiii, page 246 
(1932) as being amongst the firm’s most recent 
products. It may be mentioned that Messrs. 
Gilman themselves manufacture the flexible drives 
fitted to the various tools, and are prepared to 
supply flexible shafting from 4 mm. to 35 mm. in 
diameter for use in existing machines. 

Messrs. Major, Robinson and Company, Limited, 
** Scols ” Works, 385 and 387, City-road, Cornbrook, 
Manchester, are exhibiting the ‘ Scols ” Senior and 
Junior bending machines, together with iron 
cements, pipe-jointing compounds, and so on. 
A power-driven model of the Senior machine was 
described on page 550 of our last volume. The 
Junior machine is a smaller model designed for 
bending light or heavy gauge copper tubes, one 
pull of the handle bending the pipe to any angle 
up to 180 degrees. Neither loading nor annealing 
is necessary, unless the tube exceeds l-in. bore, 
when the part to be bent should be annealed with a 
blow lamp. 

A very wide range of respiratory appliances, 
suitable for the three Services, or for medical and 
industrial purposes, is being shown by Messrs. 
Siebe, Gorman and Company, Limited, 187, West- 
minster Bridge-road, London, 8.E.1. The most 
interesting exhibit is, perhaps, a model of a fully- 
dressed diver in one of the firm’s well-known dresses, 
and completely equipped for deep-sea work, har- 
bour, dock, or bridge building. The apparatus fitted 
includes telephone and submarine electric lamp. 
Examples of power-driven air compressors for 
diving purposes are shown, together with models of 
decompression chambers, diving bells, air locks and 
similar plant. Mention may also be made of the 
fire-fighting and gas protection apparatus shown 
by the firm, the former including self-contained 
oxygen-breathing apparatus, and the latter, gas 
masks for protection against ammonia fumes in 
cold storage plants. 

In ENGINEERING, vol. cxxiv, page 390 (1927), a 
description was given of the portable electric tools 
manufactured by Messrs. Black and Decker, Limited, 
Slough, Bucks. Further examples of the firm’s 
products were described in vol. cxxvii, page 785 
(1929), and in vol. cxxxii, page 405 (1931), the 
former description dealing with a swing-frame 
grinding machine and the latter with a duplex 
buffer. The firm are exhibiting a range of typical 
portable electric tools at Olympia, including drills, 
screwdrivers, sanders, grinders, and buffers, together 
with valve refacers. As distributors of Van Dorn 
electric tools, examples of these appliances are also 
being exhibited. Special attention may be directed 
to the Black and Decker portable electric sander, 
and to the valve-refacers. The former is a new and 
more powerful model, and is suitable for every type 
of sanding, grinding, and cleaning operation. It is 
fitted with a right-angle drive, and as the handle is 
interchangeable, the tool can be equally conveni- 
ently operated on either the right or left-hand side. 
Concrete can be finished with the sander by using a 
cup grinding wheel in place of an abrasive disc. 
The diameter of the sanding disc is 7 in., and the 
no-load speed is 4,200 r.p.m. The electric valve- 
refacer is made in two sizes, the smaller being 
suitable for valves of automobile engines and others 
of similar size, and the larger for Diesel-engine valves, 
and so on. Essentially, the appliance is a small 


precision grinding machine, specially designed for 
its specific purpose, and consists of a work head 


and a wheel head mounted on a suitable base. Each 
head is fitted with a self-contained motor drive. An 
attachment for grinding valve-seat cutters forms 
part of the standard equipment. 

The ordinary type of machine for obtaining the 
yield point, elongation, breaking stress, and so on, 
is a somewhat expensive machine requiring careful 
installation, but in ENGINEERING, cxxxi, page 104 
(1931), a description was given of an inexpensive 
portable instrument on which all the usual tests 
can be carried out, together with the determination 
of the Brinell number. This instrument, which was 
designed by Mr. L. H. Hounsfield, is being shown at 
the Exhibition by Messrs. Tensometer, Limited, 
73, Southampton-row, London, W.C.1. Since our 
description was published, certain additions have 


been made to the machine, with a view to enhancing 
its usefulness, the most important being an auto- 
graphic recorder. The latter is of the ordinary 
drum type, the drum being turned by a cord 
attached to the end of the main straining lever, 
and so proportioned that one turn of the handle 
advances the paper 2 mm. A cursor is mounted on 
the mercury column referred to in our earlier 
article, and the operator moves this to follow the 
meniscus with his left hand as he turns the handle 
with his right hand. The cursor is linked to an 
arm carrying a needle mounted so as to prick the 
paper when depressed, the latter action being 
performed by the operator's right hand after the 
material has completely responded to an increase 
in load, that is, after the mercury has ceased to 
fall back after the preliminary rise. A further 
fitting enables notched bar values to be obtained, 
the accuracy of the notch being ensured by the 
provision of a jig and cutter. The fitting consists 
essentially of a chuck, in which the notched bar is 
mounted, with a sliding centre-piece provided with 
a knife-edge for bending the specimen. 

The machine has also been modified with regard 
to the tension head, which is adjustable, so as to 
accommodate a wider range of test-pieces than 
formerly. The length of the parallel part in the 
new series of test pieces is 3-544 times the diameter, 
and the elongation per cent. is, in consequence, 
strictly comparable with that of a standard large 
test piece. Two sets of chucks are included in the 
standard equipment, each set comprising four half- 
chucks and serving for two sizes of test piece, i.e., 
four in all. Two separate gauges are now provided, 
for measuring the elongation and the reduction of 
area of a broken test piece, respectively. The 
elongation gauge consists of a cradle containing two 
stops, between which the test-piece is placed. One 
of the stops engages with a lever-pointer moving 
over a quadrant which is graduated to read elonga- 
tion per cent. The fulcrum of the lever is situated 
on the side of the cradle opposite to the quadrant 
and is capable of adjustment relative to the centre 
line of the cradle to suit different lengths of test- 
piece. The result is that any alteration in position 
of the movable stop is increased at the end of the 
lever, i.e., on the scale, so that accurate readings 
may be made, this increase taking place in a correct 
relation to the length of the test-piece by appropriate 
setting of the fulerum with regard to the cradle 
centre line. To use the gauge, the unbroken test- 
piece is first placed in the cradle and the stops 
adjusted so that the lever reads zero on the elonga- 
tion scale. At the conclusion of the test, the 
broken pieces are again laid in the cradle with their 
fractured faces in contact and the movable stop 
is lightly pressed up against it, thus giving a 
direct reading on the quadrant of the increase in 
length measured as a percentage. 

The reduction in area gauge is equally ingenious 
and easy to manipulate. It resembles a straight- 
sided pair of calipers, the ends of which are con- 
nected by a slotted quadrant and lock-nut. The 
inner edge of one of the legs is graduated to read 
reduction of area per cent. To use the gauge, the 
neck of the test-piece, before stretching, is inserted 
in the Vee formed by the two legs, which are then 
closed upon it so that it touches the graduated 
edge at the zero mask of the scale. The legs are 
then clamped in position, After testing, a broken 
end is inserted in the Vee and moved downwards 
until it just touches the edges of both legs, as did the 
| original piece. The point of contact then gives a 
| direct reading of the reduction of area per cent. 
| The use of chromium as a protective material to 
resist corrosion has increased very greatly in the last 
|few years, chromium plating, in particular, having 
|completely superseded nickel plating on motor-car 
' radiators, lamps, and other bright parts. Its use asa 
| bearing material is not so well known, but it has 
very valuable properties for this purpose. The sur- 
face obtained after grinding or lapping is extremely 
smooth, and other materials and liquids do not 
adhere to it. Unlike nickel, chromium will resist 
wear when the surface is only indifferently lubricated, 
and it appears to run equally well in white or yellow 
metal, and even in cast-iron bearings. Its use, 
therefore, appears particularly desirable on surfaces 
subjected to either corrosion or abrasion, and Messrs. 
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Fescol, Limited, 101, Grosvenor-road, Westminster, 
8.W.1, are showing a variety of products treated | 
by the Fescolised process. This process is stated | 
to give a surface approaching diamond hardness, | 
and the applications shown by the firm include 
plug gauges, engraving rolls, and a wide variety of 
engine and car parts. An excellent example of the 
value of the process is given by the Fescolised | 
shackle pin illustrated in Fig. 42, annexed. In 
comparatively recent years, it was a common 
experience in overhauling a motor vehicle to find | 
that the shackle pins were reduced to less than half | 
their original size by wear, and although great | 
improvements have been effected by careful atten- 
tion to lubrication at this point, the pins are un- | 
doubtedly still among the parts of a vehicle liable | 
to the heaviest wear. The pin of which a photo- | 
graph is reproduced, however, has been in use while | 
the vehicle to which it was fitted covered 60,000 
miles, and it will be clear from Fig. 42 that it is 
still in good condition. It is stated by the firm that 
pins treated by the Fescol process on hard chromium 
have a life equal to five or six times that of an 
untreated pin, and that there is a corresponding | 
reduction in wear on the bronze bushes. After appre- 
ciable wear actually takes place, the chromium can | 
be removed and the pins re-treated at a small cost. | 
In addition to the Fescolised exhibits referred to, | 
Messrs. Fescol, Limited, are also showing examples 
of the salvage of worn parts of machinery and their | 
protection against corrosion by the deposition of 
nickel. 

The Clupet piston ring, manufactured by Messrs. 
The Clews, Petersen Piston Ring and Engineering 
Company, Limited, West Heath Works, Mill-lane, 
West Hampstead, N.W.6, is now well known, and is 
employed in the engines turned out by many of the 
leading makers. It is claimed that the ring exerts 
an equal pressure on all points of its circumference, 
the double coil, which forms a feature of the ring, 
automatically adjusting itself to the cylinder wall, 
and the bridge between the two coils preventing the 
escape of any gas or oil past the ring. The firm are 
exhibiting a typical selection of rings for rendering 
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SCRAPER 
Messrs. THe Crews, Petersen Piston RING AND 
ENGINEERING CoMPANY, LIMITED. 
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CHROMIUM-FINISHED SHACKLE 


the piston gas-tight, together with a new Clupet adjusted vertically by means of a screw and hand 
slotted scraper ring. The latter, which is illustrated | wheel. 
in Figs. 43 and 44, annexed, embodies all the qualities coupled motor or from a countershaft as required. 


of the standard gas ring, together with a number of | The transmission to the chain and chisel spindles 


The drive is arranged ecither for a direct- 





special features. It is of particular value in an | 
engine with worn cylinders, as it forms an efficient | 
seal in such cases, and enables satisfactory running | 
to be obtained without the necessity for having the 
cylinders reground and new pistons fitted. It will 
be seen from the illustrations that the ring is of the | 
double coil type with the firm’s patent bridge, but | 
that a shallow groove is machined round the circum- | 
ference, and a number of slots are cut through the | 
central portion forming ports through the ring. | 
The ring is shown in the non-compressed position in 
the drawings, and it will be appreciated that when it 
is in position in the cylinder, the end gaps are almost 
closed, and the two halves of the slots forming the 
ports are practically in line. The rings are made 
from best quality centrifugal castings, and the out- 
ward tension is obtained by means of hammering, 
the blows being regulated to give an equal radial 
pressure at all points. The rings thus maintain the 
compression seal, and as oil cannot pass the double 
coil, carbon formation is retarded. It is stated that 
it is impossible for the slots to become clogged with 
carbon deposit. The ring will, of course, fit in the 
existing grooves in pistons, and all standard sizes 
are kept in stock. Oversize and special rings can 
be supplied on request. 





The mortising machine illustrated in Fig. 45, on 
this page, is being shown by Messrs. The Dominion 
Machinery Company, Limited, Hipperholme, Hali- 
fax, and is a new product of the firm. It is very 
strongly constructed, as it is intended for the heavy 
and continuous production of accurate work at a 
high rate. The body is cast in one piece, and is 
of box section, sufficiently deep to absorb all per- 
ceptible vibration. All the internal parts are 
accurately machined and fitted within the frame, 
where they are easily accessible from the rear. The 
table is provided with compound movements, the | 


horizontal traverse being effected by a machine-cut |The machine will take timber up to 12 in. deep| by 3 ft. 


rack and pinion motion, and the cross traverse by | 
a nut and screw motion. 


is by a single belt within the frame, giving a steady 
drive under all working conditions. A guard is 
fitted to the hood over the chain cutter. 
automatic in action and rests on the wood to be 
mortised, whatever the size may be. As the chain 
cutter is lowered into the timber, the shield rests on 


the wood, and as the cutter is lifted from the mortise | 


it is again protected by the shield. The hood is 
hinged to give easy to the chain. An 
important feature of the machine is that the chain 


access 


and chisel start and stop automatically when enter- 


ing and leaving the work, thus reducing the wear and 
tear on the cutters very considerably. It is not 
necessary to put the handles back into the vertical 
position to stop the cutters as the stopping arrange- 
ment is adjustable. 

An exhaust fan is fitted to the chain spindle. 
This draws away the chippings as they are made, 
and delivers them through a tube which can be 
connected to any existing exhaust system. The 
machine is thus kept free from chippings and the 
operator always has a full view of the work. The 
bearings are all of the dust-proof ball type and 
the spindles are accurately ground. All the run- 
ning parts are carefully balanced to ensure smooth 
running. 

A grinder permanently mounted on, and 
driven by, the machine. The cutter is held on 
a suitable spool, which has sensitive horizontal 
and vertical adjustments actuated by screw move- 
ments, and is moved along the spool shaft to the 
grinding wheel. A dished abrasive wheel and 
spool to suit different sizes of chain cutter are 
included in the equipment. Depth stops are pro- 
vided for both the chain and chisel, and these can 
be adjusted to suit various depths of blind mortises. 
A splinter pad is also provided to prevent the 
timber splintering at the end of the mortise hole. 
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by 8 in. wide, and is suitable for mortising with the 
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and from } in. to 24 in. long at one cut. Longer 
mortises can, of course, be made with two or more 
cuts. The hollow chisel is suitable for making 
mortises from } in. to } in. square. The maximum 
depth of mortise is 6 in., and the table has a longi- 
tudinal traverse of 2 ft. 4 in. 

The same firm are exhibiting a universal open- 
end belt sander driven by a self-contained motor. 
The main columns, one at each end, are in the form 
of a swan-neck so that the sand belt pulleys over- 
hang the vertical columns, enabling long work to 
be sanded. The sander drums are balanced, and 
run on dustproof ball bearings. The sand belt is 
25 ft. 6 in. long by 6 in. wide, and is kept in correct 
tension by a weighted jockey pulley. The pressure 
pad consists of a loose sanding pad flexibly mounted 
on a round bar above, and parallel with, the table. 
The pad is mounted on ball bearings, and can, 
therefore, be very easily moved, the necessary 
pressure being applied by a hand lever. The table 
is mounted on ball bearings, and the handle for 
operating the sliding motion runs the full length. 
The rise and fall motion is effected by worm gearing 
operating screws provided with ball thrusts. The 
maximum depth between the sand belt and table 
is 1 ft. 6 in., and the size of the table is 7 ft. 4 in. 
The length of the material which can be 


'sanded between the columns, is 7 ft. 6 in. The 


The table can also be! chain cutter any size between % in. and 1} in. wide, | motor is of 3 h.p. 
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THE NEW REGIME IN THE 
UNITED STATES. 

TueE eyes of the world are at the present time 
focused on the United States of America, anxiously 
watching to see what will be the ultimate outcome 
of the daring and unorthodox experiment which has 
been launched by the Roosevelt administration. It 
is no doubt true that the world-wide attention 
which this experiment has attracted is attributable 
in some degree to the adoption of typical American 
“Ballyhoo” methods, which have served to “ put the 
scheme across” to the American population, but the 
“new deal”’ itself is of such fundamental significance, 
and the measure of success with which it is attended 
is of such far-reaching importance, not only for the 
United States but for the world as a whole, that it 
merits a careful and objective examination designed 
to distinguish its salient characteristics and its 
prospects of success or failure. The present is a 
particularly appropriate time for this examination, 
as a critical stage has now been reached. President 
Roosevelt has declared that “We are not going 
through another winter like the last” : the declared 
intention of the National Industrial Recovery 
Programme was to put back into employment between 
five million and six million persons by the autumn, 
and, although this estimate may be regarded as 
excessively optimistic, the country is undoubtedly 
expecting to see a substantial increase in employ- 
ment before the winter sets in. 

Before proceeding to a survey of the potential 
merits and demerits of the practical measures 
taken by the present administration in America 
to initiate a business recovery, it is pertinent to 
emphasise one outstanding characteristic which, 
perhaps more than any other, has served to create a 
favourable psychological atmosphere for the recep- 


deal’’ which the President is endeavouring to bring 
into effect. After three years of unparalelled 
economic depression, during which period all the 
remedial efforts of the Hoover régime appeared 
ultra-cautious, puny and futile, the American public 
was pathetically eager to welcome a Government 
that was determined to get things moving once 
again and, in order to achieve this end, was prepared 
to adopt an immediate, positive and energetic 
policy designed to break the vicious circle of 
falling production, wages, and purchasing power, 
and rising unemployment. Whatever may be 
the final verdict of posterity on his administration, 
Franklin Roosevelt has at least satisfied the longing 
of the American people for vigorous and courageous 
leadership in its economic affairs. In a crisis 
such as the present, however, it is clear that much 
more is needed if America is once more to be set 
firmly on the way to prosperity: how far does the 
new programme promise to go along this road ? 
The core of the Roosevelt recovery programme is 
contained in the National Industrial Recovery Act, 
popularly known as “N.I.R.A.,” the main aims 
of which are to institute a régime of fair competition 
in trade and industry ; to raise wages and purchasing 
power ; to cut down the number of hours worked 
per individual per week and thus reduce the numbers 
unemployed. In so far as the reduction in the 
numbers unemployed is due to the shorter working 
week per individual, it is clear that the volume 
of employment shows no net increase, but is merely 
spread over a wider field, and to this extent the 
N.I.R.A. is merely carrying out the demand which 
has been frequently put forward in America during 
recent years that the available supply of employ- 
ment should be divided among as great a number 
of workers as possible. Of course, the Act goes 
much further than this and, in point of fact, is 
based on the theory that some outside force is 
necessary to break the business deadlock which is 
created when industrial activity cannot increase 
without an expanded demand which, in its turn, 
cannot be realised until purchasing power, dependent 
in the last resort on higher industrial wages, is 
increased. The N.I.R.A. is an attempt to provide 
this external stimulus through the medium of co- 
operative agreements among producers on a com- 
prehensive basis, the aim being to bring about 
increases in wages and prices and thus to stimulate 
a general upward movement in the economic system. 
In a recent broadcast address, President Roose- 
velt declared his emphatic belief that it would be 
possible to introduce in industry generally an increase 
in wages and a shortening of hours sufficient to 
enable industry to pay its own workers enough 
to let those workers buy and use the things their 
labour produced. In this connection, however, 
the President was careful to lay great stress on the 
necessity for co-operative action, as otherwise a 
few selfish men in each competitive group “ would 
pay starvation wages and insist on long hours of 
work”; whereupon, the others in that! group 
must either follow suit or close down. The results 
of such policies had already been seen in the con- 
tinuance of the descent “‘ into the economic hell of 
the past four years.” The clear way to reverse 
that process was for all employers in each com- 
petitive group to agree to pay their workers the 
same reasonable wages and require the same 
reasonable hours; under such conditions, higher 
wages and shorter hours would hurt no employer. 
The desire of the authors of the National Indus- 
trial Recovery Act to place all employers in any 
particular competitive group on an equal footing 
as regards the conditions under which they operate 
is evident in the title given to the new codes for 
industry, which are termed “ codes of fair competi- 
tion.” The formulation of these codes constitutes, 
in the first place, a deliberate attempt to restore 
some measure of order to industry and commerce. 
In the past there have been frequent complaints 
in various basic American industries of the unfair 
practices adopted by certain employers, frequently 
comprising only a small minority of the total number 
of employers in any particular trade, but none the 
less causing serious trouble to the rest of the industry, 
as the employers who “ wished to compete on a basis 
of efficiency and fairness were subjected to the 
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cut wages more and more and lengthened hours of 
labour.” In addition to these practices, ruthless 
and uneconomic price cutting has also caused 
much dislocation in certain industries. Under 
the new Act, the President is empowered to approve 
codes of fair competition adopted by individual 
industries covering such matters as wages, hours 
of labour, prices and other competitive factors : 
moreover, the President has the power to impose a 
code on any industry where a voluntary agreement 
proves impossible of attainment, and, if he considers 
such action necessary, may require individual 
concerns to obtain federal licences subject to 
revocation in cases where the appropriate codes 
are violated. The adoption of a code by any 
industry automatically establishes a standard of 
trading for that industry, the violation of which 
renders the delinquents liable to various penalties. 
To conclude this brief summary of the scope of the 
recovery measure adumbrated by the Roosevelt 
administration, mention must be made of the fact 
that, while its period of duration is given as two 
years, it may be withdrawn before the lapse of that 
period if the President should see fit to decree 
that the emergency which brought the measure into 
being has passed. 

The first code to be approved by the President 
was that relating to the cotton textile industry, 
which came into operation in July: a résumé of 
some of its major features illustrates the com- 
prehensive nature of the new industrial codes. The 
cotton textile code provides for a maximum work- 
ing week of 40 hours; an advance of some 30 per 
cent. in minimum wages; the abolition of child 
labour; the maximum operation of machines of 
80 hours per week; and the approval by a special 
committee of new machinery purchases. The 
President has expressed himself as being particularly 
proud of the agreement to abolish child labour, 
declaring that this has made him personally happier 
than any other thing with which he has been con- 
nected since assuming office. Special interest 
attaches to the speedy agreement reached on this 
code of fair competition for, according to General 
Hugh 8. Johnson, the administrator of the National 
Recovery Plan, the cotton textile industry has in 
the past been notorious for the practices which the 
Act is endeavouring to eliminate, such as long hours 
of employment, low pay for its workers, and ruthless 
methods of competition. 

Another basic industry for which a fair code of 
competition has now been approved is the iron and 
steel industry, where, however, agreement was 
reached only after lengthy, and at times acrimonious, 
disputation, and only after the personal intervention 
of the President himself. Provision is made in the 
iron and steel code for a minimum wage of 40 cents 
per hour and an average working week of 40 hours for 
a period of three months, with a maximum per 
employee of 48 hours in a six-day week. This 
flexibility in the maximum working week is intended 
to enable producers to deal with rush orders. The 
code for the iron and steel industry is effective for 
#0) days as a trial period, after which its continuance 
or modification will be decided in accordance with 
the results obtained. Among other important 
industries for which a code has been approved is 
the motor-car industry (although Henry Ford has 
so far refused to be a party to this code), while the 
employers in the coal-mining industry and the 
United Mineworkers’ Union have at last reached a 
basis of agreement, covering the principal points at 
issue, which the Recovery Administration is willing 
to recommend to the President. 

Right from the inception of the national industrial 
programme, the various Government officials ap- 
pointed to administer the scheme have all, from 
General Johnson downwards, been working at high 
speed, but it soon became clear that, in consequence 
of the scope and complexity of the manifold problems 
to be considered, a lengthy period was bound to 
elapse before all the codes relating to the different 
industries were finally approved; in view of the 
urgent nature of the problems pressing for solution, 
some new scheme, capable of immediate application, 
had to be devised as a stopgap for the purpose of 
avoiding a state of affairs where some workers 
would be compensated for increased prices by higher 
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a reduction in real wages, and thus defeat the major 
objectives of the recovery programme. 

In order to overcome this difficulty, President 
Roosevelt devised the ingenious method of pro- 
mulgating the so-called blanket code, more properly 
termed the “ President’s Re-employment Agree- 
ment,” to become effective as from September 1. 
The blanket code is definitely a temporary measure 
designed for industries which have not yet had 
specific codes approved: it does not affect those 
industries already operating under their appropriate 
codes, and it ceases to be effective for any employers 
when the industry of which they form part finally 
obtains acceptance for a specific code. Included in 
the blanket code is provision for an industrial 
minimum wage of 40 cents per hour, together with 
a minimum wage for other workers of 15 dols. per 
week in the larger cities ; a maximum working week 
of 35 hours for industrial workers and of 40 hours 
for “* white-collar’ workers; and the abolition of 
labour of all persons below 16 years of age, with the 
exception that those between 14 and 16 may work 
three hours a day. 

It must not be assumed that the new régime in 
America has received entirely uncritical acquies- 
cence—on the contrary, there are many who, while 
supporting the new administration, are doubtful 
regarding the ultimate repercussions of such actual 
or potential developments as rising costs; malad- 
justments between prices, wages and purchasing 
power ; and the difficulties of arranging for adequate 
supplies of credit on a satisfactory basis. In the 
meantime, however, the President has declared that 
the “ downhill drive has definitely turned and has 
become an upward surge,” and there is considerable 
justification for his claim. According to the American 
Federation of Labour, some one and a quarter 
million persons returned to employment during 
April and May, while General Johnson estimates 
that there has now been an increase in employment 
of approximately two million. Although this latter 
increase is less than half of that originally anticipated, 
it constitutes a remarkable achievement; while 
America is by no means out of the wood as yet, there 
can be no doubt that business sentiment is much 
more optimistic, business levels are substantially 
higher, and the morale of the country as a whole is 
much more encouraging than a few months ago. 


ELECTRICITY IN MINES. 
Most electrical engineers will agree that the 


local conditions which impose the severest tests on 
their equipment are to be found in mines. Space 
is limited. The apparatus often has to work in an 
explosive atmosphere and has, therefore to be 
designed so that it shall not cause accidents. In 
many cases it has to be capable of movement from 
place to place, with the result that the connecting 
cables and other parts are much more likely to be 
damaged than normally, while the fact that it is 
often in the immediate charge of unskilled personnel 
only serves to increase the other difficulties that 
have to beovercome. It is not surprising, therefore, 
that accidents due either to breakdown of the equip- 
ment or to carelessness occur. Indeed, it is really 
extraordinary that they do not occur more often 
when the large amount of electrical horse-power 
now installed in mines is taken into consideration. 
It is thus all the more satisfactory to be able to 
record that, in spite of the increasing use of electricity 
in the mines of Great Britain, the number of 
accidents, both fatal and non-fatal, is showing a 
tendency to decrease, a result that may be ascribed 
to the Electrical Inspectors, the manufacturers of 
the equipment, the mine-owners and staff, and the 
miners themselves in proportions which it would be 
impossible to specify in detail. 

Unfortunately this record received a severe 
check during 1932, owing to an explosion which 
occurred at Garswood Hall Colliery, Lancashire, on 
November 12. This accident was caused by fire- 
damp being ignited by sparking on a signal bell 
circuit, and resulted in the loss of no less than 
27 lives. General Regulation 132 lays down that 
signalling apparatus installed in any part of a mine 
where inflammable gas is likely to be found in 
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codes had not been approved would in effect suffer | protected, worked and maintained, so that normally 


there shall be no risk of open sparking. This 
condition can be satisfied in two ways: either by 
incorporating a safety device in each instrument, 
so that an alternative path is provided for the 
energy, which would otherwise be concentrated in 
the spark, and in addition, if necessary, limiting 
the amount of current that can pass, so that the 
spark is rendered harmless; or by installing the 
equipment in a flame-proof enclosure, so that the 
effect of sparking is localised. On circuits, such as 
that involved in the accident to which we have 
referred, bare wires are generally used in order that 
a signal can be given from any point on the system. 
The first method of protection must, therefore, be 
employed. In other words, the bell must be fitted 
with a spark-suppressor, consisting either of an insu- 
lated closed circuit wound up with the operating 


| winding or of a copper sleeve placed between the 


iron core of the magneto and that winding. Both 
these devices act as a short-circuited secondary and 
absorb the energy latent in the primary circuit 
when the latter is broken. Alternatively, a non- 
inductive resistance can be connected across the 
winding through which the current is discharged 
when the circuit is opened. There is, of course, 
more than one bell on the market which complies 
with these conditions, and as there is no doubt that 
the explosion was caused by a bell that was not of 
this type it is important that the necessary changes 
should be made. Otherwise, lack of attention to 
a relatively unimportant item in the installation 
may easily result in another disastrous accident. 

There is the less excuse for continuing to use 
unsuitable electrical apparatus of any kind in mines 
since, as recorded in the Report* of H.M. Electrical 
Inspector of Mines for 1932, the position with regard 
to testing and certification has now been regularised. 
Between 1922 and 1931 the testing and certification 
of flameproof equipment was undertaken by the 
Mining Department of Sheffield University, and 
though great credit is due to this organisation 
for the way in which they carried out their 
task, it cannot be denied that its transfer to the 
Mines Department is a desirable change. Advan- 
tage should be taken of it by manufacturers of 
flame-proof apparatus and by mine-owners who 
have any cause to believe that their equipment is 
not up to standard. There is the more reason for 
this since some of the designs that were certified in 
the earlier years are not now acceptable. This 
qualification applies in particular to oil-immersed 
switchgear equipped with pressure-relief or venting 
devices, because such apparatus was certified on 
the basis of tests with firedamp within the enclosure, 
whereas proof is now required that the enclosure is 
safe when hydrogen is used. This alteration was 
introduced because hydrogen and acetylene are the 
two principal ingredients of the inflammable gas 
which results from the cracking of the switch oil by 
the arc, and because the flame of burning hydrogen 
will pass unextinguished through openings which are 
narrow enough to prevent the propagation of 
burning-firedamp. In this connection it must be 
recollected, however, that large transformers and 
motors and certain types of switchgear cannot 
yet be made flame-proof, and must, therefore, be 
installed outside the danger zone. Fortunately 
this does not apply to any plant that is required for 
operation at or near the coal face. 

In addition to the disaster to which we have 
already referred, four other fatal accidents, due to 
the use of electrical apparatus, occurred in mines 
during 1932. One of these was due to unsuit- 
ability of the equipment, one to bad installation 
or maintenance, and two to faulty organisation. 
In every case the immediate cause was shock and/or 
burns. At Chester South Moor Colliery, Durham, 
an electrician was killed while at work on a cable 
joint box owing to the current being switched on 
upon instructions received by telephone from some- 
one whose identity has not been discovered. As 
Mr. Horsley points out, loose verbal arrangements 
like this should not have been relied upon and the 
work should not have been started until the isolator 
had been locked in the “off” position. More- 
over, the regulation providing for the earthing of the 


* Report of H.M. Electrical Inspector of Mines for the 
Year 1932. London: H.M. Stationery Office. [Price ls.] 
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apparatus had not been complied with. At Rid- 
dock-hill Colliery, Linlithgow, ill-usage of a cable, 
and especially faulty design of a plug connector, 
caused a shaker conveyor pan to become alive and 
a brusher to suffer a fatal shock. At Cowdenbeath, 
Fife, a labourer who was instructed to paint the 
interior walls of a transformer station below danger 
level, when left to his own devices climbed on to a 
ladder and began to whitewash the wall higher up, 
with the result that he made contact with a 6-6-kV 
circuit. In this case the regulation which lays 
down that “no person except an _ electrician 
or a competent person acting under his super- 
vision shall undertake any work where technical 
knowledge is required in order to avoid danger” 
was not complied with, and it is pointed out that 
under the Factory and Workshops Act such work 
must also be carried out under the immediate super- 
vision of a competent person and must not be per- 
formed unaccompanied. At Montagu Main Colliery, 
Northumberland, an assistant coal-cutting machine- 
man was killed owing to the core of a trailing cable 
becoming exposed, a type of accident which can be 
guarded against by screening in association with a 
leakage trip at the gate-end switch. In this case, 
however, the trips of the gate-end switch, an oil 
circuit-breaker, were out of order, and the handle was 
wedged with a piece of wood. From the psycho- 
logical point of view, perhaps, the most interesting 
occurrence was a non-fatal accident suffered by an 
electrician’s mate, who being posted to see that some 
bricklayers did not interfere with the electrical 
plant, with a zeal which is hardly to be com- 
mended, seized the opportunity to dust the top of a 
2,000 kVA transformer, and received a 10,000-volt 
shock. In another case an experienced electrician 
drew the wrong set of links and set to work on a live 
2,200-volt oil switch. It would be interesting to 
know what, if any, system of interlocking was in 
use on this installation. 

These occurrences must, however, be placed in 
their proper perspective by pointing out that 
during the year motors totalling 1,855,262 h.p. 
where at work in mines, this figure comparing with 
1,833,536 h.p. in operation in 1931. This increase 
took place in spite of the fact that the number of 
mines at work decreased from 2,243 to 2,158 and 
those using electricity from 1,409 to 1,359. Nearly 
82 per cent. of this horse-power is represented 
by alternating-current motors, which now total 
1,519,490 h.p. The number of electric coal-cutting 
machines in use was 3,970, or 56 less than in 1931, 
while the number of compressed-air machines fell 
from 3,345 to 3,167, a decrease of 178. On the 
other hand, the percentage of mineral got by 
machines increased from 34-2 per cent. to 37-7 per 
cent., and the percentage of mineral cut by elec- 
tricity from 68-1 per cent. to 69-3 per cent. The 
number of conveyors and loaders rose from 
4,459 to 4,646, the increase in those operated by 
electricity being from 2,299 to 2,483. The per- 
centage of coal conveyed to total mineral got rose 
from 21 per cent. in 1931 to 24-7 per cent. in 1932. 
In metalliferous mines the horse-power of motors 
installed rose from 31,629 h.p. to 33,127 h.p., an 
increase of 1,498 h.p. compared with the decrease 
of 3,078 h.p. which occurred during 1930-31. There 
was only one accident in this class of mine, and that 
non-fatal, which was due to a steel plate that was 
being fitted falling and cutting a 3,000 cable. The 
electrical horse-power installed in quarries in- 
creased from 114,115 h.p. to 126,001 h.p., the use 
of alternating current predominating in the ratio of 
4 to 1. Only one accident was reported, this being 
caused by a crane jib fouling a 440-volt line. 








to compare the efficiency of the plant with manual 
and automatic control, the boilers first being run 
for a week on the former and then for a similar period 
on the latter system. During the first week the 
average load was 7,460 kW and the maximum 
22,200 kW, the output being 1,254,600 kWh. The 
coal consumed amounted to 1,869,504 Ib., or 
1-51 Ib. per kilowatt-hour generated, the calorific 
value being 11,797 B.Th.U. per Ib. The thermal 
efficiency of the station was 19-44 per cent., and 
of the boiler-house 78-1 per cent. During the 
week when automatic control was in operation 
the average load was 8,470 kW and the maximum 
17,500 kW. The output was 1,450,100 kWh, the 
coal consumption being 1,972,230 lb., or 1-358 Ib. 
per kilowatt-hour. The average calorific value 
during this period was 11,830 B.Th.U. per lb. The 
thermal efficiency of the station was 21-3 per cent., 
and of the boiler-house 84 per cent. The improve- 
ment in the case of the automatic control was 
therefore nearly 6 per cent., and though this result 
was obtained under apparently better load-factor 
conditions, it must be pointed out that during the 
period of manual control one boiler was taking the 
load, while in the case of automatic control it 
was shared between two boilers. We understand 
that Mr. Robinson is very satisfied with the installa- 
tion, which has been no trouble to maintain and 
enables the staff to give more time to keeping the 
plant generally in a high state of efficiency. 


Emprre BARTER. 


An arrangement, which may be said to be a 
direct result of the Imperial Conference at Ottawa, 
has been concluded between Messrs. R. A. Lister 
and Company, Limited, Dursley, and the Cockshutt 
Plow Company of Canada. According to this 
arrangement, the latter company will distribute 
Lister creani separators throughout the Dominion 
and Messrs. Lister will distribute the Cockshutt 
tractor plough in this country. In the course of 
an interview, Mr. Percy Lister, the managing 
director of Messrs. R. A. Lister and Company, 
said that that firm believed that by making such 
an arrangement they were carrying out the spirit 
as well as the letter of the Ottawa agreement, 
which was that we should buy from those who 
bought from us. The Cockshutt plough is, of 
course, well known in this country, and the same 
will, we hope, soon be true of the Lister separator 
and Canada. This is the more likely to be the 
case since that equipment is already being used in 
Australia and New Zealand, countries in which, 
until recently, the whole of this trade was in foreign 
hands. The arrangement is an interesting example 
of the possibilities of development of Empire trade. 


Tue VICKERS’ ORGANISATION. 


Statements have recently appeared in the foreign 
press, and in books purporting to review political 
tendencies in Europe from the inside, which imply, 
more or less definitely, that armament firms now form 
a gigantic combination, whose object it is unneces- 


sary further to particularise. As such statements, 


whether true or untrue, are likely to give rise to 


anxiety, we are glad to receive from Messrs. Vickers, 


Limited, a communication in which their relation- 


ship with other firms is clearly set out. From this 
it appears that Vickers Limited, is a holding com- 
pany, and that its manufacturing interests are 
confined to the following groups: Vickers-Arm- 
strongs, Limited, who deal in armaments, ship- 
building, steel and engineering ; the Metropolitan- 
Cammell Carriage, Wagon and Finance Company, 
Limited, who deal 


in rolling-stock; Vickers 








NOTES. 


Automatic Borter Controt aT HacKNEY 
Power SraTION. 

On page 148 of Encrverrive for August 5, 1932, 
we gave an account of the equipment which had 
been installed by Messrs. George Kent, Limited, 
Luton, in the generating station of the Hackney 
Borough Council for automatically controlling the 
combustion conditions in three 125,000-lb. boilers 
in accordance with the steam demand. Mr. L. L. 
Robinson, the borough electrical engineer, has 
recently carried out some tests on this equipment 


(Aviation), Limited, who deal with aviation; and 
sundry other British industrial undertakings, who are 
wholly controlled by the parent firm. Vickers- 
Armstrongs, Limited, is a fusion of the shipbuilding 
and armament interests of Vickers and Sir W. G. 
Armstrong, Whitworth and Company, Limited, and 
its main subsidiary is the English Steel Corporation, 
Limited, which was a combination of the steel 
interests of Vickers-Armstrongs with those of 
Cammell Laird and Company, Limited. It has one 
small subsidiary company in Spain, its only other 
foreign investments consisting of minority holdings 
in companies in Spain, Japan and Roumania. 








Vickers-Armstrongs, Limited, we are informed, are 


not in any way associated with other companies in 
the Armstrong Whitworth group, such as Sir W. G. 
Armstrong, Whitworth and Company (Engineers), 
Limited, and Armstrong Siddeley Motors, Limited. 
The Metropolitan-Cammell Carriage, Wagon and 
Finance Company, Limited, is a fusion of the rolling- 
stock interests of Vickers and Cammell Laird, 
while Vickers (Aviation) Limited, comprises that 
firm and its subsidiary, Supermarine Aviation 
Works (Vickers) Limited. It has no foreign asso- 
ciated concerns. In this connection it will be as 
well to point out that certain companies still bear 
the name of Vickers, though Vickers Limited, 
now have no interest in them. For instance, Vickers 
Limited, sold its interests in Canadian Vickers 
Limited, in 1926, and has similarly disposed of its 
control in Metropolitan-Vickers, Limited, which is 
now one of the constituent companies of Associated 
Electrical Industries, Limited. It is true that they 
have a minority interest in this concern, but they 
do not participate in its control or management. 
Vickers-Armstrong Limited, are not in any way 
interested in Metropolitan-Vickers, Limited. Vickers 
Limited, also have a minority holding in the Vickers- 
Commonwealth Steel Company, in Australia, 
but do not control that undertaking. Vickers 
(Ireland) Limited, is, however, a subsidiary of 
Vickers-Armstrongs Limited. More important is 
our information that the assertion that Vickers have 
secret ramificationsin different parts of the world, and 
in particwar are associated with Skoda, Schneider, 
Bofors and other armament firms is incorrect, the 
policy of the board since the reconstruction of 
the company in 1925 having been to consolidate 
its interests in the four groups mentioned. Further, 
its object is to employ its large liquid resources— 
about 6,000,000/. sterling—in financing contracts 
for shipbuilding, engineering and in the other 
activities of its subsidiary concerns, and to maintain 
its various establishments in the highest state of 
efficiency. We hope that this statement will dispel 
rumours which can only tend to harm a firm of high 
standing. 


THE LATE SIR FRANCIS SPRING, 
K.C.I1.E. 

Tue news of the death of Sir Francis Joseph 
Edward Spring, K.C.I.E., at his home in Jersey, 
on August 25, will be received with regret by a 
wide circle n the engineering profession. Sir 
Edward was for nearly 49 years in the Indian 
Public Service, during the last 15} years of which 
he was Chairman and Chief Engineer of the Madras 
Port Authority. A son of the late Rev. Edward 
Spring, rector of Magourney, County Cork, he was 
born on January 20, 1849, and received his general 
education at Middleton School, County Cork. 
Passing on to Trinity College, Dublin, he subse- 
quently received the degree of L.C.E., and served 
an apprenticeship of one year under Mr. A. McDon- 
nell, then locomotive superintendent of the Great 
Southern and Western Railway of Ireland. In 
1870, Francis Spring passed the ‘“‘ Stanley ” exami- 
nation for the Indian Public Works Department, 
securing second place. Proceeding to India, he 
was appointed to the Punjab Irrigation Department, 
in which he worked for 2} years on canal surveys 
and projects. In May, 1873, the young engineer 
joined the Punjab Northern State Railway and for 
the succeeding 5 years was engaged on survey 
and construction works on various portions of the 
line. For a part of this time he was employed on 
the Chenab Bridge, comprising 64 spans of 143 ft. 
He was promoted, temporarily, in May, 1878, and 
permanently, in January, 1880, to the rank of 
executive engineer, and for a year (1879-80) had 
charge of the Bhavnagar division of the Bhavnagar- 
Gondal Railway, finishing 70 miles of earthwork 
and 20 miles of plate-laying. 

After spending nearly two years in England, 
Mr. Spring returned to India as secgnd grade 
executive engineer and was employed on surveys 
on the Bengal-Nagpur and the Benares-Cuttack 
Railways until 1884, when he was appointed 
Under-Secretary to the Government of Bengal 
Public-Works Department, Railway Branch. Four 
years later he became Secretary for Railways, 
Bombay, which position, however, he only occupied 
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Consulting Engineer in Assam, a post he continued 
to hold for three years. Mr. Spring subsequently 
became Secretary for Railways to the Government 
of Madras, and, after holding this office for five 
years, proceeded to Simla to take up the position 
of Deputy Secretary to the Railway Department 
of the Government of India. In the following year 
he was appointed Secretary to the Department, 
and about 12 months later, in 1904, he retired 
under the 55-year age limit, with the rank of Chief 
Engineer, Ist class 

Useful as Mr. Spring’s work had been up till 
his retirement from the Public Works Department, 
he then entered upon a period of perhaps still greater 
utility. Some months before his retirement he was 
approached by the Madras Government and offered 
the chairmanship of the Madras Port Trust. This 
position he accepted, and assumed office on 

‘ebruary 6, 1904, becoming Chief Engineer to the 

Trust, in addition to his other duties, in 1905. 
After securing the services of Mr. (now Colonel) 
H. H. G. Mitchell as executive engineer, he devoted 
all his energies to the construction of a modern 
port at Madras, and a graphic account of the great 
work accomplished is contained in papers which 
he presented to the Institution of Civil Engineers 
on April 16, 1912, April 15, 1913, February 5, 1918, 
and February 24, 1920. A perusal of these will 
show that a fine modern harbour, furnished with 
deep-water quays and transit sheds, warehouses, 
and miles of railway sidings and roads, has been 
built on what was previously a windswept, surf- 
beaten, sandy coast, “littered at all times with 
timber, coal, railway material, general cargo, 
machinery, &c., in dire confusion,” all of which 
goods had been landed by local surf boats and a 
few 10-ton lighters. For his paper on “ The West 
Quay of Madras Harbour,” presented in collabora- 
tion with Mr. H. H. G. Mitchell, to the Institution 
on February 5, 1918, Sir Francis was awarded a 
George Stephenson Gold Medal and an Indian 
Premium, and for his further contribution, presented 
on February 24, 1920, and entitled “* Restoration of 
a Cyclone-Damaged Breakwater-End in Madras 
Harbour,” he received a Telford Premium. 

Sir Francis retired in 1919, soon after his 70th 
birthday. For his eminent services, he had received 
the C.I.E. in 1894 and the K.C.I.E. in 1911, while 
his old university had conferred upon him the 
degree of M.A.1., honoris causa. He was for 20 years 
a fellow of the Calcutta and Madras Universities, and 
for over 10 years a member of the Madras Legis- 
lative Council. He became an associate member 


of the Institution of Civil Engineers on December 6, | 


1881, and rose to full membership rank on May 19, 
1885, subsequently serving on the Council. In 
1895, he became a member of the Institution of 
Mechanical Engineers; he was also a foundation 
member of the Institute of Transport, having joined 
that body on February 9, 1920. Sir Francis was 
for many years a member of the American Society 
of Civil Engineers, and was an honorary life member 
of the Institution of Engineers, India, and an 
honorary fellow of the Society of Engineers. 


THE LATE MR. N. J. CUSS. 


By the death of Mr. Nevil John Cuss, which occurred, 
we regret to record, at Cricklade, Wiltshire, on Friday, 
August 25, in his ninetieth year, one of the last re- 
maining links with Sir Daniel Gooch and the broad- 
gauge system of the Great Western Railway has been 
severed. This connection began in 1863, when he was 
articled to Mr. (afterwards Sir Daniel) Gooch, who at 
that time was the chief locomotive superintendent of 
the railway. After a course in the Swindon shops, 
where he acquired both constructional and operating 
experience, Mr. Cuss was transferred to the drawing 
office, where he was closely associated with the design 
of both broad and narrow-gauge locomotives. At that 
time students were encouraged to make models in their 
spare time, and he soon won a prize for a model steam 
engine, which he built and exhibited at the Bristol, 
West of England and South Wales Exhibition in 1865. 
As the result of a serious accident, caused by the 
breaking of a tyre, he, in conjunction with three others, 
designed the continuous key fastening, to take the 
place of the bolt fastening, and this device is still largely 
used to-day. During the time he was acting as fire- 


man, the question arose as to what was a mileage a 
locomotive’s crew could complete in a day without 
strain or risk. Mr. Cuss volunteered to undergo a test, 
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and for a considerable period worked four journeys 
between Swindon and Paddington daily—a distance of 
309 miles. 

After the completion of his pupilage, he was appointed 
assistant to the running superintendent, and also acted 
as deputy for the London Divisional Superintendent 
during the latter’s absence in America. Subsequently 
he was, at various times, chief timber inspector for the 
railway, and Divisional Locomotive and Carriage 
Superintendent at New Milford and Newport. 

Mr Cuss was elected a graduate of the Institution 
of Mechanical Engineers in 1867, but was not associated 
with that body at the time of his death. In 1865, he 
obtained a commission in the 11th Wilts, or Great 
Western, Volunteer Rifle Corps, and served with them 
for many years, retiring with the rank of honorary 
major in 1889. During the Russian war scare of 1878, 
he responded to an appeal for volunteer officers for 
railway service abroad. He was also a prominent 
Freemason, while quite recently he had played a con- 
siderable part in local politics. 





PORTABLE MOTOR-CAR TESTING 
PLANT. 


Tue testing of motor vehicles, for the purpose of 
engine regulation and the attainment of the highest 
efficiency, by running them on the public roads, is 
frequently an unsatisfactory proceeding, owing to 
difficulties introduced by unevenness of the road and 
by other traffic. If, however, a testing plant is em- 
ployed in which the roadway moves and the vehicle 
remains stationary, these difficulties are eliminated. 
The German Benzol-Verbana, which for some years 
has operated testing plants of this kind in some of the 
larger towns, has now constructed a portable plant of 
this kind, which is illustrated on the opposite page. 
Experience has shown that car and lorry owners are 
not, in general, prepared to send their vehicles more 
than a distance of about 50 km. to a fixed testing 
plant, and the portable plant is intended to serve 
owners in the countryside and the smaller towns. The 
plant is capable of dealing with wagons up to a weight 
of 16 tons. 

The testing plant, which is shown as assembled for 
travelling in Fig. 1, is carried on a four-wheeled chassis 
and is arranged to be hauled as a trailer. The plat- 
form of the chassis is only 85 cm. above the surface of 
the roadway. The two drums on which the rear wheels 
of the lorry or car are supported during the test are 
65 cm. in diameter and are constructed of aluminium. 
They are mounted on a common axle, which lies longi- 
tudinally of the chassis, and are connected to an electric 
pendulum brake. The testing plant includes two ramps, 
which, when a test is to be made, are secured at one 
end to the chassis platform, the other ends resting on 
the roadway, as shown in Fig. 2. These ramps are 
carried at each side of the platform, when the plant is 
travelling, as shown in Fig. 1. They are handled by 
means of a crane, which forms part of the plant and is 
clearly seen in Figs. 1 and 2. When a car is to be 
tested, it is traversed backwards up the ramps until 
the rear wheels rest on the drums, when it is secured in 
position by chains. 

During a test, the vehicle being dealt with is driven 
in the ordinary way. An electric dynamometer is 
connected to the drums so that the power output of 
the car can be measured, while its tractive force can 
be measured directly by the electric pendulum brake. 
In the control cabin of the testing plant there is a 
revolution counter connected to show the revolutions 
of the car engine and a control with a flexible con- 
nection to the carburettor. The electrical energy 
generated by the dynamometeris, in the main, absorbed 
by a resistance, but a part is utilised to drive the 
cooling fan, which is arranged in front of the car radiator 
| to simulate the flow of air past the radiator which 
| occurs when the car is travelling normally. The fan 
| set is shown in Fig. 2. Part of the energy may also 
| be used to warm the control cabin in cold weather. 
|The control cabin also contains current regulating 
arrangements for the dynamometer, so that the resist- 
ance may be arranged to represent different types o' 
road surfaces from good asphalt to rough setts. The 
cooling-fan drive is also controlled from the cabin, 
which contains, in addition, a lighting battery. 

The testing plant is arranged so that the car being 
dealt with can be run up to speeds corresponding to 
over 80 km. an hour, but it is usually desirable to 
work to the more normal speeds of 50 km. to 70 km. 
an hour. The plant itself may be towed at speeds up 
to 50 km. an hour. The whole of the measuring 
mechanism is contained in waterproof and dustproof 
casings. When a test is being carried out, the platform 
is supported at each corner on screw-jacks, as shown 
| in Fig. 3, to conserve the tyres and springs and prevent 
| oscillation. The testing of a car on the plant can be 
carried through in about an hour, the actual testing 
}and regulation requiring from half to three-quarters 
of an hour. 











THE SCANDINAVIAN SECTIONAL 
MEETING OF THE WORLD POWER 


CONFERENCE. 

(Continued from page 234.) 

WE now propose to deal with the papers taken in 
Section 6 on “The Transmission and Adaptation of 
Motive Power for Industrial Machinery.” 

The general reporter of this Section, Mr. A. Hansson, 
referred in his contribution to electric welding, and said 
that there were 10,000 welding sets in Germany that 
were computed to use 10,000 tons of electrodes per 
annum. With regard to are welding, there was a 
tendency to use alternating-current, due to cheap 
coated electrodes giving excellent results. Manual 
welding with a protecting gas atmosphere, such as was 
used in the Arcatom and Arcogen systems, was confined 
to special work, as the working cost was relatively 
high, but a rapid development was taking place in 
the use of the carbon arc with or without special 
welding material for the production of high-class 
welds. Much research was being done on the use of 
bare electrodes for alternating-current working, and 
numerous high-frequency current methods might be 
recommended. 

It was observed that grid control had solved some of 
the problems relating to voltage regulation and inverted 
working, which had hitherto handicapped static 
rectifiers as compared with rotary converters and 
motor-generator sets. Their capacity of operating as 
inverters, in particular, had opened up new fields for 
the application of rectifiers as static frequency changers, 
when either directly or indirectly connected to a 
system, or as substitutes for commutators of variable- 
speed motors. While a practical solution to these 
problems had been obtained, up till the present time 
rectifiers had not been used as frequency changers 
because of the low power factor, and pulsation of 
power introduced into three-phase systems when a 
rectifier converted three-phase supply into single-phase 
power. 

In spite of the fact that “ built-in’ motors might be 
considered as a highly-developed form of motor design, 
it was observed that the use of this type was diminishing 
even in industries where it had formerly been commonly 
used, such as in woodworking machinery. The 
** built-on ” type of unit was to be preferred on economic 
grounds, since it was manufactured by such a large 
number of makers that a user had a wide choice of 
first-class machines at his disposal; moreover, this 
form of motor did not require special skill on the part 
of workmen who installed it. The latest development 
in apparatus for controlling industrial processes was to 
be found in photo-electric cells, which were widely 
used to ensure continuous control in such a case as 
paper- breaking indicators in paper machines and 
calenders. In view of its great sensitivity, and the 
ease with which it could be installed, this device had 
considerable possibilities as a relay for automatic 
control of motors drives. 

In a paper on “Some Economical Aspects Con- 
cerning the Use of Roller Bearings in Large Electric 
Machines,” Mr. A. Palmgren, of A. B. Svenska Kullager- 
fabriken, SKF, Géteborg, said that the wide applica- 
tion of ball-bearings and roller-bearing: for small and 
medium-sized electric motors had shown that these 
bearings were economical and reliable in service. 
There were instances where the use of them had resulted 
in reducing repair costs in large plants by 80 per cent., 
due to rotors being well centred and thereby practically 
eliminating damage to the windings. While it was 
undesirable, for many reasons, to design these bearings 
for an infinitely long working life, investigations 
carried out by Swedish ball-bearing makers had shown 
that the relation between bearing load and economcial 
life might be expressed in the form 

Cc 

a 
where P = the load on bearing, a = the number of 
repeated stresses in the weakest part of bearing, 
C =a bearing constant. Assuming a life of 10,000 


P 


f | hours for a bearing revolving at 500 r.p.m., and carrying 


a load within a range of 5,000 kg. and 25,000 kg. 
(11,000 Ib. and 55,000 Ib.), the cost of a bearing would 
be given approximately by the relation 


ay 
~ 70,000 * ”’ 

where L= the cost in dre per kilogram load, and 

Q = the bearing load in kilograms. Further, if the 

bearing life be n years, and the rate of depreciation be 

r per cent., the average annual cost of a bearing, in 

kronor, could be obtained from the expression 


wo (n+) 


ko 200 n 
where K = the cost of bearing in Swedish kronor per 
annum. The cost for a working hour naturally 
depended on the number of such hours included in a 
year. Taking the case of 8 hours daily for 300 days 
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per annum, it was shown that in spite of relatively high 
first costs, the heavy type of bearing had a decreasing 
cost per hour ; even after 20 years’ service on a 24 hours’ 
daily running basis per annum, the value of K tended 
to decrease. The cost per working hour for bearings of 
the lighter type was many times greater than that 
corresponding to the heavier types. 

Failure in roller bearings was normally due to fatigue 
of metal giving rise to scaling of rollers and rings, 
which could be easily detected by ear, or with the aid 
of a stethoscope. Roller bearings were extensively 
used in railway axle-boxes, where it had been invariably 
found that between one inspection and the next, corres- 
ponding to about 25,000,000 revolutions, such scaling 
as had taken place did not interfere with efficient 
operation of the bearings. As this corresponded to 
the case of a motor running continuously for a month 
at a speed of 500 r.p.m., it followed that such a motor 
might safely be run for a month after scaling had been 
first detected by ear. From heavy load tests it was 
found that 200,000,000 revolutions could be made 
before scaling action became audible, and that an 
additional 10,000,000 revolutions could be safely 
made. If the life of a roller bearing were taken as 
equivalent to 500,000,000 revolutions, a bearing might 
be considered to be safe during an interval that corres- 
ponded to 5 per cent. of this working life. 

Professor Dr. F. Mariani, of the Royal Engineering 
School at Milan, and Dr. P. Rebecchi, in their paper on 
the “ Transmission and Adaptation of Motive Power,” 
said that 87-8 per cent. of 402,302 power plants work- 








ing in Italy in 1927 were electric motors. Although the 
most common voltage was 220 to 250, depending on 
whether the frequency was 42 cycles or 50 cycles, 
many plants worked at 500 volts, and supplies up to 
6,000 volts were used for concentrated loads and special 
installations, such as synchronous motors driving large 
compressors in synthetic ammonia plants, and asyn- 
chronous motors driving turbo-compressors. In large 
factories and mines it was customary to install primary 
high-voltage distribution ring systems, operating at 
3,600 volts to 5,000 volts; these fed several small 
secondary transformer substations, which supplied 
current at the required voltage. Secondary substations 
in mines were always placed as near as possible to the 
working site, sometimes at considerable depths below 
ground level, in which case voltage supply varied from 
3,000 volts to 6,000 volts. Continuous current was 
seldom used, and was confined to cases where a number 
of variable speed motors were installed, or where a 
single-wire distribution offered special advantages. 
It was remarked that bare conductors were used for 
large currents, and that aluminium was pr ferred to 
copper in such cases. There was a tendency to place 
electric installations completely outside buildings in 
which there was a possibility of explosions occurring. 
With regard to various mechanisms used for trans- 
mitting large powers and allowing a continuous variu- 
tion of speed to be obtained, reference was made to 
machine tools driven by oil pressure. In 1929, an 
Italian firm constructed an automatic lathe, the 
spindle of which was driven by a hydraulic coupling 
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that afforded a means of obtaining any speed from 
zero to 200 r.p.m. The same principle had been used 
for driving multiple-spindle drills and reaming machines, 
and there were several applications of it in cellophane- 
making machinery. 

Mr. H. T. Calonius gave a paper on the “ Limits of 
Accuracy for the Draw-Regulation of Sectional-Driven 
Paper-Making Machines,” in which he remarked that 
modern newsprint machines had widths that varied 
from 4 m. to 6 m. (13-1 ft. to 19-7 ft.) and working 
speeds of 300 m. to 400 m. (985 ft. to 1,310 ft.) per 
minute, while in America there were machines with 
working widths of 7 m. to 8 m. (23 ft. to 26-2 ft.) and 
operating at speeds exceeding 400 m. (1,310 ft.) per 
minute. The draw in the paper made in such machines 
depended on the relative speeds of the sectional motors, 
the regulation of which was carried out by means of 
mechanical or electrical differential, or draw, regulators. 
On the basis of data obtained from machines regulated 
by different methods, the author justified the usual 
guaranteed variation limits of +0-5 per cent. of 
paper speed. Two methods of maintaining constant 
speed were discussed, the first being that used with 
high-speed voltage regulators, in which the principle 
involved was that of voltage regulation in a direct- 
current machine. As the second method consisted of 
maintaining a uniform speed difference between each 
section of a machine, there appeared to be no specified 
degree of accuracy in speed regulation, and this fact 
gave rise to differences of opinion regarding reasonable 
values. For this reason some test results were put 
forward in the hope that they would form a basis for 
further investigation into this aspect of the subject. 
Speed variation between various sections of a number 
of machines had been examined by two methods, the 
first by means of a stroboscope, and the second by 
differential voltage observations. While the first 
method had been found to be very accurate as com- 
pared with the second, the latter had the advantage of 
allowing a continuous record to be taken, but both 
methods had given almost the same results, namely, 
@ maximum speed variation of +0-04 per cent. This 
variation was attributed to inaccuracies in the belt 
drive of the draw regulators. 

In view of the probable demand for still larger 
machines, working at speeds that exceeded those 
referred to above, laboratory tests had been carried 
out with a new system of draw-regulation, in which 
belt drive had been eliminated by using a high-speed 
differential-voltage regulator. Although the author 
was unable to describe the apparatus, tests had shown 
that it had considerably decreased speed variations in 
machines to which it had been attached. The maximum 
speed variation was + 0-002 per cent., and the total 
difference in length of paper manufactured during a 
period of 3-4 hours corresponded to +0-25 revolution 
of the motor running at 1,000 r.p.m. With the old type 
of regulator the corresponding difference was found to 
be +1 revolution. 

In a paper entitled ““ A Comparison between Helical 
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Gear and Vee-Belt Drives,” Mr. H. Wernekinck observed 
that the two methods might be considered competitive, 
but the gear system had the wider field of application. 
Helical gears could be used at any speed to transmit 
any power from the smallest to the largest, but Vee-belts 
were best suited for small and medium powers and 
speeds, so that for very low speeds the gear drive was 
to be-preferred. Losses in Vee-belt transmission were 
about twice as great as in gear systems of similar 
capacities, and the space required for the belt drive 
was approximately twice that needed for helical gears, 
except when the speed of the driven shaft exceeded 
200 r.p.m. In Sweden there was no appreciable differ- 
ence in the total cost of these drives until a speed of 
250 r.p.m. was reached for the driven shaft, when the 
Vee-belt system cost from 10 to 15 per cent. less 
than a gear drive. For lower speeds the cost of the 
two systems was practically the same, but. in certain 
cases Vee-belt drives were cheaper when transmitting 
powers below 15 h.p. When speeds tended towards 
50 r.p.m., helical gear drives were decidedly the cheaper 
alternative. These comparisons of space required and 
cost referred to drives below 60 h.p. capacity, above 
which Vee-belt systems were the more expensive, and 
required the greater amount of space. Although 
Vee-belts were used to transmit 500 h.p. in America, 
and up to 200 h.p. in Sweden, engineers in the latter 
country were inclined to regard 75 h.p. as the technical 
and commercial limiting capacity of this type of drive. 
It might be inferred from laboratory experiments that 
Vee-belts had from 3} years to 5 years working life, but 
as such tests did not take into account the destructive 
effect of a dust-laden atmosphere, such as was to be 
found in factories, the normal working life of a belt was 
probably much less than that suggested by these figures. 
A description of a crankless motor compressor was 
given by Professor Dr. R. Witkiewicz and Mr. A. 
Wicinski, of Lwéw, in their paper on “ Der Kurbellose 
Motor-Kompressor und seine Anwendung im pneu- 
matischen Grosskraftbetrieb.” One form of this | 
machine consisted of a relatively long cylinder closed 
at both ends and containing two pistons that normally 
occupied symmetrical positions about the mid-section 
of a cylinder, and the space between the pistons formed 
a combustion chamber similar to that of a Junker- 
type of opposed-piston engine. The space between a 
piston and one of the cylinder covers or ends formed 
the compressor cylinder. As there were no piston-rods | 
or connections, when the fuel charge was ignited | 
between the pistons they moved in opposite directions, 
towards the cylinder ends, and thus compressed air | 
that was in the space between the pistons and cylinder 
ends. The movement of the pistons was regulated and 
controlled by means of a pipe connecting both com- 
pressor cylinders, the flow of air in this pipe being | 
throttled in such @ manner as to counteract any want 
of synchronism between the pistons. Due to perfect 
balancing of the moving masses it was said that the | 
machine could be operated without foundations, and | 
comparatively high mean piston speeds could be used | 
because these pistons were entirely free to move. At | 
full load, the mechanical efficiency of the mechanism 
was 38 per cent., as compared with 28 per cent. for an 
ordinary crank system; at half-load the authors’ 
machine had an efficiency of 34 per cent., as compared 
with 19 per cent. for an ordinary engine mechanism. 
The crankless compressor was self-regulating and stable 
at all loads. 
Reference was made to two other methods of | 
dynamically balancing inertia effects of the pistons, | 
instead of using two pistons that moved in opposite | 
directions. One was by means of oscillating cylinders, 
and the other by allowing the cylinder heads to move | 
along the line of stroke under the influence of springs in 
a manner that resembled a gun-recoil mechanism. 
A combination of any of these three methods might be | 
used. Details of experimental models were given, and | 
it was noted that the firm Warszawska Spélka Akcyjna | 
Budowy Parowozéw, of Warsaw, that holds the patent | 
rights and licences for Poland and abroad, had con- | 
structed an opposed-piston type that worked on a} 
Diesel cycle, of 100 h.p. capacity. The diameter of | 
the cylinder was 280 mm. (11 in.) the mean piston speed 


16 m. per second (52-5 ft.), the weight of each weed 


48 kg. (106 |b.), and the total weight of the machine 
1,200 kg. (2,640 lb.). It was suggested that the motor 
compressor could be used for driving pneumatic tools, 
for propelling locomotives, and for various purposes 
aboard ships. 

In a paper on “ Die Fliessfertigung im Kohlenbergbau 
der U.S.S.R. und die dadurch bedingten Aufgaben des 
elektrischen Antriebes,”’ Professor Martinoff, of the 
Mining Institute at Moscow, expressed the opinion that 
compressed air must give way to electrical drives in 
mines, in view of the present speed of winning coal. 
This paper consisted of a concise and interesting 
account of the present position of rationalisation of the 
mining industry in U.S.S.R., which aimed at a complete | 
electrification of the plant. As present-day types of 
coal-cutting machines were unsuitable, and the motors 





| preparatory work had to be carried out. 


‘ required for a given case. 


were designed for short period working only, the author 
put forward proposals to remedy these defects, and 
suggested a means of feed regulation when working on 
an inclined surface. Matters relating to distant control 
of machines, and the desirability of using reversing 
gears were discussed. Automatic control of transport 
arrangements were carried out by electric motors, in 
which automatically-regulated asynchronous motors 
were widely used. Stress was laid on the need for 
improved methods of ventilation, for which speed- 
regulated machines were recommended. Small and 
medium-sized motors operated at 380 volts, while 
large machines were supplied with current at voltages 
ranging from 6,000 volts to 6,600 volts. In dealing 
with the general conditions necessary for continuous 
working of mines, the author referred to the need for an 
increase of load factors. 

Professor Dr. L. Kuchel, of the Technical High 
School at Brunswick, gave an account of the develop- 
ment of electric welding in Germany during the period 
1930 to 1932, in a contribution entitled “ Stand der 
Elektroschweissung in Deutschland.” In this it was 
observed that electric arc welding plants consumed 
50,000,000 kWh per annum at the present time. 
Efforts towards increasing the speed of operation, and 
improving the quality of welds had resulted in the use 
of fully automatic machines, and the developments of 
special carbon-arc, and gas-electric processes. Refer- 
ence was made to a number of applications of these 
methods, such as were to be found in structural steel 
works, and in shipyards where naval and mercantile 
vessels were constructed. In commenting on savings 
in cost of patterns and castings, as well as on weight of 
finished products, it was remarked that the reduction 
of weight obtained in welded car and truck equipment 
had resulted in electric welding methods being in- 
creasingly used for this class of work. 

Special regulations were issued in Germany relating 
to welded pipe, tank, and boiler construction, which, 
with certain exceptions referred to in the paper, 
| allowed the strength of a sound seam to be taken as 
}equal to 90 per cent. of the plate strength. With 
| material that withstood a bending test of 180 deg., and 
| had a Charpy test figure of 12 mkg. per square centi- 
metre, the strength of a weld might be taken as 95 per 
cent. that of the plate, provided suitable heat-treatment 
were given to the finished work. Future developments 
might make it possible economically to weld plate 
of tensile strengths exceeding 50 kg. per sq. mm. 
(32 tons per square inch). The Hamburg Electricity 
works supplied about 2,000 kW to the 200 arc-welding 
sets operating there, and it was computed that the 
weight of welding material used in structural work was 
} per cent. to 2 per cent. of the total weight of the 
welded steel work ; in machine construction the corres- 
ponding ratio was 1-5 per cent. to 3-0 per cent., and in 
pipe and tank work the proportion was 1-5 per cent. 
to 2-5 percent. The energy consumed per kilogramme 
of welding material used was stated to vary from 
5 kWh to 7 kWh, and the percentage of time during 
which a plant might be considered as actually operating 
was as follows: from 90 per cent. to 95 per cent. with 
automatic welding; 60 per cent. to 75 per cent. with 
hand-operated sets; 50 per cent. to 60 per cent. in 
general machine construction; 30 per cent. to 50 per 
cent. when welding on site, and 20 per cent. to 30 per 
cent. in shipyards where a considerable amount of 
On a basis 
of 300 working days per annum, each of 8 hours’ 
duration, the consumption of an average electric 
welding set might be taken as varying between 10,000 
kWh and 12,000 kWh per annum. 

Mr. H. Kind, who is a director of the A.E.G., Berlin, 
gave a paper on “ Weiterentwicklung des elektrischen 
Antriebes hinsichtlich seiner Anpassung an die Anfor- 
derungen industrieller Arbeitsmaschinen” which formed 
an extension to a paper presented at the Berlin Con- 
ference in 1930. The earlier contribution dealt with 
matters relating to individual motor drives, and the 
present paper showed how these drives had been 
adapted to suit the characteristics of machines when 
applied to different types of installation. When three- 
phase squirrel-cage motors designed for intermittent 
service were used in hoist systems, the ratio between 
| starting torque and centrifugal mass effects should be 
| arranged to suit the acceleration involved, and account 
should be taken of heat developed during starting and 
| braking operations. These motors could be econo- 
mically used for cases where the hoist switches did not 
| operate more than 100 times an hour. When the 
| frequency of switching was considerable, as was the 
| case in certain rolling-mill plants, acceleration became 
the principal factor in determining the rating of 
squirrel-cage motors, when it was advisable to design 
a machine so that the stalling torque coincided with 
a 90 per cent. slip. It was observed in squirrel-cage 
motor drives for looms that a slight increase of slip 
beyond normal value was advantageous, in that it 
reduced periodic current fluctuations, and the power 
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As rolling-mill drives necessitated effective load 
compensation in the case of roughing mills, and good 
controlling characteristics in the case of finishing 
mills, it was suggested that these conditions might be 
met by installing high-speed induction motors with 
reducing gear, and fitting a high-speed flywheel for 
the roughing mills. This system could be connected 
to a dynamo that was coupled to a direct-current 
motor at the finishing mill, by means of a Ward- 
Leonard control arrangement. Reference was made 
to a Ward-Leonard-Ilgner drive that had been applied 
to a new type of electro-hydraulic press, where very 
good load compensation results had been obtained. 

Due to better construction, and to improved control 
at starting, synchronous motors could now be used 
for driving rolling mills, and reciprocating compressors. 
Since ordinary squirrel-cage motors were inadequate 
when driving heavy centrifuges in sugar refineries, 
such machines should be equipped with series-resistance 
control in the stator circuits, or slip-ring motors with 
rotor resistances should be substituted for squirrel-cage 
types. Provided a comparatively small regulating 
range was involved, three-phase speed regulating sets 
could be economically operated to control the output 
of large pumps. In referring to wide speed regulating 
ranges required in multiple-motor drives for high quality 
paper machines, the author added that, in view of the 
efficiency obtained in constant-speed machines, it was 
advisable when using the Ward-Leonard system to 
equip the direct-current motors with two-speed gearing. 
By this means it was possible to avoid regulating the 
armature voltage too low, and the motor was most 
efficiently operated under these conditions. Electric 
braking of induction motors fitted to machine tools was 
being increasingly accomplished by exciting the stator 
windings with direct current. 

Mr. G. Scharowsky, of Siemens-Schuckertwerke, 
Berlin, dealt with means and methods used to improve 
distribution in industrial power transmission systems, 
in a paper entitled “ Elektrische Probleme bei der 
Energieverteilung in industriellen Anlagen.” The 
great variety of operating conditions, and the many 
types of machines used, along with a number of arbi- 
trary factors that entered into plant design, made it 
impossible to treat the subject from a theoretical 
standpoint. However, by introducing such units of 
reference as energy consumption in kilowatts per unit 
of space, and specific consumer density expressed in 
the number of motors per unit area, it was possible to 
determine the influence of given power requirements, 
and of the material used, on the form of distribution. 
The form of distribution depended principally on the 
number and position of low-voltage feeder points used, 
and on transformer stations included in a scheme ; 
secondarily, it depended on whether star or ring lay-out 
was used. A consideration of these factors should pro- 
vide a means of determining the most suitable form of 
distribution for a specified case, and an analysis of 
the system chosen should indicate the best type of 
distribution apparatus and switchgear for the service 
under review. The use of line-started squirrel-cage 
motors simplified distribution systems and made for 
greaterelasticity, since it made possible the use of remote 
switchgear controls that could be grouped together in 
switch stations. It was shown that new forms of 
low-voltage distribution could thus be obtained. 
Modern high-duty fuses for low voltages could be 
used for interrupting short-circuit currents up to 
100,000 amperes, and importance was attached to a 
voltage of 500 when considering size of conductors 
for short-circuit work. High voltage oil-less circuit 
breakers might be used to advantage with motors in 
factories where danger was incurred by the intro- 
duction of electricity into such buildings. 

In a paper on “ Sicherungen und Selbstschalter,” 
Mr. P. O. Schneider gave an account of the develop- 
ment of time-lag fuses and small automatic switches 
in Germany. As enclosed fuses became important 
for over-current protection in low-tension installations, 
efforts were made to increase the speed with which 
these fuses acted, so as to improve resistance to short- 
circuit effects. The paper contained descriptions of 
switches that exerted relatively strong inertia effects 
when acted upon by short-circuit currents, and pro- 
duced a retarding action when used as automatic 
switches that were subject to light overloads. It 
was said that the introduction of protective equipment 
against excess current had resulted in improved 
utilisation of power lines and machinery. 

Dr. H. Bertele, of Vienna, presented a paper on 
“Die Technischwirtschaftlichen Voraussetzungen fiir 
die Verwendung von Glasgleichrichtern in industriellen 
Betrieben,” which dealt with technical and economical 
aspects of the application of glass-bulb rectifiers to 
industrial installations. As the capital cost of bulb 
rectifiers on a kilowatt basis decreased with increase 
of capacity, a point was reached where their cost 
was less than that of any other form of converter, 
and this point was steadily moving in favour of glass- 
bulb rectifiers. A comparison of the cost of different 
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converter systems was given in the form of a graph 
that showed capital costs as a function of current 
density, voltage, and capacity of units, and remarks 
were made on methods by which the capacity of bulbs 
could be increased, and on the possibilities of a new 
method of counter-flow air cooling. The analysis 
used in the contribution showed that steel-tank 
rectifiers were best suited for relatively heavy-current 
working. An example of a railway installation was 
taken to illustrate the advantages of bulb rectifiers 
with respect to energy losses in an unloaded rectifier, 
when compared with a rotary converter. A grid- 
controlled rectifier had been used for controlling the 
drive of paper-making machines, and had given good 
efficiencies. 

While maintenance charges did not affect the cost 
of rectifying with glass bulbs, the cost of renewal 
called for consideration. With regard to this aspect 
of the subject, it was observed that in Western Europe 
there was a growing tendency to arrange for bulbs 
to be renewed on the basis of an annual overall charge, 
as this method reduced the possibility of interrupted 
operation. Stand-by requirements of a bulb rectifying 
installation only necessitated carrying one spare bulb 
in stock. Apart from advantages attached to the 
efficiency of bulb rectifiers, they were without moving 
parts, worked noiselessly, and were easy to start and 
control. The present range of application might be 
taken as between 100 volts and 3,000 volts, and 
100 amperes and 3,500 amperes. Since pinch-ignition 
and grid control had been found to be improvements 
that simplified operation, their use was to be recom- 
mended. 

An analytical method of determining the size of 
motor best suited for certain load conditions was given 
by Professor S. Press, of the Machine Institute at 
Leningrad, in a contribution entitled ‘“‘ Sur la déter- 
mination de la puissance des moteurs électriques 


The prices shown 


pour la commande individuelle des machines-outils.” 
The author was of the opinion that, generally, the 
power of motors was too large for the work they had 
to perform, which resulted in the load factors being 
low and the power factor poor. This was particularly 
the case with small motors, and it appeared advisable 
to calculate more exactly than hitherto the power 
demands for all sizes of motors, on the lines followed 
in the case of large motor drives, which were usually 
designed from a carefully-constructed load diagram. 
In analysing the power equivalent of motors that 
worked continuously under a variable load, the treat- 
ment showed that this power was equal to a power 
efficiency that was independent of motor losses. For 
this type of continuous working the power efficiency 
could be determined from a no-load factor and a mean 
load factor, on the basis of which it was possible to 
obtain upper and lower limits of this efficiency in terms 
of normal output, and mean load factor. For motors 
in intermittent service, it was recommended that the 
power be determined by the German method involving 
a speed factor, since under such working conditions 
cooling took place much less rapidly than heating. 
On the basis of the assumptions made, a formula was 
derived for calculating the power of motors working 
intermittently. The formula contained a coefficient 
that referred to cooling during stopping periods, which 
depended on the speed and construction of motor, 
in addition to factors relating to normal power, speed 
of motor, no-load and mean-load characteristics. 
(T'o be continued.) 


PropuctTion oF CoAL IN THE UNITED StTatTes.— 
According to figures issued by the United States Bureau 
of Mines, the production of bituminous coal in that 
country totalled 305,667,000 net tons in 1932, as com- 











pared with 382,089,396 tons in 1931. 
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NOTES ON NEW BOOKS. 


Exias AsHMOLE did a great service to those who came 
after him, by gathering together, what he termed 
a “great variety of naturall concretes and bodies ” 
relating to early inventions, and leaving them to his 
university, Oxford, ‘ because the knowledge of Nature 
is very necessary to humaine life, health and the con- 
venience thereof.” Thus was established what might 
well be termed the first public museum of natural history 
in Great Britain. Prepared for the 250th anniversary of 
the opening of the Museum, the Oxford University 
Press has recently published 7he Old Ashmolean, by Dr. 
R. T. Gunther, which is sold at the Museum for 5s. 
This is an admirable keepsake for all who have spent 
a happy day among the treasures of the collection, 
many of which were referred to in a recent article in 
these columns. The Astrolabe collection contains 
sixty-three examples, including the earliest dated 
scientific instrument, the Persian astrolabe of Ahmed 
and Mahmud, of 984 a.p. Then there are sundials 
and portable dials, representative of the work of makers 
belonging to all the nations of Europe, perpetual calen- 
dars and globe clocks. In the section devoted to 
calculating apparatus are to be seen Napier’s Bones 
for multiplication and division, and an adding machine 
due to Sir Samuel Morland, Master of Mechanics to 
Charles II. Early examples of slide rules and scales, 
plumb lines, levels and surveying instruments are full 
of interest. The earliest mechanical apparatus now 
extant is illustrated by the worm-jack steelyard and 
pulley blocks in the Orrery Collection. Electrical 
machines, optical instruments, microscopes and early 
chemical apparatus all find inclusion. This little book 
makes one wish to renew acquaintance with the 
store of treasures it brings to mind. 





Power Plants on Metal Mines, by F. A. W. Tnomae 
(London: Mining Publications, Limited, price 5s, net), 
is the title of a little book which provides data of 
design and actual performance of a large number of 
power plants representative of modern practice in 
various parts of the world. The classification is made 
not geographically, but according to the type of plant ; 
hydro-electric, steam, producer-gas engine and oil 
engine plants, and thus provides a useful compendium 
of information for engineers and others interested in 
mining. Of the many factors upon which the renta- 
bility of a mine is dependent, power is undoubtedly 
one of the most important. Great care, therefore, is 
necessary in choosing power plant of a type which is 
not only efficient and reliable, but which ensures the 
greatest economy in operation. When the mine is 
situated within reach of a public power supply station, 
it is usually preferable to purchase power and thus 
to avoid the heavy capital outlay necessitated by 
erecting private plant. However, with the notable 
exception of the South African gold mines (where 
about 1,000 million kW hours are purchased annually 
by the mines from the Rand Mines Power Supply 
Company), metalliferous mines in various parts of the 
world are more often than not located in inaccessible 
regions where no such facilities exist. The problem is 
then one which is very largely governed by local con- 
ditions. The case for water-power, steam, gas or oil, 
and the various applications of these in detail, become 
the subject for careful investigation in relation to 
capital outlay, interest, sinking fund, amortisation, 
maintenance, and actual operating costs. Hydro- 
electric power plant, owing to the low cost of running, 
is usually looked upon as ideal, provided first costs allow, 
but it is obviously dependent upon natural supplies 
of water power. If fuel is plentiful and cheap the lower 
first cost involved by steam plant may render it 
preferable. Or again in view of the considerable im- 
provements in modern oil engines there are many cases 
where these can compete successfully with other types 
of power generators. If, however, wood is the only fuel 
available then the case for a producer-gas engine plant 
becomes the most convincing, since green wood of any 
kind can be used in modern types of producer. The 
foregoing and similar considerations are briefly dis- 
cussed by the author under the respective sections 
devoted to each main type of power plant. The volume 
is well printed, and, although small, much information 
which is otherwise not readily available is assembled 
within its concise dimensions. 


Sett’s Directory or TELEGRAPHIC ADDRESSES.—— 
The midsummer supplementary edition of Sell’s Directory 
of Registered Telegraphic Addresses has recently made its 
appearance. This contains all alterations in name, 
postal address, or telegraphic address notified to the 
publishers up till the time of going to press, and the list 
should be used in conjunction with the volume published 
in January, 1933. The publishers of the Directory, the 
price of which, including the supplementary edition, is 
45s., are Messrs. Business Dictionaries, Limited, 8 and 9, 
Johnson’s Court, Fleet-street, London, E.C.4. The new 





annual volume will be ready in January, 1934. 
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THE MECHANISATION OF 


KNITTING.* 
By Joun CuampBertary, F.T.I. 

Tue rapid progress made in the manufacture of 
knit-wear is due largely to the scientific investigations 
of hosiery engineers who have originated, initiated, 
or developed various systems of knitting, introduced 
automatic devices, and drawn freely on mechanisms 
well known to physicists and mechanical engineers. 
They have mechanised the industry, but the credit 
must be shared by their forefathers, the framesmiths, 
and the knitters who devised the intricate methods of 
looping. 

Historians have undoubted proof that the art of 


‘| then a great deal of progress has been made. 





weaving was practised by the Chinese in 3000 B.c., 
but the earliest date assigned to the production of 


knitting is the fifth century a.p., and in the City of | 


made. Operations were interrupted by the war, but 
renewed efforts were made in A.D. 1918, and aince 
Certain 
types of machines are built in Leicester—one t 
exclusively—and exported all over the world, but, 
per contra, many kinds of machines are imported, so 
that even to-day, Great Britain does not produce her 
quota of knitting machines for the world’s markets 
and uses only an infinitesimal quantity of British-made 
needles. 

The success of the mechanisation is due to the follow- 
ing causes, viz., (1) the development of scientific 
methods of loop forming and loop manipulation ; (2) 
the replacement of manual operations by automatic 
devices; (3) the introduction of stop motions for 
yarn breakages, &c.; (4) the improvement in machine 
tools used in knitting machine construction. 

As may be expected in an industry which has 


Leicester museum are actual specimens of looped | developed rapidly, little work has been carried out on 


fabrics which were discovered in a tomb on the site of | 
the town of Antinoe in Egypt. According to Dr. E. E. | 
Lowe, the Egyptologist Society, after careful investi- 
gations and comparisons with the other contents of | 
the tomb, assigned the date mentioned as being | 
historically correct, and the evidence is corroborated 
by Italian antiquarians who have made similar dis- | 
coveries. Hand knitting was introduced into Great | 
Britain in the fifteenth century a.p., and in A.D, 1488 | 
an Act of King Henry VII stated that “the price of | 
knitted woollen caps was two shillings and eightpence.”’ 
Looped fabrics are produced by hand by two different 
methods, viz., hand-knitting and crocheting. In hand- | 
knitting, two rods or pins are used, but in eens 
| 

| 

] 

| 








ing, @ simple hooked instrument is all that is required. 
Probably crocheting preceded knitting as it is a more 
obvious method of meshing, and the earlier discoveries 
bear out this assumption. As is well known, both 
hand knitting and crocheting are practised as a com- 
mendable relaxation and as a home industry, whilst | 
at times, knitting flares up as an national or inter- | 
national craze, to the delight of one sex and the| 
exasperation of the other. 

In machine knitting, the terms used are framework 
knitting or weft knitting and warp knitting instead of 
knitting and crocheting. 

The first knitting machine was invented by the 
Reverend William Lee, of Calverton, Nottinghamshire, 
in A.D. 1589—tradition has it, through exasperation 
and its loop forming elements, viz., the bearded or 
spring needle, the sinker and the presser, are still 
used. Lee’s frame was a masterpiece of mechanical 
ingenuity, and although improved by Ashton in A.D. | 
1603 (addition of dividing sinkers), in a.p. 1712 by 
Hardy (tumblers and caster-backs), in a.p. 1801 by | 
Flint (spring slur cock), and modified by Strutt in 
A.D. 1758 (addition of ribbing mechanism), Crane | 
in A.D. 1775 (warp knitting) and others, the funda- | 
mental mechanisms and methods of hand manipula- 
tion remained substantially unchanged. Attempts at 
mechanisation were made by Wise in A.D. 1769 and 
Betts in A.D. 1777 (movable needle-bar), who operated 
the levers and treadles by means of cams and applied 
the use of water-power. In a.p. 1798, a circular 
frame was invented by De Croix, of Troyes, France, and | 
this was improved by Sir Mare Brunel—an engineer of 
international reputation—in Aa.p. 1836, and by Moses 
Mellor in a.p. 1861. “ Rotary frames” i.e., frames 
having a rotating camshaft, were working in A.D. 
1830-40, including warp knitting looms. All these 
machines used Lee’s needle, but in a.p. 1849, Matthew 
Townsend, of Leicester, invented the self-acting or 
latch needle, which led to fundamental changes in 
knitting and which greatly assisted the mechanisation 
of knitting. Nevertheless the bearded needle was not 
deposed, and the two systems of knitting were developed 
and mechanised simultaneously. Apart from the 
bi-partite needle, which has a very limited application, 
these are the only two types of needles used to-day. 
Later, William Cotton, of Loughborough, in a.p. 1864, 
made drastic changes in the knitting action of straight- | 
bar machines which still bear his name. The flat 
machine was invented by the Rev. I. W. Lamb, of the 
United States, in a.p. 1862, and employed Townsend's 
needle. The double-head needle with a latch and 
hook at each end was claimed by Townsend in his 
original invention and used by Lamb for purl knitting 
in a.D. 1867. The first successful superimposed cylinder 
machine using these needles was invented by Stretton 
and Johnson, of Leicester, in a.p. 1900. 

Unfortunately, although all the primary inventions 
were of British origin, many of the machines were 
developed in other countries. Germany built flat 
machines and warp knitting machines and later the 
“ Cotton’s"’ machine, France built the sinker wheel 
machine, Switzerland flat machines, and the U.S.A. 
plain seamless hose machines. True, Great Britain 
built a large variety of machines, but until a.p. 1914 
no attempts at mass production on a large scale were 





* Paper read before Section G of the British Associa- 
tion at Leicester, on Thursday, September 7, 1933. 





the standardisation of the dimensions of the looping 
units, each machine builder preferring his own design, 
with the result that there are fundamental variations 
even where the needle spacing or “‘ gauge ” is the same. 
Needles are illustrated in Figs. 1 to 4, the bearded or 
spring needle being shown in Fig. 1. These needles are 
employed in straight-bar and circular machines having 
3 needles to 50 needles per linear inch, and possess the 
following fundamentals, viz.: (1) stem, to support the 
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loop; (2) shank, for fixation purposes; (3) beard, or 
elongated spring hook, for retaining the new loop 
during the casting-off of the finished loop; (4) eye, 
groove into which the tip of the beard is embedded 
during the casting-off; (5) head, place at which the 
beard is turned; (6) cramp, to retain new loop; (7) shows 
position of the tip of beard during loop formation ; 
(8) clearance between tip of beard and eye ; (9) position 
of the tip of beard during the “ pressing” operation. 
Two methods are used for fixation, viz., leading and 
cranking. The latch needle is shown in Fig. 2, and 
usually has the following parts, viz.: (1) stem; (2) 
butt, for individual reciprocation ; (3) tail (optional) ; 
(4) hook, to draw and retain loop; (5) slot, to receive 
latch; (6) rivet, on which latch is fulerummed; (7) 
cheeks or walls each side of the slot to carry rivet; 
(8) latch blade, punched to receive rivet; (9) latch 
spoon, to cover hook during the casting-off process. 
Bi-partite needles are shown in Figs. 3 and 4. The 
needle shown in Fig. 3 has an internal hooked member 
(1) having a long hook (5) and a groove or eye (6). 
The outer sheath (2) which functions as a cover for the 
hook during casting-off, has a swell (4) which closes the 
hook, and a drop (3) which carries the finished loop. 
Both members have butts (not shown) and the move- 
ments are shorter than those necessary for latch-needle 
knitting. Many variations of this type of needle have 
been patented, but none has been successful. Fig. 4 
shows a two-piece needle used to effect loop transference. 
The lower member (1) has a butt (3), eye (5), shoulder 
(6), hook (7). The upper member (2) has a butt (4), 
hook (8), and tail (9) which slides in a groove in the 
other member, as shown. The hook (8) is shaped 
externally to slide in the eye (5). 

Systems of knitting are illustrated in Figs. 5 to 13, 
opposite, and show developments along different lines of 
scientific thought. Bearded needle knitting, latch needle 








and bi-partite needle movements are drawn to scale in 
Figs. 5 to 8a with the object of showing how the knitting 
velocity has been increased by modification of the 
looping units. Fig. 5 shows the hand frame system of 
knitting. The needle N is fixed and all the knitting 
movements are given by the sinkers S, except the 
pressing of the beard. A highly complex system, as 
shown, is required, the sinker occupying seven funda- 
mental positions (or with dividing sinkers eight posi- 
tions), viz., (1) start; (2) loop forming; ( (2a) loop- 
dividing, not shown) ; (3) loops brought under beards ; 
(4) sinkers raised for pressing and landing purposes ; 
(5) casting-off ; (6) descent of sinkers to enclose loops 
in sinker throats; (7) loops taken back to needle 
stems. Loops are formed singly and afterwards 
treated collectively. Fig. 6 shows how the “ Cottons” 
system increased the knitting speed on straight bar 
machines. Here the sinker (S) acts as a loop former as 
before, but the collective movements are made mainly 
by the needles (N) with the sinkers as subsidiaries. 
Both sinker and needle movements are shown. The 
presser (E) is fixed and the cast-off blades (K) are also 
stationary. If the illustrations of the movements in 
Figs. 5 and 6 are compared, the reason for the increased 
knitting speed is obvious. Fig. 7 shows a modern type 
of bearded needle knitting with individual moving 
needles (N) and sinkers (S), employed on circular 
machines, the pressers being omitted. Latch needle 
movement is shown in Fig. 8, along with the bi-partite 
needle movement, for comparative purposes, and shows 
how it was hoped to increase speed by the shortened 
movements of the bi-partite needle. Fig. 8a shows 
a further decrease in needle movement. Fig. 9 shows 
diagrammatically the general method of bearded needle 
knitting. (1) Shows the finished loop (a), in the sinker 
arch or throat, (2) shows the feeding of yarn (5), (3) 
shows the loop forming (followed by loop dividing, if 
necessary), (4) shows beard pressing by presser (p), 
and landing of loop (a) on beard, (5) shows loop (a) 
about to mesh with new loop (), (6) shows loop (a) cast 
off and meshing with loop (b). The sinker movement 
now enables loops (5) to be enclosed in the sinker throats 
and the sequence of movements is repeated. Sinkers 
may be divided into two parts as in Fig. 6, or may be 
arranged in a linear or circular manner ; needles may be 
fixed or movable, and sinkers movable individually or 
collectively, substituted by blades in rotating wheels, 
or contained in a rotating wheel, but the synchronisa- 
tion of the movements is essentially as shown. 

Figs. 10 to 13 show the knitting movements of the 
latch needle. Fig. 10 shows the needle functioning 
without subsidiaries. (1) Shows the needle in its rest 
position carrying the finished loop (a), (2) shows the 
loop (a) below the latch, and the feeding of the yarn 
(b) into the needle hook, (3) shows the drawing of the 
new loop and the casting off of the finished loop (a). 
In each case a section of the needle bed or cylinder 
wall (c) is shown, over which the loop is drawn. Fig. 11 
shows the use of web-holders to prevent the finished 
loop from rising. The use of these web-holders makes it 
possible to start knitting without previously supplying 
the needles with finished loops, and also enables tension 
devices for drawing off the fabric to be modified or 
dispensed with. Fig. 12 shows a latch knitting needle 
with combined loop forming and loop-retaining sinkers, 
i.e., the formation of measured loops as in bearded 
needle knitting, thus minimising the effect of fabric 
tension and casting off, both of which modify the loop 
length. Fig. 13 shows a more advanced form of latch 
needle knitting which has greatly assisted mechanisa- 
tion. Double-head needles (N) are used, and each needle 
is accompanied by two sliders (A, Al) having butts 
(a, 6), and (al, 61), respectively. If employed in circular 
machines these sliders are kept in position by spiral 
springs (B and Bl). Internal web-holders (S) are 
employed with butts (e). Sliders (A) move in tricks in 
the lower cylinder (C), and upper sliders (Al) in the upper 
cylinder (Cl). Sections (M and K) carry the cams for 
operating the slider butts. Inside the needle cylinder 
(C) is a sinker or web-holder carrying sleeve (G), the 
upper part of which is cut to receive the sinkers (8), 
and the latter are oscillated by means of cams in the 
part D, held in position by the ring E. Movable sinkers 
Sl, or a fixed tricked verge vV, are employed in the 
upper cylinder (Cl). The fabric (F) passes down the 
interior of the machine. If plain loops are to be knitted, 
the lower slider (A) engages with the needle (N), and 
the normal movements are given as previously de- 
scribed. To knit purl loops, as is necessary to produce 
changes in rib knitting, the needle must be operated by 
the upper slider Al. Figs. 13 (2 to 5) show how the 
transfer is effected. A cam (P), operating upon the 
bottom butt of the lower slider (A), raises the needle 
(N). The upper slider (Al) being held stationary 
longitudinally, is therefore pushed outwards, the cam 
being ground away to permit of this movement as 
shown in Fig. 13 (2). <A dividing cam J, operating 
on the extension of the slider hook, brings the lower 
slider away from the needle hook so that the lower 
needle is disengaged and the cam T is ground out to 
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| which cams are attached. Rocking shafts (E, F, T, 





























Indeed, the construction of 
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knitting machines is similar | G, H, K, L) are oscillated by cams on the mainshaft, 
to a game of chess, i.e., a| and give the necessary movements to needles (n), 
series of movements, simple | sinkers (s), knocking-over bits (x), and point fingers (13). 
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permitof this. Finally, the lower slider is drawn away, 
and knitting occurs in the upper cylinder. Sinkers are 
omitted from Figs. 13 (2 to 5) in order to prevent 
confusion. 

Warp knitting can be produced by similar systems 
of knitting, but differs as each needle has one or 
more thread guides, and a continuous fabric is made 
by the endwise movements of the guides in combination 
with the lapping movements, i.e., movements round the 
needle. In warp knitting, the movements of the guides, 
needles and sinkers are usually collective, although 
individual movements are permissible, and any engineer 
should be capable of applying the fundamental move- 
ments given to the principle of warp knitting, i.e., the 
formation of chains of loops. Warp and weft knitting 
may be produced simultaneously on a looped basis, 
or straight weft and warp threads may be introduced. 


and well known, offer limitless possibilities, and give 
the engineer maximum scope. Viewing this from 
another standpoint, it may be said that as knitting is a 
relaxation for one sex, the construction of knitting 
machines, from the inventive point of view, is an equally 
pleasant recreation, but slightly more expensive, for 
the other sex. This accounts for bridge-builders, 
clergymen, farmers and others being among the 
primary inventors. 

As previously shown, bearded-needle knitting, as 
practised, is more intricate than latch-needle knitting, 
and the modern full-fashioned silk hose frame is by 
no means a simple mechanical proposition. 
shows a sectional view of a modern machine. 
the driving shaft which drives the main camshaft (M) 





(M) carries a large number of flanged bosses (M1), to 


Fig. 14 
(A) is | connecting rods (H2), which carry the catch-bar arms 


| Shaft (E) gives the longitudinal needle movement, 
through arm (E1) and needle bar (N), by means of the 
lever (E2), the lower end of which carries a truck or 
roller (e), operated upon by a cam. (F) gives the lateral 
movement through lever (F1), with truck (f), and arms 
| (F2, F3), but the shaft (T) decides the position of the 
needles in relation to the sinkers during the loop 
| formation, though normally operating similar to the 
| shaft (F), through the parts (Fl, F2 and F3). Shaft (G) 
| gives a slight movement to the knocking-over bits (x) by 
| means of arm (G3), roller (g), arm (G1) and knocking- 
| over bit-holder (G2). Shaft (H) gives the rise and fall 
of the catch-bar K3, through lever (H1), roller (h) and 


(K2) by extensions not shown in Fig. 14. Shaft (K) 


by gears (B and C), at quarter speed. The camshaft | gives the lateral sinker movement of a collective 


character when shaft (H) allows the catch bar (K3) to 
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the clocking and marking 
rods denoted by the dotted 
lines. These carry point 
fingers (not shown). The 
fashioning and _ clocking 
me hanism 18 operated by 
means of lever (L6), ful- 
crummed at (L7), and con- 
necting rod (L5) and lever 


(L6), with roller (1). The 
: connecting rod (L5) has 
a connection (not shown) 
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fall into the slots of the sinkers (S),. Shaft (K) is 
operated through lever (K4), roller (£), and moves the 
catch bar by means of arms (K1) and (K2). The fashion- 
ing is controlled from shaft (L), having arms (L1) 
which support the light shaft (L2). This shaft supports 
two sets of arms, viz. (L3), which carry the narrowing 
or fashioning slides (11) and (12) on which are screwed 
the fingers (/3), and also the arms (LA) which carry 


BERRRRR RRR ES Oe eee 





with shaft (L2). The indi- 
vidual sinker movement or 
“draw” is obtained by 
means of bevel gearing (not shown), ratio 1 to 2, which 
operates, laterally, slur cocks (S), jacks (j) and hence 
the sinkers (s). The jacks are fulerummed on a wire 
or light rod, and are supported in combs secured to 
a bar (J), which is adjustable on the jack bar (J1). 

To produce both knitting and fashioning movements, 
each cam boss (M1) carries two cams. One series of 
cams produces the knitting movements and the other 
series the fashioning movements. The camshaft is 
moved endwise and its position is decided by the 
position of the roller (V), carried on an crm attached 
to the spindle (T2) which also carries the lever (T1). 
On the spindle (T2) is another arm carrying the roller (t), 
by means of which the roller (V) is moved outwards. 
If the arm (T1) is prevented from returning (by means 
of studs on a chain) the roller (V) comes into contact 
with a cam flange and the whole camshaft (M) is 
moved endwise, thus bringing into action the fashioning 
cams. At the next course, the roller (V) is returned, 
and a second cam flange moves the camshaft (M) back 
to the knitting position. 

The fabric, as produced, is drawn off by means of 
sectional rollers (Q), attached to shaft (Ql). A flanged 
wheel (R), with cords and weights (not shown), gives 
the necessary tension. Slides (Q2) support the welt 
bars when in action. These machines knit up to 28 
hose legs simultaneously. Usually seven yarn guides, 
shown below lever (L1) in Fig. 14, are required to supply 
different yarns for the welt, top, leg, heel, and instep 
parts, and splicing. The cams are constructed on a 
geometrical basis to give the necessary movements and 
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are profiled in duplicate by means of a tool which follows 
the contour of a master cam. The machines are now 
produced by mass production methods and all parts 
are standardised and can be replaced without fitting. 

The cams used on latch-needle machines are quite 
different, simply being shaped pieces of steel giving 
direct movements to the looping units. Fig. 15 shows 
the cams used for obtaining the knitting movements of 
the cylinder and dia] needles on a hand circular machine. 
The cylinder cams are shown on the left, and the 
arrows indicate the path of the needle butts. Comparing 
this diagram with Fig. 10, it will be found that the 
needles are raised by cam (B) and brought down to 
knit by cam (A) which is adjustable at (T) for length 
of the loop. The incline at (G) raises the needles 
again. Cams (D and E) are guard cams to prevent the 
needles from rising too high. If the cam cylinder is 
rotated in the reverse direction (as is necessary when 
making heels and toes) cam (C) rises to “ clear” the 
latches and cam (B) falls. On hand machines, a 
rotating and oscillating cam cylinder is used, but on 
automatic hose machines the needle cylinder is driven. 
The dial needles are operated by the cam system shown 
on the right. (J) is the stitch cam, (K) the movable 
clearing cam having a non-active position (K1) as well 
as a clearing position (K). (L) is the spindle around 
which the cams rotate. (P) is the inner guard cam. 
Arrows (N) show the extremes of the clearing am 
positions. The nose (S) of the stitch cam (J) must 
normally be timed radially approximately three or 
four needle spaces later than the middle of the cylinder 
stitch cam (A). 

If a number of courses are to be knitted concurrently 
on a circular Jatch-needle machine, a number of cam 
systems similar to those shown in Fig. 16 are required. 
Cylinder cams are shown at the bottom of the diagram, 
and, as before, arrows denote the path of the needle 
butts. (A) is the stitch cam, (B) the clearing cam, 
(F) the up-throw cam, and (D, C, and E) guard cams. 
Cam (A) has two knocking-over points (S and S1) and 
the nose (R) of the rib stitch cam (G), as shown by the 
dotted line, synchronises with the cylinder stitch cam 
(A) asshown. The rib clearing cam has three positions 
(P, Pl, P2) to knit, tuck, and non-knit, respectively. 
(M, J, L, K) are guard cams, and (O) a supporting rim. 
Stitch cams (T, V, U) may replace stitch cam A when 
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special types of rib fabric are required and illustrate to a 
degree the research work carried out on the subject 
of the angle of the cam and the synchronisation or 
timing of dial and cylinder cams. 

Fig. 17 shows the cam system of a modern seamless 
hose machine, which produces a hose complete except 
for “ linking,” i.e., closing the toe, with special reference 
to a highly mechanical operation, viz., the automatic 
turning of the welt at the top of the hose. During 
ordinary knitting, all needle butts pass over the cam 
(S), down the guide cam (G), stitch cam (S1), and knit. 
When alternative needles only are required to knit, the 
cam (c) is inserted. The cylinder jacks (C) pass over 
the cam (QO), raise their needles, which knit as usual, 
but the remaining needles are guided down the cams 
(c and §), and do not knit. If the dial cam (T) is in 
action, the upper transfer instruments are brought 
forward at the knitting point and alternate needles 
draw their loops over them. These instruments retain 
their loops until sufficient fabric has been knitted. 
The turning of the welt is effected by the insertion of 
the cylinder cams (a and 6), and the dial cams (Q and 
R). Cam (a) lowers the jackless needles, thus giving 
room for the transfer instruments acted on by cam 
(Q). The fixed cam (X), guarded by cam (5), raises 
the needles through the loops held on the instruments, 
which are withdrawn, thus transferring their loops to 
the needles. The dial plate W is carried round the 
spindle (M), and is fixed in position whilst the dial and 
needle cylinder revolve. (F) is a guard cam and (Z) 
the up-throw cam. 

Fig. 18 shows a simple flat machine cam system 
used for producing jacquard designs. The stitch 
cams (A and Al) are hinged on the spindles (G and G1). 
Part (F) serves to guide the cams when moving. Cam 
(B) is a fixed clearing cam. Cams (C and D) are 
movable raising cams which are chamfered on their 
inner sides and (E) is a fixed cam. In addition to 
ordinary latch needles, clavettes (S) and (Q) are 
used. The latter are both hinged as shown at (T, T1) 
and (R, R1), respectively, for knitting and non-knitting 
purposes so that different widths of knitting may be 
made. Clavette (S) is used for jacquard selection and 
clavette (Q) on the other bed for “‘ bird’s-eye ” backing. 
There are three tracks for the butts, viz. (a, b and c). 
The track (a) is the clearing track of the needles, 
track (6) is the non-knitting needle butt path, but the 
knitting track for the clavette butts. Track (c) is the 
non-knitting clavette butt path. After knitting, all 
needles and clavettes are brought to a low non-knitting 
position. A jacquard card punched in accordance 
with the design raises the selected clavettes and causes 
their needles to knit. Those clavettes which are 
raised travel in track (6) and their needles in track (a) ; 
the others remain quiescent. Thus by using two or 
more coloured yarns different designs are made in 
accordance with the punching of the cards which 
raise the clavettes. A hole in the card negatives the 
knitting. 

Fig. 19 shows another method of needle selection, 
used on circular machines. The design cylinder (3) is 
placed at an angle to the horizontal and is driven by 
gearing (W) from the needle cylinder. 
possess an upper projecting part (A) which raises the 
needle if the jack is allowed to remain in its outward 
position. In the fixed dial cam plate (K) are cams to 
operate the parts (E) at the top of the jacks. The 
latter possess a number of butt positions arranged 
longitudinally, e.g., as shown at (Jl). The jacks (J) 
are fulcrummed at (G), are supported in tricks in 
cylinder (F), and are rotatable round a fixed spindle. On 
the shaft (2) are fulerummed the selectors (L), the 
position of which is dependent upon the studding of the 
selector drum (1), which has a number of holes in rows 
as shown at (H). Studs (P) placed in any of these 
holes will push back a selector, as shown at (L1) and 
move the jacks, having butts at this level, as shown 
at (Jl), to a non-selecting position. The springs (Y) 
return the selectors after the studs have been moved 
away. The drum (D) is racked round the spindle (N) 
by means of the racking lever (M) which is pegged to 
the spindle (N). This racking lever carries the pawl (Q) 
and the spring (V) and the movement is obtained from 
the part (B) operated from a cam (not shown). The 
number of different selections depends upon the 
number of butt positions and the number of rows of 
holes. Mathematicians can, if they choose, calculate 
the possible number of variations and discuss the 
merits of having the butt positions standardised and 
varying the stud positions or vice versa. 

The mechanisation of knitting is largely dependent 
upon effective stop motions designed to prevent “ press- 
offs’ and damage. Fig. 20 shows three views of the 
controlling mechanism of the most popular device 
used on circular machines. (D) is the lower part of a 
casing with its cover removed. (A) is a thin steel disc 
with a number of teeth equal to the number of threads 
used. This disc is pivoted at (H) and carries the 
peg (P). A slide (C) is fitted under the cross piece (E), 
and this slide is kept outwards against the action of the 


The jacks (J) | 





powerful coil spring (D1) by means of the upper part 
of the lever K, being retained in the slot in another lever 
(F). The disc (A) can be moved by means of plungers 
acting on the teeth (M). A slight turn of the wheel or 
dise (A), and consequently the peg (P), moves the 
lever (F), fulerummed at (J), against the action of the 
hairspring (G), which normally holds the lever (F) 
up to the pin (L). This action releases the retaining 
lever (K), which is fulerummed at (S), and consequently, 
owing to the slide pin (R) being liberated, the 
spring D1 can pull back the slide C. Thus if any thread 
breaks the drive is disconnected by an external agency 
(not shown). 

As previously mentioned, knitting is now so completely 
mechanised that the hose is knitted automatically and 
is complete except for the joining of the toe. The 
machine used for this purpose is known as a “ linking ” 
machine and the action is illustrated in Fig. 21. The 
point dial (C), on the points (P) of which are placed 
the two series of loops, moves one point spacing for each 
revolution of the mainshaft (not shown). The stitching 
mechanism consists of the curved needle (N), attached 
to the part (A) which is oscillated by means of an 
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eccentric (not shown) through a link connection at (m). 
The looper (L) is attached to a crank (Z), also operated 
by an eccentric. As the point dial (C) is worm driven, 
the needle whilst engaging with a point must move 
sideways with it and this is effected by means of an 
inclined link R. The looper thread (a) passes between 
the dise tensions (t) having lock nuts (C) and spring (S), 
through an eye in the part (d), through slots in the part 
(e) and the part (n), over spring (K) to the looper. The 
needle thread (6) passes between tensions (tl) with nuts 
(C1) and spring (S1), also through eye in part (d), under 
hook (h) over spring (41), under part (V) to the needle 
eye. A chaining finger (Q) enlarges the loop made 
so as to prevent ridges. The loops are “ run” on to the 
points, a few courses from the ends of the toe parts 
and the surplus fabric is cut off by knives and “‘ cleared ”’ 
by an oscillating brush. 

Sufficient technical matter has been given to show 
the extent to which knitting has been mechanised. 
Moreover, similar progress has been made with 
winding, warping, seaming, making-up, and finishing 
machines. The mechanisation of knitting has proceeded 
to such an extent that the number of loops it 
is possible for a _ single operator to produce, 
by aid of machinery, is now over 3,000,000, whereas 
the number of loops knitted or crocheted by hand is 
certainly less than 300—a _ 10,000-fold increase. 
This would have been impossible except for the develop- 
ment of the highly-accurate machine tools, such as 
milling machines, trick-cutting machines, grinding 
machines, &c., and is an excellent example for showing 
how applied science assists the smaller industries. 
On the other hand, the amount of research of a com- 
munal character has been exceedingly limited. This is 
probably due, at present, to the fact that it is more 
remunerative to invent than research, but sooner or 
later investigations as to cause and effect will become 
essential. Many years ago, circular machines were 
built with 100 feeders in a diameter of 36 in. To-day, 





the standard 24-in. diameter machine has 12 feeders 
in order to keep the course spiral at a very acute angle. 
As, however, finer gauge machines are now built, it 
may be proved that 24 feeders might be used without 
seriously increasing the course spiral, especially on 
“interlock”? machines where it requires two feeders 
to knit a complete course. Seamless hose machines 
may eventually become standardised two-feeder 
machines instead of single-feeder machines. As 
hundreds of patents are taken out yearly, and as many 
British builders spend thousands of pounds sterling 
on experimenting, it seems assured that a further 
mechanisation of knitting is likely. Nevertheless, at 
present, the method is inevitably that of “ trial and 
error.”” Few machines have even a revolution counter, 
none have tension meters, adjustments for knitting 
various yarns are quite arbitrary, no one knows the 
relationship between stitches per unit length of yarn 
and courses per unit length of fabric. No one expects 
to get uniform weight per length. Hose of uniform 
length are unknown. Mechanisation achieves but 
does not solve. The present question is ‘“ how,” but 
the future will demand “ why.” 


SAFETY PRECAUTIONS IN TUNNEL 
DRIVING. 

ACCIDENTS are not only the cause of human suffering, 
but they may be productive of such heavy burdens 
in the way of added costs on contracts where the work 
is of a hazardous nature, that the result is considerable 
financial loss. It is true that the risks may be 
covered by insurance, but in such cases rates are high, 
and if the occurrences are heavy in the early stages of 
the work, renewal at the same rates as those counted 
on in tendering may be found to be impossible. Recently 
descriptions were given in the columns of ENGINEERING 
of the various works undertaken for the Hetch-Hetchy 
water-supply scheme for San Francisco (see vol. exxii, 
page 63, et seq.), while somewhat later we referred 
particularly to some of the tunnelling work involved. 
We are now able to give a summary of the safety 
precautions adopted in this work, in which quite 
unusual conditions were encountered, having recently 
received from the United States Bureau of Mines a 
report entitled Safety Practices in Tunnelling Operations 
at the Hetch-Hetchy Water-Supply Project, City and 
County of San Francisco, California, prepared by 
Messrs. 8S. H. Ash and C. R. Rankin, which deals 
particularly with this phase of the enterprise.* 

In the period covered by this report, October 1, 
1920, to September 30, 1931, the compensation insurance 
item of the industrial insurance costs was carried by 
the State insurance funds. The scheme provided for 
the driving of 85 miles of tunnel, which, with 73 miles of 
steel pipe, was for conveying the water by gravity to the 
city. The aggregate length of tunnel is divided up 
into four sections: the mountain division, 18-8 miles 
long; the Foothill division, 16-7 miles long}; the 
San Francisco division, 21 miles long; and the Coast 
Range division, in two parts, 25-1 miles and 3-4 miles 
long, connected across an intervening valley by a pipe. 
The diameter of the tunnels is 10 ft. 3 in. In the 
course of the operations swelling ground was encoun- 
tered, which entailed a considerable amount of heavy 
timbering before the concreting was possible. Quick- 
sands and water also contributed to retard normal 
progress, and in certain locations there was trouble 
with methane gas on a scale more considerable than is 
usually the case in American coal mines. This necessi- 
tated precautionary methods against explosion. Sul- 
phuretted hydrogen was also encountered, but was 
successfully dealt with by increased ventilation. 

The Coast Range division was the sphere where 
safety precautions were most necessary, and it thus 
provided the basis for most of the data in the report. 
The number of employees on actual tunnelling work 
was 1,520. Slow-burning wood construction was used 
throughout for the head-frames of all shafts, and fire 
protection was provided by hoses, hydrants and 
sprinkler systems, while chemical extinguishers were 
also available. The hoisting engines were electrically 
driven, and the work was performed at a maximum 
speed of 600 ft. per minute, but no over-speed or over- 
wind provisions were incorporated. The cages for 
the men were equipped with safety devices, and drop 
tests were made every fourteen days, while the ropes 
were inspected at regular intervals. Safety gates and 
ladders were maintained in the shafts, which were all 
lined with concrete. Storage-battery locomotives were 
used underground. Of the total of 41, 27 were of 
designs suitable for use in workings where explosive gas 
was liable to be encountered. The men were forbidden 
to ride on loaded cars. For the pumping units the 
electric motors were of explosion-proof design, or they 


* Information Circular 6726, Dept. of Commerce, 
Bureau of Mines. Superintendent of Documents, Govern- 
ment Printing Office, Washington, U.S.A. 

+ See ENGINEERING, vol. cxxix, page 125 (1930). 
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were operated by compressed air. 
electrical equipment was inspected daily. 

Between 1920 and 1923, explosives with fuses and 
detonators caused four explosions, which resulted in 
the deaths of 11 workmen and the injury of 10 others. 
After this experience, electric blasting was employed, 
and only one accident then occurred, when a man lost 
his life through an explosion occurring as he was 
tamping a primer. In this second period, 209,859 ft. 
of tunnel were driven, and the substitution of electric 
blasting was largely responsible for the reduction in 
casualties. Gelatin, Colites and Herco-Gel explosives 
were used, a maximum of 100 lb. being allowed under- 
Arrangements 
were always made so that explosives and detonators 
were not both handled by any man at once. The 
cartridges slit and the explosives carefully 
rammed, clay stemming being employed, and a wooden 
bar being used for tamping. Rounds of 20 to 40 holes 
were drilled with compressed-air drills, and four to 
seven sticks of explosive were used in each hole. The 
actual firing was performed by a specially trained man, 
who had to satisfy the Industrial Accident Commission 
that he could deal with gassy conditions. Power 
blasting was used for the main rounds after the men 


ground stored in lo« ked wooden boxes. 


were 


had been withdrawn far from the face. Missfires 
were the cause of all the early casualties, but 
none was experienced after electric blasting was 


introduced. 

Alternating-current electricity was used for every 
purpose but battery charging, which was done by 
motor-generators in well-ventilated concrete-lined 
stations. All wiring was carried out in conduit, and 
separate power circuits provided. Electricity 
was not used, except under permissible conditions, in 
the gassy sections, and incandescent lighting was only 
used at the shaft stations, where there was fresh air. 
Ventilation was effected with Roots blowers installed 
about 30 fl. from the shaft openings on the surface. 
In the Indian Creek tunnel, 6,078 cub. ft. of air was 
circulated through 13,500 ft. of 24-in. pipe with a 
vacuum of 1-85 in. at the fan. To prevent dangerous 
accumulations of explosive gas, certified firemen were 
employed on each shift, provided with methane indi- 
cators. Wherever gas was found, only Edison permis- 
sible cap lamps were used for lighting. These were 
found to obviate all explosion risks. An explosion 
of methane gas-air mixture in the Upper Alameda 
Creek Tunnel on June 8, 1930, caused the death of 


were 


seven workers. This emphasised the need for mine- 
rescue training and the use of oxygen-breathing 
apparatus. A full scheme was then inaugurated, and 


all the men were taught rescue work. 


CHemicaL-PLant Exutrpsrrion, GermMany The Ger- 
man chemical-plant exhibition, known as Achema, will 
be held from May 18 to 27, 1934, at Cologne, at the 
same time the annual conference of the German 
Chemical Trades’ Association and other leading scientific 
and technical associations. Information regarding the 
exhibition may obtained on application to the 


as 


Achema VII Management Offices, Seelze Bei, Hannover, 
Germany. 
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THE ‘* ORBIT’ TACHOMETER. 

Tue tachometer illustrated in the accompanying 
Figs. 1, 2 and 3 is a development of the well-known 
centrifugal cross-pendulum type tachometer, and has 
recently been placed upon the market by Messrs. 
Budenberg Gauge Company, Limited, Broadheath, 
near Manchester, under the trade name “ Orbit.’’ The 
instrument shown in Fig. 1 is for belt-drive, but a 
direct-drive pattern is also made, and both can 
supplied for numerous scale ranges. 
in diameter and the scale about 
covering an arc of 335 deg. 


be 


14 in. in length, 

Fig. 3 shows the cross-pendulum mechanism used 
in the Orbit tachometer, and, as will be seen, it consists 
of four weights coupled together in pairs and mounted 
on a polished-steel trunnion which passes diametrically 
through the main spindle. It will be obvious that the 
rotation of the spindle will cause the weights to move 
outwards in a radial direction due to the centrifugal 
effect. The movement, however, restrained and 
controlled by a pair of spiral springs the ends of which 
are connected to the coupling links of the weights. 
Thus the degree of movement of the weights for a 
given speed range of the spindle is determined by the 
strength of the springs. 


18 


The radial movement of the weights is transmitted 
through the medium of link rods and a ball joint to a 
connecting rod located inside the main spindle, as shown 
on the left in Fig. 3, which thus receives a longitudinal 
motion in the axis of the spindle. This rod is connected 
to the arm of a toothed quadrant, visible in Fig. 2, and 


as there shown, this quadrant gears with a pinion 


on the spindle carrying the indicating pointer. The 
longitudinal movement of the connecting rod due 


to the radial movement of the weights is in this way 
transformed into a rotary movement of the 
pointer. 

In order to damp out the effects of slight irregularities 
in the speed of the drive, the spindle carrying the pointer 
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Cross-PENDULUM MECHANISM. 


is fitted with a large gear-wheel which engages with a 

| pinion on a spindle carrying a four-armed vane wheel. 
The air resistance to the rotation of this vane gives 
the desired damping effect. The result of this, together 
with the balancing of the moving parts and general 
care in manufacture, is that while violent oscillations 
of the pointer are eliminated, the instrument remains 
sensitive to slight variations in speed. 


The dial is 6 in. | 


PressuRE Dre-Cast WHEELS AND Printons.—The 
wressure die-cast figure wheels and pinions, such as are 
ante used in electricity meters and many types of 
counting machines, have up till recently been largely 
produced on the Continent, but they can now be obtained 

| from Mr. H. J. Thormann, Perren-street, Ryland-road, 
| Kentish Town, London, N.W.5, who for many years 
| has specialised in this class of work. During the last 
| few months he has also started the production of small 
| non-reset type counters with three to six-figure drums, 
}such as are used on petrol pumps and many kinds of 
|instruments. In fact, pressure-cast profiled printing 
wheels are now being produced, an alloy with a tin and 
zine base being used for this purpose. Die-cast pinions 
| of the standard type, or with an intermediate wall, can 
also be supplied. 


British STANDARD SPECIFICATION FOR Hooxs.—The 
British Standards Institution has issued a specification, 
| designated No. 482-1933, for wrought-iron and mild- 
steel hooks for cranes, chains, chain slings, and general 
| engineering purposes—excluding building operations. 
| The publication forms one of a series which comprises 
terminal fittings for chains and wire ropes to be used 
for lifting purposes. It provides for five types of 
hooks of two forms, trapezoidal and circular in cross 
section. The hooks are specified with cylindrical shanks 
and with eyes. The eyes specified are of two types, 
namely, (A) for use with welded rings or joining links, 
and (B) for use with shackles having removable pins. 
Copies of the specification may be obtained from the 
Publications Department of the Institution, 28, Victoria- 
street, London, 8.W.1, price 2s. 2d. post free. 
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MOORING WINCH FOR FLOATING CRANE. 


CONSTRUCTED BY 





8-TON ELECTRIC MOORING 
WINCH. 


Two 8-ton mooring winches have recently been 
completed by Messrs. Clarke, Chapman and Company, 
Limited, Gateshead, for the floating crane Scarborough, 
a vessel which belongs to Messrs. Foundation Maritime, 
Limited, Montreal, Canada, and is used for river work, 
such as the laying of water pipes and stone blocks. A 
view of one of these winches, one of which is arranged 
for right-hand, and the other for left-hand, working, 
is given on this page. They are both of the single- 
drum type, and are arranged to exert a pull of 17,920 lb. 
from the top layer of rope at a speed of 34 ft. per minute, 
and the same pull at a speed of 27 ft. per minute from 
the layer of rope next to the barrel tread. The average 
speed is, therefore, 30-5 ft. per minute. They are 
arranged to veer out the rope under load and at the 
same time to maintain the strain, this effect being 
obtained by electric braking. This equipment is used 
because it is necessary for the winches to be able to 
pay out and haul in against the current in the river 
when the position of the crane is being altered. 

Each winch is operated by a totally-enclosed water- 
tight motor with an output of 30 brake horse-power 
at a speed of 635 r.p.m., direct-current at a pressure 
of from 220 volts to 250 volts being used. A magnetic 
brake and slipping clutch are incorporated in the end 
cover of the motor, the former being provided with a 
hand release lever. The drive is through worm and 
spur gearing to the hauling barrel, which is | ft. 8 in. 
in diameter, 2 ft. 0? in. wide, and is fitted with 2 ft. 11 in. 
flanges. It is grooved to take 400 ft. of 1}-in. diameter 
steel wire rope in four layers. Automatic spooling gear 
is provided to ensure the rope running fairly onto the 
drum. All the shafts are of steel and all the bearings 
are fitted with adjustable keeps an, except those of 
the main shaft, with gun-metal bushes. Lubrication 
is by grease-gun. 

The control equipment consists of a heavy-duty 
reversing drum-type controller, and a single-pole line 
contactor, with no-volt and overload releases, which 
are mounted in a water-tight sheet-steel case. The 
main circuit is made and broken on the contactor, 
which also acts as an automatic circuit breaker. The 
case also contains an armature diverter contactor, so 
that a creeping speed for tightening the rope can be 
obtained on the first controller notch in the heaving 
direction. This gear is provided with a relay to protect 
it against failure of supply when veering, the controller 
being arranged to give potentiometer braking so that 
the mooring ropes may be paid out at various speeds 
down to a creep when they are under strain. The 
resistances are in a separate compartment and are 
rated to operate satisfactorily with a temperature rise 
of 540 deg. F. Generally speaking, the equipment 
has been designed to give a wide speed range both when 
heaving and veering. 





MESSRS. CLARKE, CHAPMAN AND COMPANY, LIMITED, GATESHEAD. 





INQUIRIES. 


BOILER EXPLOSION 


In accordance with the Boiler Explosions Acts, 1882 
and 1890, inquiries have been conducted by the Board 


of Trade officials into a number of explosions. Reports 
of the investigations have been published recently, 
and of some of these we give brief summaries below. 


Explosion from a Water-7 ube Boiler.—With water- 
tube boilers of all kinds, cleanliness of the tubes is an 
essential. Trouble through defective circulation has 
long since been eliminated, and such instances of the 
blistering, deformation and bursting of tubes as occur 
are nearly always traceable to overheating due to the 
accumulation of deposits. An illustration of the danger 
from deposits is given in the inquiry into the failure 
of a tube in a Babcock and Wilcox boiler at Saint 
Helens Colliery, Siddick, Workington, Cumberland, on 
November 14, 1932, which is the subject of Report 
No. 3225. The boiler was 16 years old, and had been 
in use at the colliery since 1928. It was then tested 
hydraulically to 350 lb. per square inch. and had since 
been periodically examined and cleaned. It was also 
insured with and inspected by the Vulcan Boiler General 
Insurance Company, Limited. In September, 1932, 
a new and more efficient chain-grate stoker had been 
fitted to the boiler to increase the output of steam, 
and at the same time the tubes were cleaned with a 
motor-driven rotary scaling machine. Unfortunately, 
however, all the scale was not removed, and on 
November 14 a tube in the centre of the fire row burst 
with a loud report, and the fireman, who just then was 
clearing an obstruction in the ash disposal trough below 
the grate, received injuries from which he died a few 
hours later. On examination, the burst tube was found 
to have a local deposit more than } in. thick, and to 
this was due the overheating and subsequent failure of 
the tube. The feed water, it was stated, had a hardness 
of 4 deg., and the Engineer Surveyor-in-Chief observes 
that ‘“ when a high rate of evaporation is desired, the 
treatment of the feed water to remove scale-forming 
matter is essential, and is the more satisfactory proce- 
dure to follow.” 


Explosion of a Drying Cylinder of a Paper-making 
Machine.—Report No. 3226 deals with the explosion 
of a cast-iron drying cylinder which occurred on 
December 13, 1932, at the South Vale Paper Mills, 
Crickhowell, South Wales. The cylinder which failed 
was one of a series of nine similar cylinders in a paper- 
making machine. It was about 44 ft. in diam. and 
64 ft. long, the cylindrical shell being about 1 in. thick, 
and the ends, which were bolted to flanges, being } in. 
thick. One end was reinforced with a steel plate. 
The cylinder revolved on trunnions, steam entering 
through one of these and the water of condensation 
passing out through the other. Steam was supplied 
at about 60-lb. pressure to a reducing valve, set at 
30 Ib., and then through a stop valve. There was no 
relief valve. The history of the plant was not known, 





and prior to October, 1932, the mill had been shut 
down for 10 months. On work being restarted, obvious 
defects were made good, and all the cylinders of the 
machines were tested by steam pressure to 30 Ib. per 
square inch, ‘“‘a highly dangerous proceeding.” All 
went well, however, for a time, until on the day of 
the accident the end of one of the cylinders gave way 
and one of the workmen was killed. In his summary of 
the accident, the Engineer Surveyor-in-Chief remarks : 
“The explosion is an example of the serious and 
deplorable results which are likely to follow haphazard 
supervision and working of steam plant, and emphasises 
the necessity for expert advice as regards permissible 
steam admission pressures and adequate safety devices. 
It is satisfactory to know that the plant is to be under 
competent inspection in fufure.” 








CATALOGUES. 


Hoists.—A method of obtaining very slow speeds in 
hoists actuated by alternating current motors is described 
in a new catalogue to hand from Messrs. Joseph Adamsc:t 
and Company, Hyde, Cheshire, Sixteen sizes of the con- 
trols are listed from 1} tons to 10 tons. 


Case-hardening.—Lists, with prices, are to hand of a 
case-hardening compound known as “ Kleenard,” and a 
protective compound ca led “ Nokase,” for application to 
parts required to be kept soft, from Messrs. G. W. B. 
Electric Furnaces Limited, North-road, Holloway, 
London, N.7. 


Aerial Ropeways.—A catalogue describing the bi-cable 
ropeways made by Messrs. Bleichert-Transportanlagen, 
Leipzig, is to hand from Messrs, W. Dederich, Limited, 
54, Victoria-street, London, 8.W.1, who have also sent 
a catalogue of the “ Ibex” lifting trucks. Both cata- 
logues are carefully prepared and give full particulars. 


Turning Tools.—A list of turning and similar tools, with 
cutting tips of molybdenum-titanium-carbide, is to 
hand from Messrs. George Richards and Company, 
Limited, Broadheath, endinaien. These tools, to which 
the name “ Cutanit"’ has been applied, are capable of 
heavy high-speed cutting. Practical notes for operators 
are given in the list. 


Power Production from Sewage.—The treatment of 
sewage to produce a gas, and the use of that gas as a fuel 
for gas engines supplying power for the sewage-disposal 
works, is described in outline in Bulletin 120 issued by 
Messrs. The National Gas and Oil Engine Company, 
Limited, Ashton-under-Lyne. National gas engines up 
to 300 h.p. have been installed for this purpose. 


Chains and Chain Gear.—Messrs. The Renold and 
Coventry Chain Company, Limited, Didsbury, Man- 
chester, have issued a new general catalogue, with 
prices, superseding previous issues and showing new 
products in chain cases, lubricators, flexible couplings, 
balance and galle chains, and cutting chains for mor- 
tising machines. 


Cutting Oils for Stainless Steel—We have received 
@ communication from Messrs. Sternol, Limited, Royal 
London House, Finsbury-square, London, E.C.2, drawin 
our attention to the good results obtained with “ Sterno 
Tapoyl 8,100” as the cutting medium when machining 
stainless steel. They state that the authorities of a 
large engineering works, who machine a considerable 
quantity of stainless-steel pump shafts, have obtained 
results, using this cutting medium with tools tipped with 
Widia, which they characterise as exceptionally good. 


Oil for Air Filters.—The full benefits of the oil-wetted 
air-cleaners or filters now so largely used on the air 
inlets of petrol and other internal combustion engines 
are often not obtained by reason of the unsuitability of 
the oil employed on the filtering medium. Ordinary 
engine lubricating oil, for example, is frequently used, 
apparently because it is generally available, but it is quite 
unsuitable for the purpose. In response to a demand for 
an effective oil, Messrs. C. G. Vokes, Limited, 95-97, 
Lower Richmond-road, Putney, S8.W.15, have, after 
exhaustive experiments, produced an oil which can be 
relied upon to restore their triple gauze, 5-ply or other 
oil-wetted air-cleaners or flame arresters to the original 
state of efficiency. It is known as “ Vokes Special Air- 
filter Triple Oil,’ and is supplied in tins of 3s, 6d. per pint. 
To renovate a cleaner, the complete unit is washed in 
paraffin or petrol and the oil applied to the filtering 
surfaces. The cleaner will then perform its function of 
intercepting dust and grit carried in the entering air, 
with certainty. 


Boiler Mountings and Valves.—The modern practice 
of issuing sectional catalogues for particular details, 
whilst it has advantages of its own, often necessitates 
several independent references when a scheme involving 
a number of such details is concerned; e¢.g., boiler 
mountings and valves, are generally considered in sets. 
The handsome Catalogue 900 of patent safety boiler 
mountings and valves, just issued by Messrs. Hopkinsons, 
Limited, Britannia Works, Huddersfield, in which 16 
different sections are bound together covers the whole 
field in a way at once compact and comprehensive, 
An index forms another sction. The mountings and 
valves described in the catalogue are intended for 
pressures ranging as high as 450 lb. per square inch, 
and show a remarkable variety of design to meet varying 
conditions and specifications. In this sense the catalogue 
is more than usually informative. The sections relating 
to remote electrical and mechanical control and thermo- 
stutic regulation, are, for instance, full and interesting. 
Colour is freely used and sectional views are given of many 
of the less well-known mountings and valves. 
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** ENGINEERING ”"’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 

illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 

ranch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complet 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ** Sealed" is appended 

Any person may, at any time within two mont*s from date of 
the advertisement of the acceptance of a Complete Specification 

give notice at the Patent Office of opposition to the grant of « 

Patent on any of the grounds mentioned in the Acts. 


PUMPS. 


376,834. J. Stone & Company, Limited, of Dept- 


ford, and R. Ludbrook, of London. Pump. (2 /igs.) 
April 17, 1931 The invention consists in improvements 
in centrifugal pumps for the pumping of sludge, pulp, 
and liquids containing solid and fibres. The 
impeller consists of a disc a having a hub on one face 
for fixing it on one end of a shaft 6 and having on the 
other face four overhung vanes c and c', andd,d'. The 
1 are longer than the vanes d, d', and are alter- 
with them around the The long 
¢. have a contour which resembles the elevation of 
flask with a bent neck 
spirally on the disc, the bent neck portions being at the 
periphery of the dise and the bulbous ends near to the 
spindle 6. The distance between 
ypposed portions of the bulbous ends of the vane el, 
is at least equal to the diameter of the suction orifice ¢ 
The short d, d', have a somewhat similar 
mtour The arrangement of the vanes to 
provide a free open central suction space which is entirely 
unobstructed rhe f the leading edg of all 
vanes are struck with long radii from points on a circle 
diameter of the dis« 
th trailing 


bodies 


vanes c, ¢ 
nated 
i 


dise a vanes 


‘ a 


They are disposed somewhat 


shortest diametral 


c 


two vanes 


curves ¢ 


of a little more than one half the a 


and the curves of the hollow portions of 





(376,834) 





f all vanes are struck with short radii from points 
The width of all vanes, 


longitudinal axis of the 


elges 
on circles of larger diameter 

measured in the direction of the 
spindle 6 increases gradually from the inner ends to the 
tips, the width at the inner ends of the long vanes being 
at least equal to the diameter of the 
The face of the dise @ carrying the 


wrespond with the taper of the vanes on that side. 


suction orifice ¢ 


vanes is conical to 


The dise a is housed in a receas formed by the cover ¢g 
of the casing, the cover having a bearing housing The 
cover k of the casing is formed axially with the suction 


spigot « and is removable to give access to the impeller. 
he cover & is of reduced thickness and spigotted into a 
reular opening in the the reduced 
creating a space between the inner surface of the cover 
k and the impeller, which space is occupied by a renewable 
dise m, having a conical face to suit the tapering sides 
of the vanes The dise m can be adjusted towards the 
impeller by three adjusting screws to take up wear In 
the operation of the pump any solid matter entering the 


casing, thickness 


c 


suction ¢ cannot be obstructed in its passage through the 
encountering a cross-sectional area having a 
the of the 


by 
dimension 
(Sealed.) 

STEAM ENGINES, BOILERS, &c. | 


376,873. G. & J. Weir, Limited, of Cathcart, | 
and H. Hillier, of Glasgow. Liquid Level Regu-| 
lator. (4 Figs.) May 5, 1931.—-The invention consists of 
apparatus for controlling the flow of feed water into a 
generator. The feed regulator has a float box with the 
auxiliary valve and a feed inlet valve rhe float a 
secured at one end of a lever, to which is also attached | 
an auxiliary valve c which registers with a seat. The 
lever is free to oscillate about a fulcrum so that, when 
the float a falls, the auxiliary valve c falls The float a 
is arranged in a box which connected to the steam 
generator by pipes secured to the branches g and A, so 
that the water level in the box is the same as the level of 
the water in the generator. The auxiliary valve seat is 
secured in a casting which provided with an inlet 
connection k connected to the feed pump discharge line, 
so that the pressure of the discharge of the feed pump 
prevails at the orifice formed by the auxiliary valve 
and its seat Water passing the auxiliary valve c¢ flows 
through the connection / to the pressure chamber m 
The feed inlet valve n is extended to form a piston which 
is arranged below the feed inlet valve and is of the same 
or amaller diameter. The piston in the valve 
casing; its lower face forms the top of the pressure 
chamber m. The water discharged by the feed pump 


than diameter suction e. 


is 


is ’ 


moves 


enters the valve casing by the inlet branch and after 
passing the feed inlet valve n, flows through the outlet 
branch r into the steam generator. 


The valve casing is 


water to flow through the branch r into the steam 

generator. (Accepted July 27, 1932 
MISCELLANEOUS. 

| 376,755. J. W. E. Stanley, of London. Furnace 

| Linings. (6 figs.) April 13, 1931.--The invention 

relates to anchoring devices for furnace linings, the 


bolted direct to the steam generator by the branch r. 
The pressure chamber m is provided with a flow-off 
passage, and a needle valve secured in the piston is so 
arranged that it registers in this passage. Water leaving 
by the flow-off passage is led to a feed tank at atmospheric 
pressure. The needle valve has a long tapering end 
which causes the area through the flow-off passage to 
vary gradually as the feed inlet valve n rises. In the 


same way, the auxiliary valve c has a long tapering end 
portion which varies gradually the area for the flow of 
water through the seat as the float a and the auxiliary 
fall 


valve ¢ When the float a is at a predetermined 


h 
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(376,873) 
high-water level the auxiliary il closes the passage. 
When the water level in the steam generator falls the 
auxiliary valve falls and opens a passage through the 


seat, the area of such passage increasing adually as the 
float a falls to a predetermined low level When the 
auxiliary valve there is flow of water from the 
feed pump discharge line through the connection &, past 
the auxiliary and then through the connection 1 
to the pressure chamber m. The water passing through 
the connection / is supplemented by water which flows 
from the inlet branch through the clearance between the 
piston and the valve casing into the pressure chamber m. 
The pressure in the chamber m rises and causes the piston 
to rise so that the feed inlet valve n opens and allows feed 





ce ope ns, 


valve c 


object being to provide an anchoring device, which will 


setting, its end a? projecting slightly beyond the face of 
the brick-work. The plastic lining is then applied, and 
when it reaches the part a*, the second member b is 
hooked over a2, and further plastic material applied until 
it is entirely embedded. As many of these anchor 
devices may be employed as necessary to hold the lining 
in place, while allowing for the necessary relative expan- 
sion movements. (Sealed.) 


373,993. Woodall-Duckham (1920), Limited, of 
London, and J. Storrie, of London. Shaft Furnace. 
(2 Figs.). November 28, 1930. The invention relates to 
sliding doors for use with shaft furnaces. The upper 
surface of the door a, which may be displaced horizontally 
and the lower surface of the opening of the shaft b are 
inclined to the horizontal plane, so that a wedging effect is 
obtained between the two. The door a bears on aseating c 
through which passes aspindle d, provided with a bearing. 














a 
(373,993) 


This spindle is centrally mounted with a certain amount 
of lateral play so that the door may overcome any 
obstruction, such as grit, which might resist the proper 
| seating of the door. In order to reduce shock, a spring 
| buffer f is mounted on the door operating rod g. When 
| the door is closed, this buffer becomes compressed, and 
}on the other hand assists in the opening of the door. 
| The door structure is mounted on runners. (Sealed.) 


| 374,051. J.A. Buchanan, of Princes Risborough, 
and P. Harris, of Princes Risborough. Kiln. 
(6 Figs.). February 23, 1931. The invention is a portable 
kiln for the manufacture of charcoal which is built up of 
readily assembled units each of which can be handled by 
}one man. The side units consist of metal plates on the 
| outside of which angle sections 2 are riveted parallel to 
|}and near the vertical edges. Joints between side units 
| are made by means of members held in position by wire 
| Fopes 4 encircling the kiln and tensioned by means of 

screw strainers. The projecting flanges of the angle 
2 are slightly tapered, and when the side units 





| sections 2 
| are assembled, each pair of adjacent angle sections forms 
| a long wedge-shaped projection on which a deformable 
| member 6 is fitted. The wire ropes 4 when shortened, 
cause the deformable members to press over these 
wedges, thus tightening the joints and holding the side 
units in position. The members 6 serve to retain a 
filling of sand or earth. The side plates are strengthened 


Figt 











allow of relative movement between the lining and the 
brick-work to which it is anchored, due to variations in 
temperature. The anchor of two members a 
and 6, the former being constituted by a strip of meta 


Fig. / 
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having its ends al and a*® bent up at right angles. The | 
other member 6 is of wider metal having one end # 
turned up at aright angle ; the other end is also turned 
up and adjacent to it is a long slot 6° formed by punching 
out a portion of the metal, and bending that portion 64 
downwards. It will be noted that the slot is wider and | 
longer than the upturned end a? of the member a, so 
as to allow play in vertical and horizontal directions 
between the two parts, when engaged one in the other. 
The member a is embedded in the brick-work of a boiler 


| 








(374031) 


by cross stiffeners 11 so spaced that the lower half of the 
plate has the major support. An additional device to 
eliminate distortion of the plates through overheating 
consists of a box of height slightly less than half that of the 
kiln, loosely fitted inside each side plate by means of two 
projecting steel pegs engaging with bayonet slots in the 
back plate of the box. The insulating boxes 12 so formed 
on the inside lower portion of each side unit are filled with 
earth or sand. Horizontal angle sections corresponding 
to the inclination of the roof units are riveted to the inside 
of the side plates parallel to and at a short distance 
below the upper edges and act as supports to the roof 
units. The central support for the roof consists of 
vertical strips 15 riveted to horizontal rings. The 
upper ends of the strips are turned outwards at 15a, 
braced with short bent strips and riveted to a conical 
ring plate. The lower ends of the vertical strips are 
tapered for insertion into the ground, and at a distance 
from the ends, short bent strips are riveted to form 
outside supporting feet. (Sealed.) 
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INVESTIGATIONS ON THE EMISSION |_ It is not the quantity of grit leaving the chimney, | These show that the deposited grit does not contain 


OF DUST AND GRIT FROM POWER- 
STATION CHIMNEYS IN HOLLAND. 
By Pror. A. J. TER LINDEN. 

DurtneG recent years, the problems involved in 
the emission of grit from power-station chimneys 
have been energetically tackled in Holland. As a 
member of several Advisory Commissions on the 
grit-elimination question, the author has had an 
opportunity of studying the problem and of taking 
action with a view to suppressing the trouble in 
several Dutch towns. In so far as they are of 
importance, the results of these experiences are 
given below. Of the solid matter in flue gases 
leaving the chimney, a sharp distinction must be 
made between soot and grit. Soot originates from 
the incomplete combustion of the heavy hydro- 
carbons which the coal contains and it may also 
appear in boilers heated by liquid fuel. Grit, 
however, originates from small particles of fuel 
leaving the grate. These particles are only partly 
consumed in the combustion chamber and they can 
be carried into the atmosphere with the gases 
leaving the chimney. Grit is invariably to be 








Fic. 1. Grit Derposirep on Roor In 
AMSTERDAM, ONE MILE FROM PowWER STATION. 
MAGNIFICATION 35 DIAMETERS 


found where solid fuel is used. As the formation of 
soot is always due to faulty combustion, it is ob- 
viously useless trying to lessen this trouble through 
grit-catchers. The formation of soot should be 
prevented by improving the combustion process, 
but the formation of grit cannot be prevented by 
improvements in the combustion alone. It is 
possible, by the use of coking coal, to diminish grit 
formation, but this is not sufficient to safeguard 
the neighbourhood against grit in this case, and 
the installation of a grit catcher is unavoidable. 

As soot particles are very fine and dark in colour, 
even small quantities of soot can blacken the flue 
gases. Grit grains, which are much coarser and 
heavier than soot particles and also much lighter 
in colour, darken the smoke to a far less degree. 
On observing the smoke from a boiler fired with 
anthracite, it will be seen to be almost colourless, 
even when large quantities of grit are emitted. 
With the use of bituminous coal, where the grit 
formation is usually less than is the case with 
anthracite, the smoke is rather darker in colour, 
although it contains a smaller quantity of grit. 
The colour of the smoke is, therefore, no guide to 
the extent of the trouble caused by grit to the 
surroundings. Only by measuring the quantities 
of grit issuing from one particular chimney is it 
possible to decide whether that chimney is adversely 
affecting the neighbourhood or not. The public, 


however, will always attribute the trouble to the 
chimneys which emit black smoke. 





but the quantity deposited on the surroundings | a large percentage of particles with a grain measure- 
that is the real measure of the extent of the trouble | ment of less than 20 microns. From these estab- 
‘caused. The term “surroundings” should be lished facts it is clear that the coarser particles, 
| interpreted in a broad sense, and is meant to include with a grain measurement of over 50 microns, must 
|the whole area where grit is being deposited in be considered as objectionable. Under 50 microns, 
| measurable quantities. The coarser grit particles, the trouble diminishes in accordance with the size 
which descend fairly rapidly, will probably fall in | of the grain until it practically disappears at about 
| the “complaint area” and may cause considerable | 20 microns. 
trouble. The very fine grit particles, however,, That even small quantities of coarse grit are 
fall much more slowly and will be carried by the | troublesome is proved by the fact that, at Delft, 
| wind outside the complaint area, descending to the | where the chimneys are about 100 ft. in height, and 
ground in immeasurable quantities, which cause | where only 50 tons of coarse grit were dispersed by 
little or no trouble. ithe power station in the course of a year, the 
In order to be able to judge the extent to which | inhabitants protested rather strongly. On the other 
grit grains of different sizes cause outside trouble, | hand, the new P.E.N. (Provincial) Power Station, 
| the Amsterdam Grit Commission has made detailed | at Velzen, which disperses from about 500 tons to 
investigations extending over a period of six 1,000 tons of fine grit a year, gave rise to no com- 
months. During that time the amount of grit | plaints. The height of the chimney at the latter 
that fell per square metre in 18 different localities | power station is approximately 230 ft. Fig. 3 











round the power station was measured and analysed. 
The quantities of grit escaping from the chimneys 
were also measured and analysed simultaneously. 
As the result of these investigations it was dis- 
| covered that the coarse grit emitted by the chimneys, 











9 


Fig. 2. Grit Deposirep on Roor at THE 
Hague, 200 Yarps From Power StTaTION. 
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i.e., grit failing to pass through a No. 300 sieve, 
was eight times more troublesome to the surround- 
| ings, than the finer grit which passed through that 
|sieve. If equal quantities of coarse and finer grit 
| were emitted by the same chimney, it was found 
that the quantity of coarse grit falling in the test 
area was about eight times greater than the quantity 
of the finer grit. The chimneys at this particular 





| power station are from 130 ft. to 200 ft. in height, | 


and the selected spots for measuring the quantities 
|of grit deposited were at distances ranging from 
0-3 mile to 1-8 miles from the chimneys. Prac- 
tically all the coarser grit fell over the whole of the 
test area and only a small quantity of the finer grit 
prong be traced in the same area, This proved 
|that the majority of the finer matter emitted 
|was very widespread, and could not cause any 
serious trouble in the neighbourhood. Similar 
tests carried out in The Hague produced the same 
results. 

Although the above data cannot be accepted as 
quite definite, they clearly show that the coarser 
grit is far more troublesome to the neighbourhood 
than the finer matter. It is, however, assumed 
that 1 lb. of deposited fine grit causes the same 
amount of trouble in a complaint area as the same 
quantity of coarser grit, as there are not sufficient 
data available to estimate the relative degrees of 
trouble caused by the two forms of deposited grit. 
Figs. 1 and 2 are microphotographs of grit deposited 
| on the roofs of houses in Amsterdam and The Hague. 








| shows a typical photomicrograph for Velsen. 

| Although it is not actually the size of the grains 
| but their rate of descent that determines the extent 
of the trouble caused, the size of the grain can be, for 


practical purposes, accepted us the deciding factor, 











Fic. 3. Grit Leavinc Cuimney or P.E.N. 
Station, VELSEN. MaGniricatTion 35 Dta- 
METERS. 


since the specific weight and the shape of the grit 
| do not vary much. 

It appears from the foregoing that coarse grit 
should not be allowed to escape. The capacity of 
a grit-catcher for retaining coarse grit with a grain 
measurement of more than 50 microns must obvi- 
ously be very high, namely, from 99 per cent. to 
100 per cent., and some of the best wet and dry grit 
catchers do fulfil this exacting requirement. Very 
fine grit, with a grain measurement of less than 20 
microns, is quite harmless. 

For all the intermediate sizes of grit, with grains 
ranging between 20 microns and 50 microns, it is 
difficult to say what efficiency is required in the 
grit catcher. Catchers constructed on the dry 
system do not eliminate these sizes of grit so well 
as wet grit catchers, so that when a high efficiency 
is required, only the latter type will be suitable. 
The efficiency required depends on the quantity of 
grit emitted, the height of the chimney and the 
standard of freedom from deposits demanded by 
the residents. 

If a ton of coal is consumed in a boiler fitted 
with a grate fire, the quantity of grit ranging in 
size from 20 microns to 50 microns is usually quite 
small. In such cases a dry catcher is sufficient if 
a chimney about 300 ft. in height is provided. On 
the other hand, the quantity of similar grit pro- 
duced per ton of coal consumed in a pulverised-fuel 
fired boiler is much higher, and a high-efficiency 
catcher, of the wet type, would have to be employed. 
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leaving the chimney can be ascertained from (1) the) HMTISSION OF DUST FROM POWER-STATION CHIMNEYS. 


quantity and the ash content of the coal consumed, 
and (2) the quantity and the ash content of the 
cinders and grit deposited in the boiler and caught 
in the grit catchers. These methods, however, are 
not very accurate. It was found that with low 
ratings the quantities of grit were, as a rule, much 
too high, since part of the grit remained in the 
boiler. With high ratings the grit measured in 
the above way was sometimes too low, as, with 
such ratings, grit remaining in the boiler during 
the periods of low rating is partly carried along 
with the gases. Only by the direct measurement 
of the quantity of grit leaving the chimney can the 
trouble caused to the surroundings be determined. 
The grain size of the escaping grit has also to be 
ascertained by testing sieves or by a microscopical 
analysis. The measurement of the grit is not only 
necessary for estimating the trouble caused by the 
boiler, but is also necessary when making accurate 
fuel consumption tests. 

With modern boilers, especially those fired with 
pulverised fuel, the losses of unconsumed fuel left 
in the grit are considerable, often exceeding the 
actual loss of heat through the chimney gases. As, 
moreover, this loss of fue! is more influenced by the 
method of stoking, the kind of fuel used, and the 
rating, &c., than is the case with the heat lost in 
the chimney gases, regular supervision is necessary. 
There is a need, therefore, for some kind of appara- 
tus that will measure the quantity of grit leaving 
the chimney in a simple and accurate way. The 
existing meters are complicated and special know- 
ledge is necessary for utilising them properly, so 
that the measurement of grit is not often undertaken. 
Daily supervision of the boiler houses has, therefore, 
been out of the question. The difficulties involved 
when using existing meters have induced the author 
to look for a simpler method of measuring the 
quantity of grit leaving the chimney, but, before 
describing this apparatus, a few general points 
which are of importance in this connection may 
be considered. 

Grit Content and Dust Current.—It is desirable to 
differentiate clearly between the grit content of 
the flue gases and the dust current at some particular 
point in a cross-section of the chimney. This dust 
current S must be understood to represent the 
quantity of grit in pounds per square foot per 
hour that passes a surface element d F in the cross 
section of the chimney. The total quantity of grit 
passing the chimney per hour may be represented 
by the formula, 

. 
Q = | S.dF 
.o 

In practice, Q can be determined by measuring 
the local dust current S at several points in the 
cross-section of the chimney. As the grit particles 
have relative velocities with regard to the chimney 
gases and to each other, we cannot actually speak 
of one special current direction. The very small 
grit particles possess a great air resistance in 
relation to their mass and kinetic energy. Their 
relative velocity, compared with the gases, cannot be 
great. In practice, therefore, we may say that these 
particles entirely follow the movement of the gases. 
We may, therefore, refer to them as “ gas bound 
grit,” and may also speak of the “ grit content of 
gases.” With coarse grit particles, of which the 
air resistance is relatively small compared to 
their mass, high relative velocities with regard to 
the surrounding gases can occur. It would there- 
fore, in this case, be inaccurate to speak of the 
“ grit content” of the gases. The object of these 
measurements is always to estimate the quantity 
of grit leaving the chimney, and the quantities can 
always be ascertained by measuring the dust 
current at different points of the cross section of 
a chimney. In the case of very fine grit, the dust 
current can be arrived at by multiplying the grit 
content of the gases by the vertical component of 
the gas speed. In technical literature on this 
subject, the idea of “ grit content ” is often wrongly 
referred to as “dust current.” It is obvious that | 
grit content and dust current are quite distinct, | 
and that where there is a maximum grit content 
the dust current will not generally be a maximum. 
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Grit-Content Measurement.—For _ grit-content 
measurements, apparatus similar to that illustrated 
in Fig. 4 should be used. In this, the gases are 
drawn by the fan V through a filter F, in which the 
grit is retained. O,, the quantity of gas, can be 
measured in a meter M, or by means of an orifice 
plate or Venturi tube. As the fine grit particles 
follow the course of the gases, no special require- 
ments are necessary for the speed of the gases or 
for the shape of the suction mouth Z, Fig. 4. The 
measurement is thus very simple, but, in practice, 
it cannot often be made, as the grit is usually too 
coarse and cannot therefore be regarded as “ gas- 
bound grit.” If this method of measurement is 
applied to a chimney where the gases contain both 
fine and coarse grit, it is possible to ascertain the 
quantity of very fine grit quite accurately. This is 
not the case with coarse grit. For the latter it is 
necessary to measure the “ dust current.” 

Dust-Current Measurement.—To convert a grit- 
content measurement to a dust-current measure- 
ment it is necessary to arrange the suction of the 
gases through the mouth of a suction tube in such a 
way that the streamlines of the current in front of 
the suction tube are not disturbed. To achieve this, 
it is necessary to place the suction mouth as nearly 
as possible in the direction of the gas current, and 
the suction speed of the gases must be made equal 
to the original gas speed in the chimney. In spite 
of all these precautions, however, the surface of the 
suction mouth will always tend to disturb the stream- 
lines of the current. It is obvious that the accuracy 
of the measurement will increase as the diameter of 
the suction mouth is increased, so that the influence 
of the disturbances caused by the surface of the suc- 
tion tube is comparatively small. It is also evident 
that a sharp-edged suction mouth is preferable to one 
with thicker edges. In the author’s opinion, suction 
tubes with thick edges and small diameters, still fre- 
quently used, should be avoided, especially if the 
gases contain much coarse grit. Such tubes are 
only suitable for grit-content measurements. For 
grit measurements carried out under the author’s 
supervision during recent years, tubes with a suction 


| mouth of from 4 in. to 8 in. diameter have generally 


been employed, and only on rare occasions were 
smaller suction mouths of 3 in. diameter used. 

The coarser and more irregular in consistency the 
grit to be measured is, the larger the suction mouth 
should be in order to obtain a reliable estimate of 
the local dust current. A large suction mouth, 
through which a great quantity of gas is drawn, 
would cause choking of the filter, even if the latter 
were large. To reduce this trouble a cyclone (Fig. 5) 
could be placed between the suction mouth and the 
filter. This cyclone separates about 90 per cent. 
of the grit drawn up and this considerably delays 
the fouling of the filter. Apparatus similar to that 
shown in Fig. 5 is used in Germany. The cyclone, 
however, does not cure the trouble completely. 
It is necessary, therefore, to regulate the suction 
speed even when the gas speeds in the chimney 
remain constant. Frequent adjustments are neces- 
sary for correcting internal variations in the 
apparatus itself. In the author’s opinion, this 
constitutes a fundamental objection to the appa- 
ratus. All adjustments themselves involve errors 
and should therefore be reduced to a minimum. 
The apparatus should only require adjustment for 
externa] changes and this condition can be fulfilled 
if only a small quantity of the gases which pass the 
cyclone are drawn through the filter, as in Fig. 6. 
Thus the filter can be limited in size even if very 
large suction tubes are used in the chimney. 

The resistance of the filter has no appreciable 
influence on the resistance in the circuit of the gas 
current through the cyclone, so there is no need to 
re-adjust the fan V, when the filter becomes choked. 
Once the suction speed has been correctly regulated, 
further adjustments are only necessary when the 
gas speed in the chimney varies. With a constant 
rate of combustion, the apparatus can continue 
working without attention. 

The percentage efficiency 7 of a small cyclone is 
high. Grit failing to pass a No. 300 sieve is almost 
entirely eliminated (ng = 98 per cent. to 100 per 
cent.), but grit with a grain measurement under 
50 microns passing through the sieve is only partly 
separated (nm, = 80 per cent. to 90 per cent.). For 
the grit met with in practice, the higher percentage 
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nm applies to boilers with grates, and the lower per- 
centage », to pulverised-fuel fired boilers. If, | 
during an hour, grit (A) failing to pass a No. 300! 
sieve and grit (B) passing the sieve are found in the 
cyclone, then the quantity of grit g which was present 
in the gases would be :— 
A 

ied “he 
in which 7, = 0-99 and », must be determined by 
measuring the quantity of grit in the gases leaving 
the cyclone. 

A microscopical examination of the grit particles 
leaving the cylcone proved that these particles were 
very fine, as shown in Fig. 7. A grit-content 
measurement suffices here ; it is unnecessary to pay 
special attention to the suction speed or to the shape 
of the suction tube. When employing the method 
shown in Fig. 6, it was found that y» did not vary 
much when using the same boiler installation and the 
same fuel. This proved that it was unnecessary to 
ascertain 7, frequently and that only a few tests 
would be sufficient. This fact simplifies the pro- 
cedure. 

By means of equation (1) we can deduce the dust 
current direct from the grit drawn up in the cyclone, 
and thereby avoid measuring the grit content in 
the exhaust from the cyclone. The measurement 
of the quantity of coarse grit is more accurately 
obtained in this way than by using the filter method, 
shown in Figs. 4 and 5, with small suction tubes. 
The quantity of fine grit is, however, measured 
more accurately by the filter method. If we wish 
to measure the fine grit with high accuracy, the 
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grit content in the exhaust of the cyleone must be 
measured. This shows that the cyclone method of 
measurement, without ascertaining the grit content, 
is only suitable if the object is to gauge the extent 
of the trouble caused in the neighbourhood, very 
fine grit being of no great consequence in that case. 
If, however, we wish to know, as is often now the 
case, the fuel content of the grit, 7, must be esti- 
mated accurately, since fine and coarse grit are then 
of equal importance. 

It should be noted that the simplicity of the 
measurement improves the accuracy, as the chances 
of error through adjustments of speed are lessened. 
During recent years, the author has used the 
method described above in more than 60 cases, 
and has always obtained good results in a simple 
way. The drawback, however, is that this method 
necessitates the suction speed being adjusted 
so that it is equal to the gas speed in the 
chimney. To do this, skilled labour and fine 
instruments (micromanometers) have to be em- 
ployed on the dirty and dusty roof of a boiler house. 
There is also, of course, the possibility that the 
suction speed may be wrongly adjusted. Apparatus 


|that is capable of adjusting the suction speed 


automatically would, therefore, be in considerable 
demand. Such apparatus would need to be strongly 
constructed, owing to the conditions in which it 
would have to be employed, and it should have 
as few moving parts as possible. The apparatus 
shown in Fig. 6 offers opportunity of improve- 





tube in which a small cyclone is placed. The gases 
pass through this tube and also partly through 
the cyclone where the grit is partly deposited. 
If the gases with a specific weight y have a speed w, 
on entering the tube, and a speed w, on leaving the 
wily wily. 

29 2 
The loss of pressure A p may be used to overcome 
the extra resistance which the gases meet with 
when passing through the apparatus. If Ap is 
just equal to the extra resistance of the apparatus, 
then the gas current and the grit current in front 
of the apparatus are not affected by the position 
of the apparatus. It is, in fact, possible to regulate 
the resistance of the apparatus in such a way that, 
by tests in a wind tunnel, the speed w, does not 
vary by more than 1 to 2 per cent. when compared 
with the original gas speed. With the use of a 
new apparatus, it transpired that w, was from 1 per 
cent. to 2 per cent. too high, thereby causing the 
tube to draw up too much gas, whilst the same 
apparatus after being used in the chimney, drew up 
1 per cent. to 2 per cent. too little. This was due 
to a thin layer of grit having settled on the apparatus 
during the measurements, thereby increasing the 
resistance. The same tests were repeated with 
various gas speeds and the extent to which the speeds 
were affected proved to be negligible. It can, there- 
|fore, be said that this apparatus automatically 
produces a correct suction speed. This applies 
lalso to the low gas speeds in the chimney, which 
— be less accurate if the older methods were 
used, 

The dust current has to be ascertained from the 
quantity of the grit deposited in the cyclone during 
the time ¢. This is only possible if the properties 
of the apparatus are fully known, so that the appa- 
ratus has to be tested and gauged throughout. 
To do this, the apparatus can be installed in a 
pipe through which gas or air is being drawn 
at specially-regulated speeds. Having decided on 
a particular speed, grit of a known grain size can 
be introduced into the pipe and the percentage 
of this grit which is separated in the cyclone can 
be determined. he factor m, by which the quan- 
tity of grit found in the cyclone must be multiplied in 
order to determine the quantity that has passed the 
conical tube, depends on the rate of fall (size of the 
grains) of the grit and on the gas speed. In Fig. 9, 
the relation between the grain size and the coefficient 
is shown for a gas speed of 33 ft. per second. As 
shown, the coefficient for coarse grit is fairly con- 
stant, whilst with fine grit m increases rapidly with 
decreasing grain sizes. 

If, by means of a No. 300 sieve, the grit collected 
in the cyclone is separated into two parts, viz., 
A grit failing to pass, and B grit passing the 
sieve, then the total quantity of grit will be 
q >= mgA + mB. The coefficient m, for coarse 
grit with grate-type and pulverised-fuel boilers 
is constant with a fixed gas speed, Lut the coefficient 
m, for finer grit is usually higher with pulverised-fuel 
boilers than with grate-type boilers. The coeffi- 
cients m, and mp with various gas speeds are 


tube, the loss in kinetic energy is A p 
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given in Fig. 10, for a pulverised-fuel boiler. This 
shows that the influence of the gas speed on m, 
and m, is fairly small. With increasing speeds, 
the efficiency of the cyclone also increases, so that 
m, decreases slightly. With grate-type boilers, the | 
curve of m, coincides with the curve of m, for a} 
pulverised-fuel boiler, but the curve of m, lies 
lower than is the case with a pulverised-fuel boiler. 
The dust current at any point in the chimney 
can be ascertained in a simple manner by referring | 
to Fig. 10. 

As only the value of m,, derived from the curve, | 
can differ from the real value, the dust 





current | 
obtained in this way can only show an error of any | 
importance in the estimation of the fine grit. If we 
wish to eliminate this error, we can proceed as 
follows :—During the measurement, gases are 
drawn from the chimney by an ordinary vacuum 
cleaner placed near the spot selected for measure- 
ment. The grit collected is sieved and the value 
of m, for the fine grit is ascertained by the scatter | 
test above referred to. As the fine grit can be 
regarded as “ gas-bound grit,” the shape of the 
mouthpiece of the vacuum cleaner and its suction 
speed need no special consideration. It is thus 
possible to determine the dust current without 
having to take measurements on the roof of the 
boiler house. The measurements which this method 
requires can be carried out in a_ laboratory, 
so that the risk of error is reduced to a minimum. 
We will assume that : 


f the surface of the suction mouth Z (Fig. 8). | 
F the surface of the ring area in which the suction | 
mouth Z is placed. | 
P ] 

x . 
f 
] 
J = the gas current through the conical tube. | 
i the gas current through the cyclone. | 

J 

y . | 
‘ | 


%q and are the percentages of efficiency of the | 
cyclone for coarse and fine grit, respectively. 

The resistance to the gas current is greater inside 
the cyclone than outside, so the gas current i) 
through the cyclone will be less than would be | 
expected from the surface relationship x; y > z. | 


therefore, really too low. The lowest point that the 
This 
point can only be reached if x = y and the cyclone 
efficiency y = 100 per cent. Fig. 9 shows that for 
very coarse grit with a diameter d > 150 microns | 
the multiplication factor m is only a little above the | 
theoretical minimum z, although the suction speed | 
is too low in the suction mouth z. To make this | 
clear, it is necessary that (1) the cyclone efficiency | 
for this grit should 100 per cent.; and | 
(2) the coarse grit should follow its own course | 
independently of the gas movements near the suction 
mouth. 

For very fine grit, which follows the movements 
of the gases, the value of m will not become less than 
the value m = y, even if the cyclone efficiency for 
this grit (gas-bound grit) were 100 per cent. The | 
change from “ free grit” to “ gas-bound grit,” as 
shown in Fig. 9, is gradual. The same figure also 
shows that with a grain measurement of 40 to 60 
microns (No. 300 sieve) the grit changes rapidly in 
character. Furthermore, it must be realised that 
these remarks only apply to the measuring appara- 
tus, the test curve of which has been fixed. 

In the methods of cyclone measurement described 
above, the results of the sieving influence the final | 
results, so that the sieving must be carried out as 
carefully as possible. With coarser sieves, dry hand 
sieving issufficient,or a sieving machine can be used, 
For fine hygroscopical grit, in which the grains 
adhere to each other, the following method of 
sieving is considered by the author to be the best: 
The grit is first sieved with water (wet method), the 
lumps of grit being broken up and the fine grit 
being washed out. After this wet process, the sieve 
with the grit in it is dried and the grit is sieved again. 

The above shows that the apparatus is intended 
for measuring the “‘ dust current,”’ viz., mixtures of | 
coarse and fine grains. For measuring very fine 


coefficient m can ever reach is m x 


be ” 





“— i - - : / the specification (No. 481-1933) can be obtained from 
grit the filter method, of Fig. 4, is pre fe rable. _ | the Publications Department of the Institution, 28, 
All the measuring apparatus, so far described, is | Victoria-street, London, S.W.1, price 2s. 2d. post free. 


| points in the cross-section of the chimney. 
|method can only give good results with constant | 


devised by fixing a grit meter at the end of 


is readily arrived at. 
continual use, the boiler-house staff can make daily 


intended for measuring the local dust current. The 
object of the measurements, however, is to estimate 
the total quantity of grit leaving the chimney. 
With apparatus placed outside the chimney and 
similar to that shown in Figs. 4, 5 and 6, we can 
only fix ¢ if one of the following working methods 
is adopted : 

(1) With a different apparatus S is measured 
simultaneously at several points in the cross-section 
of the chimney. In theory, this is a good method, 
but it is not very practical as it involves the employ- 
ment of too much labour. 

(2) With one apparatus, having a movable suction 
mouth, S is successively measured at several different 


This 


current conditions. It also requires too much 
attention, as the speed has to be regulated separ- 
ately at several different points. 

(3) With one apparatus, S is measured continu- 
ously at one particular point in the cross-section 
where the dust current does not differ much from 
the average. This is the most practical method, 
but it may lead to incorrect results with chimneys 


| where the distribution of the dust current is irregu- 


lar. 

It evident from the above that the three 
methods outlined are not entirely satisfactory. 
Satisfaction can only be attained with apparatus 
that automatically and instantly records the exact 
suction speed and can be easily moved from one point 
to another. The apparatus shown in Fig. 8 fulfils 
these requirements. Several sets of this apparatus 
can be fixed to a bar placed in the chimney and 
rotating round its axis, asin Fig. 11. When the 


is 


bar is rotating, the grit meters describe concentric | 
circles, covering thereby practically the whole cross- | 
Each grit meter fixes the | 


section of the chimney. 
average dust current in its own particular circle. 
The bar can be rotated by means of a pair of vanes 
fixed to it and driven by the moving gases. 

In addition to this last-mentioned complete 
solution of the integration problem, any of the three 
methods previously described can also be applied. 


The application of these methods is then much 


pe “+! simpler than with the apparatus shown in Figs. 
he suction speed in the mouth of the cyclone is, | 4 : PP ° 


van be 
a bar. 
By moving the apparatus evenly over the cross- 


5 and 6. A very simple instrument « 


| section of the chimney, the average dust current 
can be obtained. 
chimney where the dust current is approximately 
the same as the average dust current can be found. 


By this method the point in the 


As this point does not vary much with different 
ratings, the quantity of grit leaving the chimney 
By keeping the apparatus in 


measurements. The advantages resulting from the 
application of simple grit measurements are briefly 
as follows: (1) The trouble caused by a certain kind 
of boiler can easily be estimated for different ratings. 
(2) The grit losses can be controlled daily. (3) The 
efficiency of different systems of grit catchers can 
readily be compared. The cost and trouble incurred 
are not heavy, and the results obtained should lead 
to the employment of only properly constructed 
catchers. 
(T'o be continued.) 


Britisn STANDARD INDUSTRIAL SIEVES AND SCREENS. 

The British Standards Institution has issued a specifica- 
tion for square-mesh, woven-wire and round-hole, per- 
forated-plate sieving materials for industrial purposes. 
This specification provides for the more commonly used 
forms of woven wire and perforated plate and has a 
wide industrial application, covering as it does the fine 
woven-wire sieving material employed in biscuit making, 
gold mining, brewing, &c., up to the very heavy forms 
of perforated plate used in the coal-mining and quarrying 
industries. It has found impracticable, at the 
present stage, to lay down tolerances for the standard 
sizes of apertures either for woven wire or perforated 
plate. The co-operation of both manufacturers and 
users is invited in this matter, so that the revision of the 
specification in this direction may be possible after one 
or two years’ experience has been gained. Any infor- 
mation concerning rapid methods of measuring the 
aperture size of woven-wire cloth, and as to results 
dtaiand upon material supplied under this specification, 
should be sent to the offices of the Institution. Copies of 


been 








RESEARCH WORK AND EXPERI- 
MENTAL INVESTIGATIONS. 
By W. Netson Etcoop, M.C., B.Sc. 


Tue delimitation of the boundary between 
research work and experimental investigatory work 
appears to be necessary, as there is, unfortunately, 
a growing tendency to label all investigatory work 
as research work, with a resulting confusion that, 
at times, leads to a false appreciation of the work 
undertaken. The work of the experimental investi- 
| gator is apt to be bracketed with that of the research 
worker under the heading of research work, and there 
is in consequence a tendency to treat with doubt a 
claim made by an investigator to have completed 
a piece of research work. It must be understood 
|that no attempt is here made to belittle the work 
| of the experimental investigator. Both the research 
| worker and the experimental investigator undertake 
| work of importance that enables knowledge to be 
|extended. Both workers are necessary in economic 
| and social life and both are worthy of praise. The 
work of the research worker is of a nature different 
from that of the experimental investigator and it 
seems necessary that the activities of both workers 
|should be classified or, in other words, should be 
clearly separated by a recognisable boundary. This 
| boundary is not determined in any way by the value 
to society of the work undertaken. It may happen 
that the results of an experimental investigation are 
of great importance to the progress of knowledge and 
| the results of a contemporary piece of research work 
|are of negligible importance. On the other hand, 
the reverse may happen to be true. The delimitation 
|of the two classes of work is important not only 
|from an academic point of view, but for exact 
| definition of the nature of the investigatory work 
undertaken. 








Division of Investigatory Work.—Investigatory 
| work consists of two processes, viz., the process of 


These 


| observation and the process of inference. 
two processes are distinct, but the second is inter- 
| dependent on the first. There is at times a tendency 
|'to confuse them by passing from one to the other 
without conscious knowledge of so doing. We are 
all apt, for example, when noting events in obser- 


| vation, to jump to forecasts, or to generalise on the 


|appreciate that a distinct 


results, without realising that we have passed from 
the process of observation. It necessary to 
boundary does exist 
between the two processes and that this boundary 
should be passed consciously. An investigation 
cannot be completed unless both processes are under- 
taken. Observation without inference is of no, or 
of little, account in advancing knowledge, and infer- 
ence which is not based on the results of observation 
can only be accepted tentatively, if at all. It is 


is 


|only by observation of phenomena, or of sequences 


of events, that reliable conclusions can be made: 
without observation, conclusions cannot be regarded 
as reliable. The reason for separating observation 
from inference must be obvious and more so in actual 
practice, when one is called upon to accept conclu- 
sions obtained in investigatory work. Such conclu- 
sions must be obtained from inference based on the 
results of observation, and in criticising or analysing 
these conclusions one must be able to segregate 
the respective results of the two processes. An 


| inability to make this segregation leads one to 


doubt the accuracy of the conclusions or to regard 
them with caution. 

Process of Observation.—The process of observa- 
tion involves scientific, or to use a more suitable 
term, technical methods of measuring phenomena 
or sequences of events, or of so controlling pheno- 
mena and sequences of events that they can be 
conveniently measured. In engineering work it is 
seldom that bare observation is undertaken, such 
as is necessary, for example, in astronomy when the 
phenomena and sequences of events are beyond 
control. The technical methods employed vary 
with each kind of work and always call for a high 
degree of skill. In the majority of cases a specialised 
knowledge of the branch of science involved in the 
investigation is required. An investigator, being a 
specialist, is seldom so equipped that he can under- 
take investigatory work involving a subject in which 
he has not specialised. The investigator must be 
skilled in the designing, manufacturing or impro- 
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vising, and setting up of the plant, apparatus and 
instruments required ; in measuring the phenomena 
or sequences of events ; and in the use of his powers 
of observation, which must be specially and ade- 
quately trained. The technical methods must be 
so organised that observation and measurement are 
accurately undertaken and completed with a 
minimum expenditure of time and effort. In the 
controlling of phenomena and sequences of events 
he calls into play a genius born of training and 
technical knowledge. It is by experiment that the 
investigator, in the majority of cases, completes his 
process of observation. The organisation of experi- 
mental work in such a manner that the necessary 
technical methods suffice for the completion of 
the process of observation is undoubtedly the work 
of a specialist. It can, therefore, be claimed that 
an investigator who completes accurately and 
efficiently a process of observation in a piece of 
investigatory work is primarily a specialist in a 
certain subject, and in addition he must possess a 
genius which is not only “an infinite capacity for 
taking pains,” but is an inborn ability to infer 
correct conclusions from the results of controlled 
experiments. 

Process of Inference.—From the process of obser- 
vation with its technical methods, the investigator 
passes the separating boundary to the process of 
inference which is completed by logical methods. 
By these logical methods conclusions are reached 
from the results obtained in the process of observa- 
tion. The process of inference undertaken by 
logical methods does not require specialisation on 
the part of the investigator along lines parallel to 
those required for the process of observation. This 
second process is similar for investigatory work of 
all kinds, and it is comprehensible to all possessed 
of technical knowledge. The routine involved in the 
logical methods is comprehended by all, whether 
layman or technical expert. The actual process of 
inference, however, demands a highly trained 
intellect and also correct thinking. Loose thinking 
or an incorrect logical method of procedure of 
arriving at a result cannot be tolerated. All of us 
at one time or the other have witnessed the pitiable 
manner in which useful experimental or obser- 
vational work has been ruined by an inference 
obtained by illogical methods. Enough stress cannot 
be laid on the importance of the investigator 
inferring conclusions by correct logical methods of 
argument, and consequently sufficient emphasis 
must be placed on the importance of his being 
able to think correctly and of his being possessed 
of an intellect that will enable him to reach conclu- 
sions from the results of his preceding process of | 
observations. The processes of observation and of 
inference are not simple. At times they may be | 
highly complex. The investigator cannot afford to | 
overlook any factors which may govern the results, | 
and he must interpret the function of these factors. 
He cannot ignore or misinterpret any phenomena | 
or event in his observation process until he is fully | 
satisfied that no governing factors are involved, 
and he cannot argue in the process of inference 
along any lines but the true ones. 





make a higher mental effort to reach his conclusions 
than the other. Both workers in their work infer 
conclusions after processes of observation, but it is 
in the conclusions reached during the logical methods 
following observation that their work must differ. 
It is in the process of inference that we must seek 
the required boundary. 

Induction and Deduction.—The process of inference 
is readily divided into two main methods of logical 
argument, viz., induction and deduction. By 
induction the investigator determines order from 
the phenomena or sequences of events observed, 
and thereafter he establishes the necessary covering 
laws. By deduction the investigator applies to 
the results of his process of observation hypotheses 
or laws previously determined by inductive methods 
following experimental work undertaken by himself 
or by some other investigator. Again, by deduction 
the investigator may determine regularities of 
results in his work and other work previously 
completed. Consider an example. If, after a series 
of fatigue experiments with carbon steels, it is 
inferred that in all cases of carbon steels the magni- 
tudes of the stresses to produce fracture varies in a 
certain way with the number of applications of 
stress, then there is argument by induction. A law 
has been established. If, after making this induc- 
tion, a similar series of experiments is undertaken 
with an alloy steel and it is found and asserted that 
the same law as for carbon steels is applicable to 
this steel, then a deduction has been made. In 
both cases the technique of the experimental work 
is the same, but the logical methods used to reach 
the two inferences vary. 

It appears obvious from the above explanations 
that induction must, in general, play a superior role, 
although deductions may give results of great 
importance. Laymen are apt to regard deduction 
as an easy logical process calling for a comparatively 
low standard of mental ability for completion. 
This need not actually be the case, despite the 
argument usually advanced that for every result 
obtained by induction there are many hundreds 
obtained by deduction. Results obtained by both 
induction and deduction are required in practice. 
The former are usually required for advancing 
technical knowledge and the latter for advancing 
knowledge of actual behaviour in practice. It is 
not possible here to generalise regarding the probable 
use of results of investigatory works, whether 
research or experimental. The main point to 
emphasise is that there is a definite difference 
between results obtained by inductive methods and 
those obtained by deduction. There is a distinct, 
firmly established boundary between induction and 
deduction. The kinds of results obtained in inves- 
tigatory work must give a clue to the classification 
of the work undertaken. Work which gives results 
obtained by a process of induction based on results 
obtained from a process of observation is undoubtedly 
research work, while work which gives results 
obtained by deduction based on results of observa- 
tion is experimental investigatory work. 

Differentiating research work from experimental 
investigatory work by the manner in which the 


The Research Worker and the Experimental Inves-| process of inference is completed appears to be 


tigator—It may appear that a digression from the | legitimate. 
‘an investigator, whether a research worker or an 
|experimental investigator, applies his skill and 


subject under review has been made or that too 
much emphasis has been laid on certain points. 
The writer feels that it is necessary to stress certain 
salient features in the general consideration of 
investigatory work before he can proceed to discover 
a boundary between research work and experimental | 
investigatory work. It is hoped that in obtaining | 
an appreciation of the technical and mental require- | 
ments of the investigator an appreciation of the | 
nature of the work undertaken by each is obtained. | 
Both the research worker and the experimental 

investigator must be possessed of certain standards | 
of skill, technical knowledge, and powers of logical 

reasoning. These standards, however, vary with | 
each worker. Both workers, perhaps, must have | 
equally high standards of skill, technical knowledge | 
and observation abilities, but in the process of 
inference by logical methods the required standard | 
of mental ability to argue varies. This does not | 
necessarily mean that one class of worker is better | 
endowed with mental abilities than the other ; 

rather does it imply that one worker may have to 


In the primary process of observation 


training to the experimental work to collect the 
information necessary to enable him to reach a 
desired result by a process of inference. In the 
process of inference the investigator either estab- 
lishes a law or laws to explain the order he has 
determined from his observations of phenomena or 
sequences of events, or he applies certain determined 
laws or hypotheses to his results to obtain an 
explanation of some kind. 

Research work is often regarded as a theoretical 
investigation and experimental investigatory work 
as a practical investigation. These views may not 
be strictly true, but they indicate the place the 
respective inferred results take in practice. There 
is no reason why a research worker should be 
regarded as a non-practical man and an experimental 
investigator as a practical man, but in general the 
results obtained by the former are required for the 
establishment of theories and those of the latter for 
giving information required in practice. 








SEWAGE TREATMENT AND 
DISPOSAL.* 
By J. D. Watson, M.Inst.C.E. 


Dr. Lyon Prayrarir, a former President of this 
Association, once said ‘‘ that man has no control over 
the laws of nature,” but he added, “if he lives in 
obedience to these laws he will find that they are 
arranged with supreme beneficence for his well-being. 
An intelligent submission to them produces health and 
longevity, whilst the slightest infraction is mercilessly 
punished with disease and shortage of days.” 

Modern industrial conditions make it difficult, if not 
impossible, for man to give implicit obedience to the 
laws of nature, at the same time they have induced 
him to study how to grapple with hygienic problems 
which were, until recently, regarded as insoluble. 
Contemplate the skill and energy of the engineer in 
India and other countries—works of irrigation which 
have rendered famine and plague so uncommon that 
we rarely hear of them. 

The Roman engineers brought great supplies of water 
to their cities, but they did not have to provide for 
populations comparable with those in the capitals of 
Europe to-day, nor were they called upon to distribute 
water to all and sundry, “ upstairs, downstairs and 
in my lady’s chamber.” Not only is the modern 
engineer called upon by Local Authorities to supply 
potable water without stint to the humblest of dwell- 
ings, but he accepts, as a matter of course, instructions 
to use that water as a vehicle for getting rid of domestic 
and industrial wastes which would otherwise stagnate 
and putrify near their source. 

To appreciate what the introduction of a good 
water supply to a great town may mean, compare the 
state of our largest Midland city as it was 60 years ago 
with its condition to-day. In 1870, two Government 
officials were commissioned by the Privy Council to 
write a report on the sanitary condition of Birmingham. 
They stated inter alia * It is common to find huge and 
foetid middens uncovered, undrained, unemptied, some 
of them so deep and big as the foundations of an 
ordinary cottage. Few of them are covered. The 
Inspector of Nuisances thinks they are better left 
open. Many are under workshops where work is done 
amid stench all the year round and among swarms of 
flies in the summer.” In 1870, the death-rate of 
Birmingham was 23 per 1,000. To-day it is only 10 
per 1,000. This report was the precursor of great 
public works of water supply and sewage purification 
works which have obtained a world-wide recognition 
for efficiency. 

If an epidemic due to polluted water were to recur 
at Hanover where cholera broke out, or at Lincoln 
and Maidstone, where typhoid fever broke out about 
a generation ago, the words of Lyon Playfair would 
not be forgotten, nor would the responsibility for the 
recurrence of those diseases be readily forgiven the 
interested Local Authorities, in view of the fact that 
sanitary engineers have shown them how such epi- 
demics can be averted. 

Some bio-chemists go so far as to say that it is 
possible to purify sewage to any degree of purity, even 
to the extent of rendering it drinkable. To convert 
sewage into an innocuous liquid as this implies may be 
physically possible, but it is unwise to do it unless for 
some extraordinary reason, public sentiment being 
irrevocably opposed to extreme courses of this kind, 
however clever they may be. 

The Statute imposes high standards where streams 
are unpolluted or where fish have chosen to make their 
abode, but to make one standard of purity applicable 
to a whole country would be indefensible. Think of 
Edinburgh or Liverpool having to purify sewage to 
the same degree as Birmingham, which is placed on a 
river of less volume than the sewage effluent which 
debouches into it 100 miles above the sea. 

We shall hear several papers describing essential 
features of the purification process. They all indicate 
continuity of progress, they envisage further develop- 
ments which are in accord with the laws of nature, and 
give evidence of a continuance of that harmony between 
the administrator and the sanitarian which go to build 
up a healthy community. Permanent success is 
dependent upon public opinion as much as upon 
scientific knowledge. 

Too much credit cannot be given to Local Authorities 
for what they have done in this respect. They have 
not hesitated unduly to make experiments, or to spend 
money on doubtful projects in order to obviate nuisance, 
or to improve the condition of streams into which 
effluents are discharged. Birmingham and Sheffield 
afford notable examples of this. 

In 1897, the Birmingham Tame and Rea District 
Drainage Board obtained compulsory power to acquire 
1,000 acres of arable land to extend their irrigation 
farm, and within a few years of acquiring it they 
substituted bacteria beds for land. Sheffield Corporation 





* Paper read before Section ¢ G of the British Associ- 
ation, at Leicester, on Monday, September 11, 1933. 
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obtained sanction from the Local Government Board 
to borrow money to construct primary contact beds, 
and, before proceeding to build the secondary beds, 
they resolved to abandon contact beds altogether, and 
substitute bio-aeration. Those Local Authorities were 


prepared to face criticism rather than perpetuate a | 


process which had come to be regarded as inferior. 
They did not hesitate to reveal their change of policy 
and to caution their neighbours against making similar 
mistakes. Nor have failures and losses been confined 
to Local Authorities. Manufacturers of machinery 
associated with sewage purification plant have also 
pioneered and lost financially, as the result of their 
zeal for progress. 

Bio-aeration has proved to be an easy way of con- 
trolling the smell and fly nuisances without impairing 


efficiency and without interfering with oxidation. This | 


process is generally less costly to instal than the 
bacteria bed process, but maintenance are 
higher. There is one thing, however, which should not 
be overlooked; bio-aeration plants require more 
scientific management than necessary in the 
of the bacteria bed, or of land irrigation. 

The attention of the Royal Commission on Sewage 


costs 


18 


Disposal was directed, in 1905, to what is now termed | 


sludge digestion,” a natural and odourless method of 
treating sludge. With the exception of Birmingham 
where the work was done on a great scale, this method 


of treatment was not adopted in this country until | 


recently. It is recognised by scientists to be reliable, 
but in certain circumstances it may not be economical 
Still, it would be doubtful economy if preventable 
stench were allowed to persist or to interfere with the 
health and comfort of the people. Attention will be 
called to possible pecuniary advantages of this process 
by showing that it yields a valuable gas, capable of 
generating power, and that the dry residuum may be 
used as an organic base for a fertiliser since it is devoid 
of fat and possesses from 2) per cent. to 4 per cent. of | 
nitrogen. The potential value of methane gas pro- | 
duced by sewage sludge was brought to the notice of 
the Association in 1921, when we met in Edinburgh.* 
Attention was then directed to a 25-h.p. engine which 
had just been started at Birmingham. Since that time, | 
gas engines have been installed equal to about 1,000 h.p. 
Before I finish my introduction to the papers which | 
follow, allow me to say that while public opinion is | 
laying greater stress upon the need for conservation of | 
our comparatively few pure streams, it is also beginning | 
to realise that too many small sewage works are being | 
dotted over the country. The time has come when the | 
1dministrator should see that fewer, better and more | 
scientifically designed and managed works 
should be substituted whenever possible 
In their fortieth annual report, the West Riding of 
Yorkshire Rivers Board say that they have dis 
couraged the multiplication of small works 
wherever it is possible to concentrate the treatment 
of several districts or villages in one efficient unit. This 
principle is sound, and apart from financial considera- 


sewage 





sewage 


tions, which are not always favourable, it should 
receive sympathetic consideration. 
The first example of co-ordination amongst Local 


Authorities eventuated by Provisional Order in 1849, 
when Croydon and fourteen other towns, of their own 
free will, united to create a scheme of sewerage and 
water supply. This example was followed by others, 
but it has not been popular with authorities unless it 
was shown that they would not suffer financially. 

The Local Government Act of 1929 has encouraged | 
Local Authorities to take a far-seeing view and to invite 
County Councils to help them to overcome difficulties, 
which, without that help, would be next to impossible 
ofachievement. At the instigation of the great majority 
of the Local Authorities in West Middlesex, the County 
Council promoted a Bill to construct intercepting sewers 
to convey to one site for purification, sewage and surface 
water equal in volume to 240 gallons per head per day 
of a potential population of 2,000,000 people. 

In addition to arresting pollution of the rivers Brent, 
Crane and Colne, conserving the amenities of an area 
which is being urbanised at an abnormal rate, and 
preserving what is recognised to be a healthy area, the 
immediate effect of this great scheme will be to abolish 
27 public sewage works as well as several private works, 
setting free not only land occupied by those works, but 
adjacent land which is being sterilised by their 
proximity. This Bill became an Act in 1931, and the 
authorised works are being constructed and ought to | 
be completed before the end of 1935. 

Just as the business instinct of our people seems to 
induce great industrial organisations to seek progress 
and success by amalgamation, so Local Authorities 
concerned with electric light and power, gas and water | 
supplies, road and rail transport—and now sewerage | 
and sewage dispogal—seem to incline towards co- 
ordination with the, view of promoting efficiency and 
saving overhead costs. 
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BIO-AERATION OR ACTIVATED 
SLUDGE.* 
By Joux Hawortns, M.B.E., F.L.C. 

DurineG the last half-century or more, the disposal 
of sewage has been one of the most difficult questions 
confronting local and other authorities concerned with 
the purity of rivers and streams and foreshores. The 
question has not only a most important bearing on the 
health of the population, but also seriously concerns 
the utilisation of water resources for manufacturing 
and industrial purposes, and the effects of pollution on 
aquatic and fish life. The problem was in earlier times 
regarded chiefly as one of the disposal of the polluted 
or used water supplies, without nuisance or danger to 
health. Latterly it has evident that the 
problem is a much wider one. It is realised that the 
water resources of the country are not unlimited and 
the question is now not merely that of disposal of 
fouled water, but one of the effective purification of 
such waters. It essential that water 
supplies shall not be used for domestic purposes only 
and then be discarded, but that all the uses and values 
of any given supply shall be utilised to the fullest 
extent. A water supply has many values, both domestic 
and industrial, which may be obtained in succession 
if suitable means are employed. Until all such uses 
are taken advantage of, waste will occur. 

Although progress may at first sight appear to be 
slow and many complaints still occur regarding the 
state of our rivers and streams, the advances made in 
the technique of sewage and water purification during 
the last 20 years or so have been almost phenomenal. 
To appreciate fully the more modern methods adopted 
for the purification of sewage, it is necessary to trace 
the steps by which such methods have been approached 
and developed. 

About the middle of the Nineteenth Century, sanitary 
conditions in towns and the condition of the rivers 
attention to the provision of sewerage 
systems. This in turn led to the increased pollution of 
rivers and streams, and methods of purification of the 
sewage before discharge became essential. 

It interesting to note that attention was first 
turned to methods of disposal which in principle, and 
in the light of present-day experience, may be regarded 
as the correct ones, namely, land treatment or dilution 
either in large streams or by sea outfalls, or in other 
words, disposal by natural methods and _ processes. 
Difficulties arose, however, in adopting these methods, 
not through any error in principle, but merely through 
faulty methods of application. There can be no doubt 
that if adequate areas of suitable land could be 
obtained and properly operated, land treatment of 
sewage would still be an economic and effective method 
to adopt. Unfortunately, and especially in the case 


become 


becoming 


1s 


is 


| of large urban districts, the necessary land of suitable 


quality is not available, while the inadequacy of most 
rivers or lakes to receive the large quantities of sewage 
concentrated at certain points render simple dilution 
methods also impossible. 

Attention was then turned to methods in which 
chemicals were added to the sewage with the object of 
precipitating and colloidal matters, and of 
sterilising or partially sterilising the liquid portion 
Chemicals, such as lime, salts of iron, 
Such 


solids 


alum, &c., were largely used for this purpose. 


methods certainly improved the conditions in the 


* Paper read before Section G of the British Association, 
at Leicester, on Monday, September 11, 1933. 
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immediate neighbourhood of disposal works, but 
usually secondary decompositions were set up in the 
streams later, and no general improvement occurred. 
No doubt in the case of some sewages containing 
certain types of trade wastes the use of chemicals in 
preliminary treatment is of great value and will 
continue, but their adoption does not materially contri- 
bute to the final oxidation and purification of putre- 
scible matters. 

In the decade 1890-1900, attention was once more 
concentrated on natural methods of purification. The 
contact bed was the first step in fresh developments 
on what may be termed intensified natural purification. 
The contact bed is possibly comparable to intensified 
land treatment. It differs from intermittent down- 
ward filtration on land, in that the sewage is run into 
a watertight tank filled with a mass of pieces of 
material such as slag, stone, clinker or coke. The 
sewage is kept in contact with such material for a 
necessary period of say one to two hours. The surfaces 
of the material develop films of colloidal matter con- 
taining oxidizing and nitrifying and other lower forms 
of organisms. This film forms the purifying or oxidising 
agent. By contact with this film putrescible organic 
matter is absorbed from the sewage and subsequently 
oxidised in the presence of air. 

The percolating filter is essentially the same in 
principle as the contact bed. The sewage in this case 
is allowed to drip in thin films over the bacterial surfaces 
at a slow rate and thus becomes subjected to the 
bacterial action. Various types of mechanical distri- 
butors have been evolved for the distribution of the 
liquid on the media. 

The contact bed was adopted on a large scale in 
numerous places, notably in Manchester and Sheffield. 
A serious objection to the process was the liability to 
choke the filters with accumulated organic debris. 
The percolating filter is superior from this point of 
view. It has, however, defects which, in the writer's 
view, will ultimately lead to its abandonment. In 
many cases, serious nuisances have arisen owing to 
trouble from flies of special types in the neighbourhood 
The essential construction of this type 
of filters provides congenial breeding and lodging 
The access of such flies to houses, and 
to food, can only be regarded with apprehension from 
the sanitary point of view. The writer has found 
that when such flies are allowed to settle on plates of 
nutrient media they frequently inoculate the plates 
with organisms of intestinal types. Such filters are 
also liable to nuisances from smell, especially if pre- 
liminary treatment of the sewage is not very perfect. 
In any case, such defects as those mentioned have 
made it desirable to remove such liability if possible, 
especially where sewage purification plants must be 
near to residential areas. Fortunately, progress has 
been made in this respect, and methods have now been 
evolved in which it appears unnecessary to utilise solid 
media such as slag, coke, &c., on which to cultivate 
the required bacterial films or zoogleal masses required 
to purify the sewage. 

The activated sludge, or bio-aeration process of 
purifying the liquid portion of sewage with its coiloidal 
suspensions, marks a great step forward. The process 
is undoubtedly merely a step in the evolution of 
natural methods of sewage purification. It has become 
a practical and economical process, largely through 
the most valuable work of investigators, both in 
America and in this country, among whom may be 
mentioned such names as Adeney, Fowler, Ardern, 
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Lockett, and others. The fundamental advance in the 
treatment of sewage by this method was the demonstra- 
tion by Ardern and Lockett, that if sewage was 
intimately mixed with well-oxidised bacterial humus 
in the presence of oxygen, the colloidal matters were 
deposited and, together with dissolved organic matter, 
were oxidised by bacterial action. 

The activated sludge method of sewage purification 
is, therefore, a purely natural process in which living 
organisms and their enzymes decompose and oxidise 
the putrescible organic matters of sewage. The 
bacterial forms produce flocculent, gelatinous zoogleal 
masses in the sewage, which readily separate from the 
liquid and deposit as a sludge or mud. When this 
bacterial sludge is kept intimately mixed with sewage 
in the presence of free oxygen, organic compounds in 
solution and colloidal suspensions are absorbed by or 
adsorbed on the zoogleal masses, and are decomposed 
and finally oxidised. The sludge is readily separated 
from the purifying liquid by simple settlement, and 
is then suitable for application to further doses of 
sewage for a repetition of the action. 

In this process, the same general biochemical 
principles apply as are utilised in the bacterial filters. 
In the case of the filter, the sewage passes over bacterial 
surfaces which adhere to the solid media, whereas in 
the case of activated sludge, the bacterial films in 
finely-divided masses are in suspension and circulation 
in the liquid. The process has many advantages when 
compared to the older methods of bacterial purification. 
The provision of large masses of filtering media is 
rendered unnecessary. There is, therefore, great 
economy in the area of land needed. The process can 
be operated without any liability to nuisance from fiies 
or objectionable odours. The purification effected is 
equal to or greater than that effected by any other 








process, and can be carried to any degree of efficiency 
required. The initial costs of installing plant operating 
this process are usually less than those required for 
other types of plant. The operating costs are possibly 
slightly higher by reason of the power costs involved, 
but as experience is being gained and apparatus 
improved, these costs are being reduced. 

The mode of application of this process on a practical 
scale, so as to obtain both economy and efficiency, has 
naturally been the subject of much experiment and 
discussion. The earlier experiments were all carried 
out by introducing compressed air into the mixtures 
of sewage and activated sludge by means of jets, 
porous plates or diffusers, and similar means. The 
essentials of the process are :—{l) The necessity of 
keeping the required volume of active bacterial sludge 
intimately mixed with the sewage to be purified for 
the necessary period of several hours. (2) The main- 
tenance of free oxygen in solution as uniformly as 
possible throughout the mixture. (3) The prevention 
of any accumulations of settled sludge at any point in 
the system. 

In many plants, these conditions are attained by 
admitting compressed air at the bottom of the tanks 
in a finely-divided state. The air employed thus 
produces the necessary mechanical agitation of the 
mixture, and also provides the necessary oxygen to 
maintain the biological life. In other types of plant, 
the agitation and mixing is obtained by means of 
mechanical arrangements, such as paddle wheels, 
centrifugal stirrers, surface brushes, &c. 

The writer was led to adopt mechanical arrangements 
in preference to the use of compressed air by reason of 
difficulties experienced in the choking of diffuser tiles, 
and also by the consideration that compressed air is 
not generally an efficient and economical mechanical 





device. It was naturally assumed that the air needed 
to maintain the biological life could be most effectively 
obtained from air bubbles. If air could be introduced 
in an atomised condition this would doubtless be true, 
but experience tends to show that the aeration takes 
place largely at the free atmospheric surface, rather 
than by absorption of oxygen from the comparatively 
large bubbles obtainable from even the best diffusers. 
The exhaustive and valuable work on aeration carried 
out by Adeney tends to confirm this view. 

There is, undoubtedly, much scope for further experi- 
ment on methods of aeration from the mechanical 
point of view, and the matter can at present only be 
considered to be in its initial stages. A typical large 
plant which is effectively treating the sewage of 510,000 
persons is in operation in Sheffield. The costs compare 
very favourably with that of any other process. This 
installation consists of 22 units of plant,each providing 
a length of approximately one mile of channel, 6 ft. 
wide and approximately 4 ft. deep, in which the liquid 
is circulated and agitated by means of paddle wheels of 
special design. 

During the last few weeks a new plant has been 
put into operation by the writer, having a new method 
of circulating the water round the channels and of 
obtaining the necessary aeration. The usual methods 
for preliminary treatment of the sewage are adopted, 
the sewage being passed through detritus tanks and 
screens, followed by Dortmund type settling tanks to 
remove the grosser solids, shown in Fig. 1. 

The settled sewage then passes to aeration tanks 
having novel features. These are shown in Fig. 2. 
Instead of paddle wheels which have the effect of 
lifting the water in successive stages to create circula- 
tion, the floor of the channels is graded to such fall 
that the lift desired to give the proper circulation is 
obtained in one stage by a suitable pump. A duplicate 
pump is provided as a stand-by. Each pump, which 
is of the axial-flow type, is rated to deliver 8,600 gallons 
per minute against a static head of 4 ft. 6 in. and is 
direct-coupled to a 22 brake horse-power vertical 
motor working at 90 per cent. full load. 

The advantages set forth for this arrangement over 
the paddle wheel method of propulsion are simplicity 
of machinery and consequent greater efficiency, 
constant load irrespective of rate of sewage flow 
through the plant, and the humus sludge is returned to 
the aeration tank from the final settling tanks without 
having to resort to pumping. Across the middle of 
the tank the thin walls are thickened to give support 
for fixed baffles, which are introduced for the purpose 
of disturbing the water surface and adjusting the 
static head to requirements. This plant may be 
compared to an artificial turbulent river, about a 
mile in length, carrying the amount of bacterial 
sludge required to purify 500,000 gallons of sewage per 
day. The necessary aeration is obtained at the 
turbulent points in the stream. 

After the aeration tank the liquid passes on to 
the final settling tanks, Fig. 3, which are of the 
vertical flow type, similar to the primary tanks, but of 
smaller capacity. The settled sludge is drawn into 
chambers from which it returns by gravitation to the 
aeration tank, except the surplus sludge which is 
evacuated, and the purified effluent flows to the river. 

Numerous variations of the bio-aeration process have 









































































been adopted. At Birmingham, an interesting modifi- 
cation of the process has been developed in which 
sewage liquor is partially treated with activated sludge 
before application to percolating filters, thereby per- 
mitting much larger volumes of liquor to be applied to 
the filters than would be possible otherwise. In this 
case it is necessary to revivify or recondition the sludge 
between each operation by prolonged aeration in small 
bulk. 

Where large areas of filters already exist, this 
modification has great economic value, but it is 
questionable whether such a course would be advant- 
ageous fora new plant. Further, it is open to discussion 
whether a process in which the living organisms in the 
active sludge are so reduced in vitality that prolonged 
aeration is necessary to recondition the sludge, is not 
somewhat unscientific. To overwork any living 
organism until its vital functions are lessened or 
weakened, and then to revive it with oxygen, is a 
departure from natural economy and efficiency. In 
all processes in which the operations of natural organ- 
isms are utilised, intensified action may be obtained 
by concentrating the numbers of individuals, but the 
actual output of each individual organism cannot be 
economically increased. 

Interesting developments which are allied to activated 
sludge methods are being adopted in several places. 
The dilution method of purification, now being carried 
out by Imhoff, on the River Ruhr, is an example. 
Large reservoirs, or lakes, are being impounded at 
successive points on the river in which purification of 
sewage matter is being effected by dilution in large 
volumes of water. Also at Bradford, an interesting 





experiment is in progress in which the effluents from 
bacterial filters, produced from a strong trade sewage, | 
are being impounded for a prolonged period in large | 
lakes, before discharge to the river. Already a remark 
able flora and fauna are being developed in these lakes 
with marked further purification of the effluents. 

It may be asserted that bio-aeration methods of 


treating sewage have so far progressed that methods | 
are now available for purifying sewage to any degree | 


required, without liability to nuisance and at an 
economical cost. At the same time, the problem 
presents almost limitless fields for research in engineer 
ing, chemistry and biology. 


INDUSTRIAL TRANSPORT TRUCKS. 


The use of hand-propelled transport trucks for 
moving material in factories and workshops has now 
become very widespread. The arrangement by which 
the towing handle is employed to lower the platform 
of the truck so that it may be placed in position below 
trays carrying the goods to be moved is well known. 
By this procedure the trays may be loaded as required 
and can be carried away by the truck operator without 
other assistance, as no lifting of the articles by hand 
or crane is necessary. Many industries offer special 
problems in connection with the material which has 
to be handled, and a series of interesting trucks, 
designed for different types of factory, is being manu- 
factured by Messrs. Steinbock A.-G., of Moosburg, 
Bavaria. Some of these are illustrated in the above 
figures. 

The first of these, Fig. 1, shows a truck for trans- 
porting cable drums. As will be seen, the framework 
of the truck is provided with two brackets, on which 
a bar placed through the centre hole of the drum 
rests. These brackets work on vertical racks, and 
can be set by hand to a height to suit the diameter 
of the drum to be handled. The truck is backed 
against the drum until.the brackets are in position 
under the bar, and when the handle is pulled down- 
wards into the travelling position the frame rises and 
lifts the drum, which may then be moved free from 
the ground. 

The truck illustrated in Fig. 2 is arranged so 
that it may travel either on rails or on the ground. 
The travelling wheels are made without flanges, so 
that they will not damage a shop floor, and in order 
to keep the truck in position when it is travelling 
on rails a set of discs is provided inside the wheels. 
The position of these is controlled by a cross-shaft, 
and when the truck is travelling on the floor they 
are lifted out of the way. When, however, the truck 
is on rails, the discs are lowered, as shown in the figure, 
and act as wheel flanges. The result is a simpler 
and lighter construction than would be called for if 
independent road and rail wheels were provided. 

The third special truck, illustrated in Fig. 3, is 
intended for the transport of rolls of paper. As will 
be seen, it consists of an open-backed frame in which 
two inclined lifting boards are arranged. The truck 
may be backed under the roll as it stands on the 

ground, and as the body is lifted it carries the roll 
with it. The arrangement has the advantage that 
there is no likelihood of damaging the outer surface of 
the roll. The truck can obviously be used for trans- 
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Fra. 1. 


‘*MODEL ENGINEER”’ 
EXHIBITION. 


The “ Model Engineer” Exhibition, which was held 


THE 


at the Royal Horticultural Hall, Westminster, London, 


S.W.1, from Thursday, August 31, to Saturday, Sep- 
tember 9, was the fifteenth of the series, which have 
been organised by our contemporary, 7'he Model Engineer 
As over two hundred models | 
were on view it is obvious that this hobby shows no 
signs of decrease, in spite of the competitive attractions 
of motoring and wireless, while the high degree of 


| skill that has been reached in many of the exhibits 


gives rise to the speculation whether the number of | 
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square pegs in round holes scattered about the country 
may not be surprisingly large. Until, however, a column 


Returns, accurate information must be lacking. 
the majority of the models are not the work of those 
who have had engineering training, but have 
prepared, often without drawings or other similar aids, 
either from memory or from actual measurements on 
the originals. 

As usual, models of locomotives predominated. 


tools, motor vehicles, aircraft and some shops and 
cinemas, the last two being, we believe, a new de- 
parture. 
Longridge’s model of the Cutty Sark. 
follows its prototype in every detail and took more 
than 6,000 hours to construct. Though the material 
only cost 5l., the model is said to be worth 1,0001., 
and it will have the honour of finding a permanent 
home at the Science Museum, South Kensington. The 
hull is sheathed with copper, and the deck is laid with 
a piece of teak from the original ship. What is said 
to be the world’s smallest aeroplane was exhibited by 
Mr. L. R. E. Beale. This represents a Blackburn 
| flying boat of the 1919 type to the scale of ,°, in. to a 


large-scale exhibits, mention may be made of a 5-in. 
gauge 4-6-0 locomotive, which was shown by Mr. E. C. 


Jun., for regular passenger service, and a “ Pacific,” 
which will also draw passengers, which has been con- 
structed by Mr. R. C. Marshall. In the model of an 
underframe of a Southern Railway electrically-operated 
Puilman coach, an attempt was made by Mr. F. G. 
Moody to reproduce the automatic control equipment. 
This comprises the usual contactor gear, which is cut 
out in proper sequence, so that the motor can be 
operated by a 8/10-volt battery. 
attaches to a model of a 90-in. Taylor Cornish pump 
engine, which was shown by Mr. O. Swete. The 
original of this model had a stroke of 11 ft. on the 
cylinder and of 9 ft. on the pump, and was installed by 
Messrs. Harvey and Company, Limited, of Hayle, in 
the Carn Brea mine, in 1892. In 1924 it was removed 
to the East Pool Mine, where it is still at work. 

A fine fleet of model ships, specially built for 
the Exhibition by Messrs. Bassett-Lowke, Limited, 
Northampton, formed the subject of a competition 
in which visitors were asked to identify both the ships 
and their owners. Such points as the small differences 





porting large pipes or other circular objects. 





dealing with this question is included in the Census 
For 


been | 


There 


were, however, a good many examples of ships, machine | 


Pride of place must be given to Dr. C. N. | 


This closely | 


foot. Its propelling motor is } in. long and the arma- 
ture is ,\, in. in diameter. It is operated from a dry | 
battery. The propeller is in. in diameter. Of the 


Eborn, a l-in. scale engine, built by Mr. C. Evernden, | 


Historical interest | 





| 
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Fie. 3. 


between the funnels of the Bremen and the Europa 
were well brought out, and those entering must have 
found that their powers of observation were we!l tested. 
Other firms showing in the trade section included 
Messrs. A. J. Brown and Company, 32, Northampton- 
square, London, E.C., who were exhibiting a gear 
attachment for electric motors of ;}, h.p. to ;'; h.p., 
from which a range of ratios from 64 to 1 to 1,296 to 1 
were obtainable. The larger gears of this firm, of 
which there are many patterns, have automatic 
| lubrication and oil-tight bearings, double ball thrust 
bearings being fitted on the worm shaft. Such equip- 
ment is, of course, suitable for operating working 
models of conveyors or pumps. Messrs. Drummond 
| Brothers, Limited, Rise-hill, Guildford, were showing a 
| number of machine tools, while the exhibits of Messrs. 
Frank Hartop and Sons, Miller-road, Bedford, included 
a 1-h.p. engine with a 3-in. bore and 3-in. stroke. This 
engine is arranged for hopper cooling and is fitted 
with a direct-coupled high-tension magneto and 
silencer. The twist drill grinder shown by Messrs. 
Jones and Shipman, East Park-road, Leicester, is 
designed to facilitate the accurate grinding of small 
twist drills down to 0-01 in. It consists of an elec- 


| trically-driven grinding head with a disc wheel at one 


end and a face wheel at the other. The latter is used 
for grinding in connection with a swivelling holder, 
which is given the necessary compound motion so as 
to grind the drill to the correct angle of point and 
provide the required cutting clearance. The wheel 
can be trued by means of a diamond which is carried 
in a sliding holder. Space does not admit further 
detail reference to exhibits, but the whole exhibition 
well maintained the standard it has set itself in the 
past. 
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LABOUR NOTES. 


Mr. Littte, the president of the Amalgamated 
Engineering Union, states in the September issue of 
the organisation’s Journal, that, at a meeting of 
executive representatives of the engineering and ship- 
building trade unions, on August 10, to consider the 
question of shorter working hours, “ an animated dis- 
cussion took place on future policy, and eventually it 
was agreed that the Central Committee be instructed 
to apply to . . . . the Engineering and Allied Em- 
ployers’ National Federation, also the Shipbuilding 
Employers’ Federation, for the establishment of a 
40-hour working week without loss of pay.” “It was 
further agreed,” Mr. Little says, “that the Central 
Committee be directed to prepare a case to be sub- 
mitted to the respective employers’ federations.” At 
a meeting of the Central Committee on August 23, the 
form of application was decided on, and copies were 
sent to the federations. “It was also agreed,” 
Mr. Little adds, “‘ that the chairman of the conference 
should have liberty of action in preparing the case, and 
should he desire any information or particulars on 
either engineering or shipbuilding, the unions affiliated 
to the movement be invited to supply same through the 
joint secretaries.” Mr. Little is chairman of the 
conference. 





In August, the home branch membership of the 
Amalgamated Engineering Union increased from 
168,541 to 168,971 and the colonial branch membership 
from 22,154 to 22,281. The number of members in 
receipt of sick benefit decreased from 2,664 to 2,576, 
and the number in receipt of superannuation benefit 
increased from 13,527 to 13,597. The number in 
receipt of donation benefit increased from 6,214 to 
6,353, and the total number of unemployed members 
decreased from 35,217 to 34,512. 





In the course of a letter to the editor of the Journal, 
a member of the Amalgamated Engineering Union, 
refers “to the unnecessary waste of money brought 
about by the too numerous elections.” ‘“‘ Surely,”’ he 
says, “it would have been more sensible to have 
allowed the assistant general secretary to have taken 
the general secretary’s place without the expenditure 
of hundreds of pounds needlessly. There must be 
many instances such as this where economy could easily 
be practised.” There is point in the argument, as 
general secretaries of trade unions have no executive 
power. Moreover, the election of a successor to 
Mr. Smethurst, which is in progress, seems to be work- 
ing out exactly as this member’s proposal would work 
out. Mr. Fred. A. Smith, an assistant general secretary, 
has been very nearly elected on the first ballot with a 
majority over eighteen opponents. 





Five members of the National Union of Railwaymen 
have been nominated for election as general secretary, 
in succession to the late Mr. C. T. Cramp. They are 
Mr. J. Marchbank, the present acting general secretary, 
Mr. W. J. Watson, the secretary of the movements 
department at the head office, Mr. C. W. Brown, the 
district secretary at Bristol, Mr. W. Loeber, of Wood 
Green, London, and Mr. D. Dupree, of Swansea. 





The Trades Union Congress at Brighton passed the 
following resolution on the subject of working hours :— 
“This Congress, believing that modern improvements 
in machinery and processes intensify the evil of unem- 
ployment, instructs the General Council, in co-operation 
with affiliated unions, to take all possible steps to secure 
the speedy adoption of the forty-hour week as a 
maximum without reduction of pay, and the most 
drastic reduction of overtime.” 





During the discussion on the proposal, Mr. Rowson 
of Bolton, a representative of the Miners’ Federation, 
said that he supported the resolution with two reserva- 
tions. A forty-hour week spread over five days would 
give the miners a longer working day than they had at 
present. This they could not consent to. They had 
always fought for the regulation of hours by the shift 
and not by the day. He was also concerned with the 
effect on part-time employment. This was inevitable 
in the coalmining industry during the summer. Many 
men only worked two shifts a week. The five-day 
week might prevent these people from drawing unem- 
ployment benefit for part-time unemployment. 
Mr. Walkden, the president, assured the Congress that 
the position of the miners would be safeguarded. 





A new industrial policy for Great Britain was out- 
lined in a long resolution submitted to the Congress 
by Mr. Citrine on behalf of the General Council. The 
resolution was in the following terms :—‘‘ This Con- 


gress records its strongest protest against the continued 
failure of the present Government to take effective 
measures against unemployment, to support the pro- 
posal for the 40-hour week, and the construction of 
useful public works, and to produce a positive policy 
for promoting the recovery of industry and trade. 
While reaffirming belief that social ownership and 
control furnishes the only adequate and lasting solu- 
tion to the problems, Congress appreciates the signi- 
ficance of the vigorous efforts now being made by 
President Roosevelt towards the stimulation and 
regulation of industry by means of the Industrial 
Recovery Act and allied legislation; it welcomes the 
recognition given in that legislation, and in the ‘ codes 
of fair practice’ promulgated thereunder, to the 
trade union policy of reducing working hours as a 
means of diminishing unemployment, and of raising 
wages as a means of increasing purchasing power.” 





** Congress,”’ the resolution proceeded, “‘ congratulates 
the American trade unions upon their energetic assertion 
of the workers’ right to bargain collectively through 
their own independent organisations. Congress ex- 
presses the earnest hope that with the co-operation of 
the trade unions, President Roosevelt will be able to 
overcome the difficulties involved in this decisive 
departure from the traditional individualism of Ameri- 
can industry. Congress further trusts that the present 
British Government will pursue a similar policy by 
taking immediate steps to initiate useful schemes of 
public works, financed by the use of the national 
credit ; to enact a maximum working week of 40 hours 
without reductions of wages; to prohibit child labour 
under 16 years of age, and to raise the school-leaving 
age to 16. Further, that the Government will set an 
example to employers by raising wages in the public 
services, beginning with the restoration of the ‘ eco- 
nomy ’ cuts in wages, salaries, and social services; to 
make more liberal provision for pensioning aged 
workers ; and generally to take all useful measures for 
increasing the purchasing power of the masses and 
for planning the economic life of the nation in the 
interests of the whole people.” 





Addressing the Congress, Mr. T. E. Burke, of the 
United Association of Plumbers and Steamfitters of 
the United States and Canada, said that the tremendous 
programme which was now being carried through was 
rapidly changing the economic situation in the United 
States, but it was democratic in every sense and no 
dictatorship had been set up, because the dangers of 
dictatorship to social, economic, and political liberty 
were fully recognised. The new programme was largely 
a response to the demands of organised labour, and 
representatives of labour were helping to carry it to 
success. The wage-earner had made a remarkable 
step in freeing himself from the employers’ domina- 
tion; the new legislation denied to employers the 
right to seek to compel employees to join associations 
which the employers controlled. ‘ Company unions,” 
the name by which those associations were known, 
had been labour’s greatest difficulty in the United 
States. Now labour had exchanged servitude for 
freedom. 


The employers had recognised with selfishness of a 
very enlightened kind, Mr. Burke said, that the 
measures which were now being adopted were neeessary 
to the preservation of the social structure. One 
important result which had been achieved was the 
elimination of child labour under the age of 16 years. 
Wages were being raised everywhere. In some parts 
of the South, where no labour organisation existed, 
wages of 5 cents an hour were being paid; but by one 
stroke of the pen the wages were raised to a minimum 
of 14 dollars a week. There was a little apprehension 
that power to purchase might lag somewhat behind 
the increase of wages. All elements in the country 
were fully alive to that possible danger, and every 
measure was being taken so that wage increases might 
be fully reflected in purchases. 





Mr. C. M. Madsen, another fraternal delegate from 
the American Federation of Labour, said that President 
Roosevelt would have the co-operation of labour ; 
whether he would have the co-operation of the leaders 
of industry was another matter. If the world was to 
be safe for liberty and democracy, all the forces that 
believed in liberty and democracy must be banded 
together. Labour alone could not save the world, 
and there was a danger that the power of labour 
would be weakened. It used to be said that labour 
produced all wealth. Was it not more true that wealth 
in modern society was produced by the machine, with 
the aid of a decreasing amount of human labour ? 





Therefore, the workers’ economic weapon might not 


be as powerful as in the past unless they could join 
the cause of labour with the cause of humanity. 





The General Council’s revised recommendation on 
the subject of the public control and regulation of 
industry was introduced by Mr. A. Pugh. At last 
year’s Congress, it will be recalled, the Council proposed 
that members of boards of socialised undertakings 
should be appointed by the responsible Minister solely 
on grounds of ability, and that “ particular interests ” 
should not be represented on the boards, although 
it was contemplated that they would normally include 
persons from the trade union movement. The proposal 
was strongly criticised, and there was a counter-proposal 
that the unions should have statutory right to an 
adequate place on the board of each socialised industry 
or service. In its later report, the General Council 
stated that many difficulties surrounded the application 
of this principle. A considerable part of the activities 
of industrial managements was concerned with the 
settlement of wages, hours, and other working condi- 
tions that most nearly affected the worker day by day. 
These matters were at present adjusted by negotiations 
between employers and trade unions, and, in the 
opinion of the General Council, this method should 
continue to apply to socialised industry. The right 
to strike must be maintained. 





Moreover, the report continued, the day-to-day 
administration of industry was becoming a profession, 
and the persons undertaking this work would have 
to be trained business administrators. Above the 
day-to-day administration there must be a board of 
management, composed of competent and suitable 
persons. Organised labour claimed for trade unions 
in the industry the right to nominate persons for 
appointment to such a board. Since the last confer- 
ence, the Council had sent a questionnaire to the unions, 
and the replies had proved the preponderant view 
to be in favour of direct representation of the unions 
on boards of control. This principle was, therefore, 
accepted, and the General Council suggested that in 
carrying it out there should be consultation between 
the responsible Minister and the trade unions concerned. 





Mr. C. Dukes, of the General and Municipal Workers, 
proposed a resolution which affirmed the right of wage- 
earners of all grades and occupations to a share in the 
control and direction of the industries in which they 
were engaged, and that a statutory right to 50 per cent. 
of the representation on managerial committees should 
be accorded to the workers’ nominees. “ This ulti- 
mately requires,”’ the resolution said, “ that the contro- 
of industry be taken out of the hands of profit-seeking 
proprietors and that ‘ proprietor control’ be replaced 
by ‘workers’ control,’ in which the trade unions 
shall be the recognised nucleus of representation for 
the whole of the workers—manual, clerical, technical, 
and supervisory.” After considerable discussion, Mr 
Dukes asked that a card vote be taken. The President, 
agreeing, said that Mr. Dukes’ resolution would be 
regarded as a proposal to refer back the General 
Council’s report with recommendations. The reference 
back was defeated by 1,428,000 votes to 1,045,000. 





A resolution was proposed deprecating the absence 
from the Government’s policy of any plan to raise 
wage standards in order to increase the purchasing 
power of the people, declaring that any effort to raise 
the level of wholesale prices, apart from increase in 
purchasing power, would accentuate the present 
economic difficulties, and instructing the General 
Council to set up an expert committee to examine 
the position and take all necessary steps to defeat 
this method of further reducing the standard of living. 
In the discussion which followed, Mr. Citrine pointed 
out that wholesale prices were down to the pre-war 
level. Wages, he said, were between 50 and 60 per cent. 
above the pre-war level. In a period of continually 
declining prices there was no power on earth which 
could maintain wages indefinitely. Unless there 
was an appreciation of the wholesale price level, unem- 
ployment would not materially decrease and wages 
could not rise. One consequence of the fall in prices 
had been that the world’s trade was less than half 
what it was in 1929. Prices and wages were essentially 
related. The resolution was rejected. 





The number of persons registered as in search of 
employment in Germany at the end of August is 
given as 4,128,000, a decrease of about 206,000 in 
14 days. At the end of August, 1932, the unemploy- 
ment figure was 5,224,000. According to The Times 
correspondent in Berlin, a direct comparison is not 
possible on many accounts, nor is the improvement 
in the labour situation thought by good observers 
to be by any means so great as a direct comparison 





would suggest. 
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THE RYBURN WATERWORKS OF 
THE WAKEFIELD CORPORATION. 


Tue City of Wakefield and a surrounding area, 
amounting in all to some 50 sq. miles, and having a 
population of 165,000, draws its water supply from 
the Rishworth and Upper Ryburn Valleys, through 
two pipe-lines about 25 miles long, as shown on the 
accompanying map (Fig. 1). The Rishworth works are 
the older of the two, having been constructed between 
1881 and 1897. They consist of the Green Withens 
reservoir, with a present capacity of 315,000,000 
gallons, the natural drainage into which is augmented 
by the Green Withens and Linsgreave catchwaters. 
The upper 20 ft. 6 in. of this reservoir is drawn off 
by a 15-in. main to the Moss Moor catchwater, and 
thence to the Ringstone reservoir. Compensation 
water, which is intermittent, is stored in the lower 
part of the former reservoir, and is balanced by dams | 
and gauge basins at Booth Dean. These dams and 
basins also collect water from the lowest extremity 
of the area. The upper dam at Booth Dean, impounds 
14,500,000 gallons, and the lower, 6,500,000 gallons. 
The Ringstone reservoir has a capacity of 245,000,000 
gallons, and is 454 ft. deep. Its top water level is 
994 above O.D., and as will be seen, it is connected 
by a trunk main to Ardsley reservoir, near Wakefield. 
This main consists of 3 miles of 2l-in. and 144 miles of 
18-in. cast-iron pipes, and has a full capacity of 4,660,000 
gallons per day. The Ardsley reservoir has a capacity | 
of 335,000,000 gallons, and is 63 ft. deep, the top water | 
level being at 383 O.D. The construction of a further 
reservoir at Oxygrains, with a capacity of 167 000,000 | 
gallons, has also been authorised, but work on this has | 
not yet been started. Lime is added to the rather acid 
and peaty water as it enters Ardsley reservoir, and it | tance of 2,400 yards, near Mirfield, where the line, which 
passes thence through slow sand filters, the alkalinity | is under a 600-ft. pressure, runs parallel to a railway 
being subsequently raised to 5 or 6 parts per 100,000, | cutting, steel pipes, 24 ft. 6 in. long and # in. thick, 
to prevent plumbo-solvency. The filtered water is| with welded seams and lined centrifugally with } in. 
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stored in the Lindale Hill reservoir, which holds | of bitumen, have been used. The joints in these pipes 
1,250,000 gallons. are of the long-sleeved socket type. The tunnel is 
The Ryburn Valley works were authorisec in 1924| of elongated horse-shoe section, 4 ft. by 6 ft. 6 in. 


when new sources of supply and especially an additional internally with a slightly dished invert, along which the 
main were found to be necessary. They utilise the| water will be 14 in. deep. The lining is of concrete. 
waters of the Ryburn, which is a tributary of the| At the inlet and the outlet are reinforced-concrete 
Yorkshire Calder, the catchment area being 2,575 acres. | wells to which the mains are connected and over which 
The first portion of this scheme to be constructed was| are reinforced-concrete chambers. The contractors 
the pipe line from Baitings to Ardsley, a distance of | for the tunnel were Messrs. H. Arnold and Son, Limited, 
22 miles, the course of which is also shown on the map. | Leeds. 

There is also a cross-connection, 1} miles long, which; The present intake dam is some distance upstream 
enables water to be transferred from the Ringstone | from the projected Baitings reservoir, which is to be 
to the Ryburn main. The converse is not, however, | formed later by a 135-ft. dam, with a top water level of 
possible. The Ryburn main, which was completed in | 820 above O.D., and a capacity of 384,000,000 gallons. 
1929, is kept to high ground as far as possible and | As this intake dam will be flooded when the Baitings 
consists of 22-in. pipe from the intake to the Barkisland | reservoir is built, economy was necessary in its con- 
tunnel, a distance of 3-1 miles. The tunnel itself is struction. It is 30 ft. high, of gravity section, curved 
808 yards long, and ends in a balancing tank, after | to 200 ft. radius, and is formed of concrete containing 
which @ 22-in. pipe runs for 5-3 miles to Elland Edge. | hand plums. The downstream side is faced with rubble. 
From the latter point to Ardsley, a distance of 12-8) This portion of the werk, and the pipe line from the 
miles, 20-in. pipe is used. The capacity of the main dam to the tunnel, was carried out with direct labour 
is about 5,600,000 gallons per day. Generally speaking, by the City of Wakefield Waterworks Department. 








the pipes are of cast iron, twice dipped, no concrete | The pipe line from the tunnel mouth to Ardsley was 
lining being used partly on the score of cost, and partly | also laid by Messrs. Arnold, Messrs. Fred Whitaker and 
because the effect of the prolonged action of moorland | Company, of Leeds, being responsible for the four 
water on this material is unknown. 
standard pattern with spigot and socket joints, and were F 
supplied by the Stanton Lronworks Company, Limited, 

Nottingham. 


They are of British | bridges on the route, whose position is shown on the 
map. These bridges are built of reinforced concrete 
in the form of troughs, 4 ft. 6 in. wide, and 2 ft. 6 in. 
In one or two places, notably for a dis- | deep internally, the pipes being laid on reinforced | 
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concrete chairs and left free to expand. An Edwards 
cut-off valve, which is combined with a Venturi 
meter, automatically shuts off the main between 
Barkisland and Ardsley should a break occur, while 
geared sluice-valves with bye-passes, are provided at 
intervals for isolating particular sections. Wash-out 
valves are also fixed at all low points and automatic 
air-relief valves at the summits and other necessary 
places. 

Pending the construction of the Baitings reservoir, 
the flow will fluctuate with the stream and may increase 
from zero to full pipe in half an hour. To prevent 
waterhammer and consequential damage to the pipe, 
automatic positive means of balancing the flow and 
of delaying the charging as long as practicable without 
serious loss of water have had to be provided. These 
consist of a float valve in the inlet well of the tunnel, 
which will restrict the flow from the dam to the capacity 
of the main and of a balancing tank with a capacity 
of 1,000,000 gallons, which has been built near the 
tunnel outlet. The outlet from this tank will be 
through three orifices and over a weir, arranged at 
successive heights. By making the lowest orifice small, 
the tendency of the flow into the main to increase 
rapidly at first and slowly later will be counteracted 
and a steady increase and expulsion of air will be 
thus obtained. The tank, which was also constructed 
by Messrs. Arnold, is 50 ft. wide and 272 ft. long, 
with an angle at the half-length to suit the contours. 
It is shown under construction in Fig. 6, on page 292. 

At Ardsley the outfall has been reconstructed so 
| that both the new and old mains discharge into 
separate break pressure well and then over a gauge- 
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plate into a common channel, which runs for a distance 
of 550 ft. to the reservoir, lime being added below 
the gauges. The new filters at Kirkhamgate are designed 
to treat 2,600,000 gallons of raw or partially raw water 
per day and consist of five horizontal steel shells, each 
30 ft. long and 8 ft. in diameter, giving a net filtering 
area of 1,000 sq. ft. The concave lower portion of these 
shells is filled with concrete in which 54 transverse 
rows of 3-in. red tiles, placed at 6-in. centres, are 
embedded. These tiles communicate with a central 
duct formed in the concrete at a lower level and 
extending the whole length of the filter. Brass tube 
nozzles at 4 in. centres are screwed into the tiles and 
project above the floor, being covered with mushroom 
caps to exclude the sand used as a filtering medium. 
The water is admitted over a weir at one end of each 
unit and passes down through the sand, nozzles, tiles 
and ducts into the clear water main. The sand can 
be cleaned by blowing air upwards through the nozzles. 
This plant was supplied by the Candy Filter Company, 
Limited, 14, Church-road, London, W.7. 

The second portion of the Ryburn scheme consists 
of a compensation reservoir, which has been formed by 
constructing a dam just below the confluence of the 
rivers Ryburn and Bogden, about a mile from Rippon- 
den, on the eastern slope of Blackstone Edge. This 
dam, which was begun in 1927, and was formally 
opened by Councillor C. Hopkinson, chairman of 
the Waterworks Committee, on Thursday, September 7, 
impounds 220,000,000 gallons of water, and will 
provide 1,300,000 gallons per day delivered as com- 
pensation water. It is shown under construction 
in Fig. 5, on page 292, and in the completed condi- 
tion in Fig. 7, on the same page. As will be seen, 
it is a mass concrete structure, 100 ft. high and 600 ft. 
long, which is curved in plan on a radius of 700 ft. at top 
water level. The upstream face is battered 3 ft. to 
95 ft., the downstream face being formed in a series 
of steps, which vary in depth and width to suit the 
theoretical profile. As the octagonal valve tower, 
which is built out from the upstream face, does not 





CONCRETING GANTRY AND PouriInG PIre. 


At the site of the dam the river flowed in a channel 
about 12 ft. deep and 20 ft. to 25 ft. wide. Instead 
of diverting this it was decided to save deep and 
expensive cutting by carrying it over the foundation in 
a wood stave pipe 170-ft. long at bed level. This pipe, 
which also formed the centring for the outlet culvert 
through the dam, and is shown in Fig. 4, was 7 ft. in 
diameter, and was made up of 8 in. by 3 in. redwood 
staves bound together by }-in. mild-steel rods and 
cast-iron plates. Both its inside and outside were 
tarred, so that after a few days it was practically drop- 
tight. It was laid on timber beams which were sup- 
ported on temporary struts until foundation level was 
reached, and then on old 6-in. cast-iron pipes filled with 
concrete, which were left in position. 

The building of the broad foundation of the structure 
involved the excavation of 24,500 cub. yards of Mill- 
stone grits, while an additional 5,500 cub. yards had to 
be taken out for the 6 ft. 6 in. cut-off trench. This was 
effected by blasting, the loosened material being dealt 
with by five 3-ton jib travelling cranes working from 
gantries built on the upstream side, and two 5-ton 
derrick cranes on the downstream side. The spoil 
was removed in } cub. yard wagons, hauled by 
20-h.p. petrol locomotives, the bulk of it being used 
to cover a large tip of ashes and paper-mill sludge, 
which was situated above the dam. The expense of 
removing these ashes and sludge was thus avoided, and 
the loss of capacity was made up by raising the top 
water level a few inches. All the sound rock was stored 
for re-use as displacers in the concrete. The aggregate 
for the concrete was obtained from two quarries, one 
on the south and the other on the north side of the 
valley, and as rubble only was required, blasting was 
freely used. The stone brought down was washed, 
before being passed to the crushers, and after crushing 
it was taken in the wagons to storage bins placed 
above the concrete mixers. These mixers were 
of 4 cub. yard capacity, and were installed so that 
except for the small quantity in the top 15 ft. of the 
dam, the whole of the concrete was placed in position 
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EXAMPLE OF CEMENTATION. 


be seen in Fig. 2, were built up of 3-in. wrought-iron 
pipes filled with concrete, each trestle consisting of 
three vertical legs, spaced at 4-ft. 6-in. centres, braced 
together by movable timber lacings and fixed to a 
crosshead by flanges screwed to the upper ends of the 
pipes. The lower ends of the pipes were fixed in concrete 
footing blocks. The trestles were spaced at 12-ft. 
intervals, and 12 in. by 6 in. Oregon pine runners, 
fixed on the crossheads, supported the tramroads 
for the wagons. 

The bulk of the 60,000 cub. yards of concrete used 
was made in the proportion of 6 to 1, though the whole 
of the downstream face and the upper half of the 
upstream face consisted of a 4 to 1 concrete made of 
pink Shap granite aggregate. In the cut-off trench, 
and the first few feet of the broad foundations, the 
proportion was 5 to 1, with 4 to 1 in the first lift of 
the wetter portions. The work was planned throughout 
so as not to give a greater depth of concrete than 3 ft. 
at one placing. The entire surface of the downstream 
face and the top half of the upstream face was bush- 
hammered to remove the cement film, and with it 
all board marks, stains and slight irregularities, so that 
the finished structure has been made to resemble axed 
granite at a cost very considerably less than that of a 
masonry face. Six contraction joints were provided, 
one in each wing extending down approximately to 
foundation level, and the remaining four at 60-ft. 
intervals in the top 25 ft. where the cross-section be- 
comes slender. 

A comprehensive programme of pre-cementation to 
strengthen the ground below and adjacent to the sides 
of the dam was carried out in two instalments. The 
first treated the measures to a depth of about 100 ft. 
below the cut-off trench, while the second included the 
watertight barrier a distance of 230 ft. beyond the end 
of that trench and to a depth of about 200 ft. The 
method adopted was to complete the foundation excava- 
tion and the trench and to ascertain the nature of the rock 
before making plans for the cementation, thus enabling 
the holes to be drilled exactly where required. For the 





by gravity, being poured through pipes instead of first time on reservoir work, pneumatic drills were used 
being lowered by skips, as can be seen in Fig. 3. During} to bore holes 200 ft. vertically and horizontally into 
this operation the concrete was turned over and well| hard rock, after 20 ft. to 30 ft. of concrete had been 
shovelled and rammed, care being taken to avoid | placed in the trench through pipes to prevent surface 
segregation. The concreting gantries, which can also| leakage. The weight of this concrete enabled greater 


project above the dam, the curved horizontal lines 
formed by the steps are unbroken from the base to the 
top, the only vertical lines being those formed by the 
piers at the six 20-ft. overflow sections and the corre- 
sponding pilasters on the solid portions at each side. 
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pressure to be employed than usual, and the method 
also prevented that waste of concrete, which is often 
experienced when cementation is done from the surface. 
The drilling and injection were then carried out through 
3-in. wrought-iron tubes, which were brought up through 
the concrete. Most of the holes were drilled vertically 
or at a slight inclination by 1{-in. percussive drills, 
and the grout, which had been mixed in 75-gallon 
tanks, was injected by pumps. The whole of this work, 
which covered a vertical area of no less than 4 acres, 
was carried out by Messrs. The Francois Cementation 
Company, Limited, Doncaster. The total number of 
holes was 151, with an aggregate length of 15,972 ft., 
2,278 tons of grouting being used to fill them. The 
greatest quantity of cement injected into any hole was 
123 tons. The result has been to fill up all fissures in 
the natural rock and to render the whole mass water- 
tight. An example of the work is shown in Fig. 4. 

The valves and gearing for operating the 24-in. and 
20-in. outlet pipes, which are fixed at stream level, and 
for the Gevvall signs at four other levels, are contained 
in a 10-ft. octagonal shaft which is built about the 
centre of the dam. The two former valves can be 
operated from a valve house formed below the roadway 
through geared head-stocks, the others being worked 
by wheels at each platform. As it was agreed that 
400,000 gallons per day of the compensation water 
delivered into the mill dam of the Ryburndale Paper 
Mills Company, Limited, should be filtered, Pennel- 
Wyllie upward filtration filters have been installed in 
a building constructed of pre-cast concrete blocks 
made on the site. This building also contains an 
8-kW Gilkes turbine, which is operated by the non- 
filtered water and enables current to be supplied for 
lighting the property, including the public footpath 
over the dam. This power can also be used in time 
of drought for pumping about 400,000 gallons per day 
into the main. 

The plant used for excavating, quarrying, concreting, 
and cementation, with the exception of three steam 
cranes and the four petrol locomotives, but including 
a 1,000-ft. cableway, was electrically driven, three- 
phase current for this purpose being obtained at a 
pressure of 400 V from the Yorkshire Electric Power 
Company. The total capacity of the plant on the 
work was 461 h.p., the average maximum demand 
being 170 kW. After the opening ceremony the dam 
was flood-lighted, 14 500-W and eight 1,000-W lamps 
being empioyed for this purpose. 

The works we have described were designed by the 
Waterworks Engineer of the Wakefield Corporation, 
Mr. ©. Clemesha Smith, M.Inst.C.E., and with the 
exceptions mentioned, were carried out by direct 
labour. Mr. J. Noel Wood M.C., M.Inst.C.E., acted 
as resident engineer, both for the pipe line and the 
dam, until August, 1932, when he was succeeded by 
Mr. R. W. Melvin. We have to thank Mr. Clemesha 
Smith for providing us with the information on which 
this article is based, and for the loan of the photographs 
illustrating it. 


CONTRACTS. 

Messrs. INTERNATIONAL ComBusTION, LimiTeD, Ald- 
wych House, Aldwych, London, W.C.2, have received 
an order from the Rand Water Board, South Africa, 
for the supply and erection of two tri-drum boilers for 
the Zwartkopjes pumping station. Each unit will evapo- 
rate 70,000 Ib. of water per hour at a pressure of 180 Ib. 
- square inch, and superheated to 680 deg. F. The 

ilers will be fired by Underfeed “ L-type forced- 
draught stokers and fitted with Gilled-tube economisers 
supplied by Messrs. E. Green and Son, Limited, and with 
M.L.S. superheaters. 


DEMONSTRATION OF MeEasvuRING INsSTRUMENTS.— 
Mesars. Alfred Herbert, Limited, are holding a demon- 
stration of Zeiss fine measuring instruments at their 
London office, 25, Victoria-street, 8S.W.1, from September 
18 to 29. The demonstration room, to which all engi- 
neers are invited, will be open from 10 a.m. to 6 p.m., 
or later by appointment. The instruments to be demon- 
strated will include a toolmakers’ microscope, an optical 
dividing head, optical measuring apparatus for accurate 
inspection work, and a wide range of small precision tools. 


Sanps, Crays anp Mriyverats.—The fourth issue of 
Sands, Clays and Minerals, a journal published quarterly 
by Mr. A. L. Curtis, Westmoor Laboratory, P.O. Box 61, 

atteris, Cambridgeshire. Like its predecessors, it 
contains a number of illustrated articles dealing with 
a wide variety of subjects, and, to engineers, that dealing 
with a simple method of testing coal will be of particular 
interest. The author, Mr. OG. W. Himus, describes 
how the moisture, volatile matter and ash present in the 
fuel are determined, and shows how the results of the 
ee analysis thus obtained can be interpreted. 

ther articles deal with fluorspar in the steel and other 
industries, Canada's mineral wealth, commercial possi- 
bilities of Irish peat, treatment of platinum-iridium 
scrap, the — of gangue, the origin and uses of 
gypsum, ishing powders and earths, cobalt and its 
uses in the ceramic, steel, and other industries, and 
English china clay. The magazine is edited by Mr. N. E. 
Cutting and the price is ls, 3d, net per copy. 





TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Tin—The supply, c.i.f., Gdynia, of a further 10 tons 
of Banca, Straits, Katanga, Lamb, Flag, Penpoll, 
Billiton and Pulp tin, and also 10 blocks weighing 
125 kg. of tin branded “ N 1 China Tin.” The Polish 
Ministry of Communications ; September 21. (Ref. 
No. G. 12,956.) 

_ Current-Limiting Reactors—The supply of current- 
limiting reactors suitable for use in a 3,000-kVA, three- 
| 50-cycle, 6,600-volt circuit. The State Electricity 

Jommission of Victoria, Melbourne ; October 30. (Ref. 
No. A.Y. 11,971.) 

Submarine T' Cable.—The supply of submarine 
a cable. The Post and Telegraph Department, 
Melbourne ; November 14. (Ref. No. A.Y. 11,973.) 

Portal Titan Crane.—The supply of one 15-ton electri- 
ceally-driven portal titan crane for Port Elizabeth Har- 
bour. The South African Railways and Harbours 


Administration, Johannesburg; October 23. (Ref. 
No. A.Y. 11,974.) 
Water-Purification Plant.—The supply of water- 


purification plant. The City of Belem, Para, Brazil ; 


October 14. (Ref. No. G.Y. 12,949.) 

Augers.—The supply of Scotch screw-eyed augers, 
ranging in sizes from j in. to 2 in. The South African 
Railways and Harbours Administration, Johannesburg ; 
October 5. (Ref. No. G.Y. 12,952.) 

Mild Bar Steel.—The supply of about 2,414 tons of 
mild steel to specification C.M.E. 9/1930, comprising 
squares, flats, rounds, hexagon section, angles, &c. The 
South African Railways and Harbours Administration, 
Johannesburg ; October 9. (Ref. No. G.Y. 12,953.) 

Pig-Iron.—The supply of pig-iron. The South African 
Railways and Harbours Administration, Johannesburg ; 
October 23. (Ref. No. G.Y. 12,954.) 

Caleium Carbide.—The supply of about 203,300 Ib. 

of carbide of calcium to the British Acetylene and 
Welding Association’s standard. The South African 
Railways and Harbours Administration, Johannesburg ; 
November 6. (Ref. No. F.Y. 1,858.) 
_ Wire and Wire Rope.—The supply of galvanised soft- 
iron and steel wire, steel strand, and wire rope required 
during the year from the date of the acceptance of the 
tender. The State Electricity Commission of Victoria ; 
November 25. (Ref. No. G.Y. 12,959.) 

Mild-Steel Rivets —The supply of mild-steel rivets of 
various sizes and shapes, amounting in all to about 
288 tons. The South African Railways and Harbours 
Administration ; October 16. (Ref. No. G.Y. 12,961.) 

Enamelware.—The supply of enamelware for domestic 
use. The New Zealand Government Stores Control 
Board ; November 7. (Ref. No. G.Y. 12,968.) 

Pumping Plant.—The supply of steam or electrically- 
driven pumping plant. Indian Stores Department, New 
Dethi. October 23. (Ref. No. G.Y. 12,969.) 

Pumping Plant.—The supply of electrically-driven 
horizontal centrifugal pumping plant, with piping, &c. 
City of Cape Town, South Africa. November 11. (Ref. 
No. G.X. 12,970.) 

Tin-Plates, Galvanised Sheets, and Hematite Pig.—A 
firm in Stockholm wishes to enter into relations with 
United Kingdom suppliers of tin-plates, galvanised 
sheets, and hematite pig-iron. (Ref. No. G.Y. 12,948.) 


BOOKS RECEIVED. 

Home Office. Factory and Workshop Orders. 1933 edition- 
London: H.M. Stationery Office. [Price 4s. net.] 
Elements of Engineering Thermodynamics. By J. A. 
Moyer, J. P. CatpErwoop, and A. A. Porrer. 5th 
edition. New York: John Wiley and Sons, Inc. 
London : Chapman and Hall, Limited. [Price 15s. 6d. 


net. ] 

Steam, Air, and Gas Power. By W. H. Severns and 
H. E. Deeter. 2nd edition. New York: John 
Wiley and Sons, Inc.; London: Chapman and Hall, 
Limited. [Price 25s. net.] 

The Engineering Foundation. Arch Dam Investigation. 
Vol. IfI. New York: Engineering Foundation. 

The Association of Engineering and Shipbuilding Draughts- 
men. An Introduction to Aerodynamics. By R. Pooie. 
London: The Draughtsman Publishing Company, 
Limited. [Price 2s. net.] 

Le Solftge du Travail Industriel. By Epovarp Boutry. 
Paris: Eugéne Feguiére. [Price 12 francs. ] 

Ministry of Transport. Roads Department. Experimental 
Work on Roads. Report for the Year 1932. London : 
His Majesty’s Stationery Office. [Price ls. 6d. net.) 

Department of Overseas Trade. No. 553. Economic Condi- 
tio w in Germany to June, 1933. Report. By J. W. F. 
THEetwaLt. London: His Majesty's Stationery Office. 
[Price 4s. 6d. net.] 

Motor Cycling Manual. Ninth Edition. London : Temple 
Press, Limited. [Price 2s. net.} 

Architectural Hygiene or Sanitary Science as Applied to 
Buildings. By Sm B. Friercner and Major H. P. 
FLetcHeRr. Sixth Edition. 
and Sons, Limited. [Price 10s. 6d. net.] 

The British Isles. A Geographic and Economic Survey. 
By L. D. Stamp and 8. H. Beaver. London: Long- 
mans Green and Company. [Price 25s. net.] 

Stresses in Statically I rminate Structures. By H. Yu. 
Wuchang, China; H. Yu, Wuhan University. 


London : Sir Isaac Pitman | Y' 


PERSONAL. 


Messrs. Gripert Gitkes AND Gorpon, LimrreD, 
Kendal, Westmorland, have arran to take over the 
water-turbine business of Messrs. . Gunther and Sons, 
Oldham, the partners of which firm have decided to 
retire from business for private reasons and to dispose of 
their premises and plant. The drawings, data, patterns, 
&c., will be removed to Kendal, and will be available 
for renewal or repairs of turbines and governors supplied 
by Messrs. Gunther. 

Mr. J. T. H. Leaoe has been appointed managing 
director of Messrs. Edmundson’s Electricity Corporation, 
Limited, Broad Sanctuary Chambers, Westminster, 
London, 8.W.1. Mr. Legge is Chairman of the Central 
England Advisory Committee of the Central Electricity 


Tue Eart or Ever, Sr Francis Goopenovues, and 
Sm Fe.rx Powe have joined the directorate of British 
Industries House, Marble Arch, London, W.1, of which 
Mr. H. M. Trouncer is chairman. The building is to be 
@ permanent buying centre for British goods. 

Messrs. Brirish MetTatitic Packincs CoMPANY 
(1933), Lrmrrep, have acquired the whole of the assets 
of Messrs. British Metallic Packings Company (1929), 
Limited, and will carry on the business of engineers and 
metallic-packing manufacturers at Britimp Works, 
Sidcup, Kent. 

Messrs. F. A. WELLING AND CoMPANY, 
10-11, Lime-street, London, E.C.3, have been appointed 
agents and distributors of the New Canadian “ inch a 
expansion bolts, manufactured by Messrs. Canadian 
“Cinch ” Anchoring Systems, Limited, Montreal. 

Messrs. Toe Drayton REGULATOR AND INSTRUMENT 
Company, Limrrep, West Drayton, Middlesex, have 
acquired the exclusive manufacturing licence for the 
British Empire for instruments manufactured by Messrs. 
Union Apparatebau of Karlsruhe. 

Mr. A. P. M. Fiemrne, director and manager of the 
research department of Messrs. Metropolitan-Vickers 
Electrical Company, Limited, Traffo Park, Man- 
chester, 17, has been reappointed local honorary secretary 
for Great Britain of the American Institution of Electrical 
Engineers, for the two-year period beginning August 1, 
1933. All particulars regarding the Institution can be 
obtained from him. 

Messrs. Brooke Marine Morors, Liurrep, Adrian 
Works, Lowestoft, have informed us that arrangements 
have now been completed between themselves and Messrs. 
Associated Equipment Company, Limited, for_ the 
manufacture, at westoft, of high-speed marine Diesel 
engines. A 130-h.p., six-cylinder unit is already under 
construction. The units will be known as Brooke- 
A.E.C. Diesel engines. 

Mr. A. 8. Hersert, M.I.E.E., deputy export manager 
of the English Electric Company, Limited, is resigning 
his position on September 30, to join Messrs. Herbert and 
Sons, Limited, 6 and 7, West Smithfield, E.C., with a 
seat on the board. 


LiwIrED, 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade.—There has been little change in 
the state of the Scottish steel trade during the past week 
except that perhaps employment is a little better 
overall. Some of the works are now able to run full time 
for the present, and the outlook is more encouraging 
than it has been for a long time back. This has been 
brought about largely through the almost complete 
elimination of competition from the Continent as local 
steelmakers have lately been in receipt of very good 
demands, and this seems likely to continue. The 
shipbuilding industry is not sending in specifications for 
plates in any large quantities, but the demand is cer- 
tainly better, while orders for sections also show some 
improvement. In the black-steel sheet trade the heavier 
gauges are still in active request, and a very good tonnage 
is going through and the lighter sorts are also moving 
more freely. Producers of galvanised sheets are a 
little busier, but would require many more orders to 
ensure steady running. The following are the current 
market quotations :—Boiler plates, 9/. per ton; ship 

lates, 8. 15s. per ton; sections, 81. 7s. 7d. per ton ; 

lack-steel sheets, }-in., 81. per ton; and galvanised corru- 
gated sheets (No. 24 gauge), 121. 10s. per ton, in 4-ton 
lots, all delivered at Glasgow stations. 

Malleable-Iron Trade—The West of Scotland malle- 
able-iron trade is still exceedingly quiet, and makers have 
not been booking much fresh business of late. There are 
some indications of a slight improvement, however, as 
inquiry is a shade better. The re-rollers of steel bars 
are also quiet, and the output is rather poor. Prices 
keep steady, and are as follow :—‘“ Crown ” bars, 91. 15s. 
per ton for home delivery, and 9. 5s. per ton for export, 
and re-rolled steel bars, 71. 5s. per ton for home delivery, 
and 6l. 15s. per ton for export. 

Scottish Pig-Iron Trade.—A dull tone prevails in the 
Scottish pig-iron market as the demand is of a very 
limited nature. Furnaces in blast number eight and one 
more is now about to be lighted. Local consumers are the 
main support at the present time, as export parcels are 
few and of small tonnage. The current market quotations 
are as follow : —Hematite, 66s. per ton, delivered at 
the steel works; and foundry iron No. 1, 67s. 6d. per 
ton, and No. 3, 65s. per ton, both on trucks at makers 

ards 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday was only 20 tons, all of which went coast- 





wise, and none overseas. the corresponding 
week of last year the figures were 220 tons overseas and 
12 tons coastwise, making a total shipment of 232 tons, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 

Metallurgical Research.—Sir Robert Hadfield’s gift 
of 5,0001. to Sheffield University, preferably for the 
encouragement of metallurgical research, happily coin- 
cides with the autumnal meeting of the Iron and Steel 
Institute. For this meeting, metallurgists and research 
workers from all of the country are expected to 
arrive in Sheffield to-night. A reception has been 
arranged at the University Department of Applied 
Science. Technical papers are to be submit at 
business meeti to be held to-morrow and Thursday, 
and numerous visits have been arranged to representative 
iron and steel works in and around Sheffield. Sir Robert’s 
interest .in this form of research is well known. One 
of the University’s laboratories was built and equipped 
by him. He owes much of his industrial success to 
scientific work, which has received fitting acknowledge- 
ment in Sheffield and over a wide sphere. 

Iron and Steel—A development of the week is the 
completion at the Vickers Works (Sheffield) of the English 
Steel Corporation, Limited, of the modern steel-meltin 
plant described in these columns last week, and duslgped 
principally for the production of very large ingots up 
to 230 tons. Three 60-ton acid steel-melting furnaces 
of the most modern automatically-controlled type have 
been installed, and provision has been made for a 
fourth. Supplementary equipment includes two 
gas machines, each capable of gasifying three tons 
of coal per hour, for supplying gas to the furnaces, com- 
plete with coal and ash-handling plant, sixteen electric 
overhead travelling cranes of from 5 to 200 tons capacity, 
and overhead charging machines. Concurrent reorganisa- 
tion includes the re-arrangement and centralisation of 
machine shops, and the rebuilding and re-equipment 
of the forge department by the installation in one section 
of the principal plants of the various branches of the 
Corporation. Outstanding advance in reorganisation 
is being made at comparable undertakings, particularly on 
the metallurgical and research side. This determination 
to keep plant thoroughly up to date finds encouragement 
in the sustained upward movement in the heavy steel 
trades. Fresh records have been established in steel 
production, and in the finished departments, as well as 
in those producing basic materials and semi-manufactures, 
order books are assuming a brighter appearance. Good 
business is being done in numerous steel specialities, 
notably in stainless, acid-resisting and rust-resisting 
irons and steels, tramway trackwork, automobile steel 
and fitments, crushing machinery, dredgers and their 
components, and high-speed tools for boring, drilling, 
and related purposes. The steel and engineering trades 
of the district have, in fact, contributed handsomely 
towards the absorption of something like ten thousand 
operatives within the past six months. Further develop- 
ments of a favourable character may be looked for. 


South Yorkshire Coal Trade.—The outlook is somewhat 
brighter. Export requirements tend to expand, and 
more inquiries are coming to hand for various classes of 
fuel. The inland position is vested with many favourable 
possibilities, but taken on the whole, the gross demand 
is well below normal. The increased activity in the 
iron and steel trades is reflected in the growing call for 
industrial fuel. Supplies of steam coal are on the short 
side, while users of small coal are experiencing difficulty 
in satisfying their wants. No improvement is reported 
in the housecoal market. A few inquiries are in circulation, 
but the amount of business done is very small, and sup- 
plies are well in excess of requirements. Foundry and 
furnace coke are steady, and gas coke is stronger at 
19s. 6d. to 24s. per ton f.o.b. the Humber ports. Quota- 
tions: Best hand-picked, 27s. to 28s.; Derbyshire best 
house, 21s. to 23s. 6d.; Derbyshire best brights, 17s. 6d. 
to 19s. 6d.; best screened nuts, 17s. to 18s.; Yorkshire 
hards, 17s. to 18s. 6d. ; Derbyshire hards, 17s. to 18s. 6d. ; 
rough slacks, 8s. to 9s.; nutty slacks, 7s. to 8s. 6d. ; 
smalls, 5s. 6d. to 6s. 6d. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


General Outlook—Now that nearly all the consuming 
districts have finished their holidays and are gradually 
renewing orders for materials, prospects in the North- 
Western iron and steel trades are rather more hopeful, 
though conditions are still far from satisfactory. Already 
in the foundry-iron section there is some improvement, 
early September deliveries and ayn exceeding 
the low seasonal tonnages of August. Structural-steel- 
work firms are buying only moderately, but the demand 
for ial steels is rather better. The locomotive- 
building branch continues to suffer from the depression 
under which it has laboured for several years, and local 
firms have very few orders on their books. Orders 
shortly to be placed for textile machinery for Persia, 
to the value of 250,0001. to 300,0001., will, it is hoped, 
be placed with Lancashire firms, some of which are now 
preparing tenders. 

Recent Contracts.—Messrs. Simon-Carves, Limited, of 
Cheadle Heath, near Manchester, who have a moderately 
full order book, have secured a contract from Messrs. 
Bolsover Colliery Company, Limited, Bolsover, near 
Chesterfield, for a coal washery with a capacity of 
175 tons an hour. This is the fifth coal-washing plant 
order they have received from this colliery company. 
At Oldham, Massrs. Mather and Platt, Limited, are 
keeping a fair number of men engaged as a result of 
several orders received recently for food-canning machi- 
nery and plant; and Messrs. Redpath, Brown and 
Company Limited, Trafford Park, Manchester, are 
carrying out several structural contracts. Messrs. The 
Shardlow Electric Wire Company, Limited, have taken 





over premises at Ashton-under-Lyne for the manufacture 
of electric cables, a new industry to the district. 


Improved Prospects in the Chain Industry.—At the 
annual meeting of Messrs. Renold and Coventry Chain 
Company, Limited, at Didsbury, Manchester, it was 
reported that sales last year had shown an improvement 
for the first time in three years, and that demand from 
the home cycle trade had improved during the spring 
and summer. Prospects of expansion of the overseas 
market were also anticipated. The company, it was 
stated, had now acquired the old-established businesses 
of Messrs. Alfred Appleby Chain Company, Limited, and 
Messrs. Atlas Chain Company, Limited, as well as the 

ressed-fittings section of the business of Messrs. Charles 

- Pugh, Limited. 


NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Swansea Drainage.—Swansea Corporation Main Drain- 
age Committee have received a letter from the Ministry 
of Health, intimating that the grant on the main drain- 
age scheme would only be given to a total cost of 
1,371,0001. The Borough Engineer informed the Com- 
mittee that the work remaining would bring the cost up 
to 1,555,000. The works, which extend over 11 miles, 
represent 1,202,4001. completed or in hand. If the 
works were to be carried out in their entirety, there would 
be an additional charge to the rates of 4d. in the pound. 
The Committee decided to send a deputation to the 
Ministry of Health pressing for a grant on the full scheme. 
Pending a decision, the works not started will remain 
in abeyance. 

Water Supply Problems.—Although the principal water 
supply authorities in South Wales still have plenty 
available, the prolongation of the drought is causing 
much anxiety in a number of smaller districts, while many 
rural areas are in distress, owing to the lack of water for 
domestic purposes and for livestock. In many such 
cases water has to be hauled by the most convenient 
means for long distances. Swansea Corporation, a year 
or so ago, decided that their big Cray reservoir in Brecon- 
shire, with its capacity of 1,000,000,000 gallons, was 
ample and, although they had taken the precaution to 
secure land for a new reservoir, it was decided not to 
proceed with it, for the present. It was stated at the 
last meeting of the Water Committee that the consump- 
tion was 9,000,000 gallons per day, and that the Corpora- 
tion still had- 415,000,000 gallons in store. It was, how- 
ever, decided that restrictions upon the use of water 
should be adopted. At Abertillery, also, restrictions have 
been put into force. This Water Board’s reservoir at 
Grwyne Fawr still contained 73,000,000 gallons, but the 
level stood 58} ft. below the overflow. Many of the local 
springs have dried up entirely. 

Weiring the River Taff at Cardiff—On many occasions 
Cardiff Corporation have discussed the weiring of the 
River Taff through the city, so as to replace the present 
dismal scene at low tide with a promenade and boating 
river. The late Mr. William Harpur, formerly city 
engineer, reported strongly against such a scheme on 
the ground that water would percolate into the base- 
ments of neighbouring houses. It is, however, now 
believed that modern concrete work would obviate any- 
thing of that kind, and the present City Engineer has 
been asked to report upon the subject, and also upon the 
provision of swimming baths for the Cardiff schools. 


More Heavy-Oil ’Buses for Cardiff—Cardiff Transport 
Manager and Engineer reported to his Committee that he 
would have to recondition eighteen petrol "buses at a 
cost of 3,6001. to meet the requirements of the Road 
Traffic Act. The average age of these "buses was nine 
years, and each had run over 300,000 miles. He ex- 
pressed the view that such expenditure would be waste- 
ful, and as an alternative, he recommended the purchase 
of ten "buses with heavy-oil engines at a cost of 16,0001., 
representing an annual charge of 2,6481. for seven years. 
On these *buses, which would be of the latest type, there 
would be an annual saving of 3,2041. between petrol at 
ls. a gallon and heavy oil at 4}d. a gallon, while the 
heavy oil gave much greater mileage. ft was decided to 
invite tenders for such heavy-oil "buses. 


New Road Through Caerleon.—Caerleon Urban Council 
have asked the Monmouthshire County Council to con- 
sider their objections to the proposed new 40-ft. main 
road from Newport to Usk, so far as it passed through the 
ancient town of Caerleon, which is noted for its Roman 
remains. The roadway, as designed, would require 
houses to be set back, and would also interfere with some 
of the buildings which the Council desire to preserve. 


Gwendraecth Valley Trunk Road.—Llanelly Rural 
Council are pressing the Carmarthenshire County Council 
to proceed with the new trunk road through the Gwend- 
raeth Valley, and pointed out that with the development 
of the district this road was becoming more urgently 
needed, especially as accidents at certain level crossings 
were increasing in frequency. The road was included in 
the County Council’s five-years’ programme, but was 
not proceeded with, owing to the Ministry of Transport’s 
restrictions on economy grounds. 


Prpat Cycies In Portucat.—A confidential report 
on the markets for pedal cycles in Portugal has n 
issued by the Department of Overseas Trade, 35, Old 
Queen-street, London, 8.W.1, to firms whose names are 
entered on its special register. United Kingdom firms 
desirous of obtaining a copy of the report, together with 
particulars of the special register service of information, 
should apply to the Department, quoting reference 
No. G.Y. 12,883. 


“ 





NOTICES OF MEETINGS. 


Institute or Merats.—Autumn meeting at Bir- 
mingham, Monday, September 18, to Thursday, Septem- 
ber 21. For programme, see page 138, ante. 

INSTITUTION OF MUNICIPAL AND County ENGINEERS. 
—South Western District: Saturday, September 23, 
11.45 a.m., Guildhall, Exeter. “The Problem of the 
Slum,” by Mr. C. R. Hutchinson. 











NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

_The Cleveland Iron Trade.—There is little Cleveland 
pig-iron available for the market. Output is very light 
and stocks have been reduced to such small dimensions 
that early a of make seems essential. Much 
of the iron absor locally is going into use at producers’ 
own consuming works. Fair quantities are being supplied 
to firms in Scotland, and occasional sales to customers 
abroad are reported, but business for shipment to foreign 

rts is still obtainable only by accepting compacettohy 
ow s. Terms of sale for export are matter of 
individual bargaining, but for other trades, prices are 
definitely fixed and are very firm. That there is con- 
fidence in the future is emphasised by the readiness with 
which buyers enter into forward contracts at round 
about current terms. The feeling that values are more 
likely to advance than otherwise is quite marked. For 
local consumption, No. 1 Cleveland is 65s. and No. 3 
g-m.b. is 62s. 6d., while foundry 4 and forge 4 are each 
61s. 6d.; North of England buyers outside the Tees-side 
zone are charged 2s. above these rates; delivery prices 
to Glasgow are based on No. 3 at 65s. 3d., and delivery 
prices to Falkirk are ruled by No. 3 at 62s. 3d. 

Hematite-—The firmer tone that entered the East 
Coast hematite branch of trade recently is well sustained, 
but the expected rise in values has not yet occurred. 
Local and other home consumption is increasing, and 
overseas inquiries, while far from heavy or numerous, 
show some expansion, despite continued severe Con- 
tinental competition in foreign markets. Accumulations 
at the blastfurnaces are decreasing, but quantities 
stored are still a good deal larger than iron masters 
consider desirable to carry. Makers and merchants do 
not hesitate to grant price concessions to secure foreign 
trade, but home buyers have to pay recognised market 
figures, which stand at 59s. 6d. for No. 1 grade of hema- 
tite, and 59s. for ordinary qualities, both f.o.t. at makers’ 
works. 

Foreign Ore.—There is not much business passing in 
foreign ore, consumers still being very well placed as 
regards supplies. Sellers, however, are taking a firmer 
stand than for some time, and would not make contracts 
for supply over a period at rates now ruling. Best 
rubio is strong at 15s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
becoming more scarce, and sellers experience no difficulty 
in obtaining 16s. for good average qualities delivered to 
Tees-side works. 

Manufactured Iron and Steel.—There is more business 
passing in several branches of manufactured iron and 
steel. Makers of raw steel are heavily sold, and report 
more orders coming forward. As regards finished 
material, constructional steel producers have quite a lot 
of work on hand, manufacturers of railway requisites are 
better placed than recently, and sheet manufacturers 
have substantial contracts to execute. Departments 
dependent upon shipbuilding are still extremely quiet, 
but inquiries for rivets, plates and angles have improved 
a little. Quotations, all round, are well maintained. 
Common iron bars are 91. 15s.; best bars, 101. 5s. ; 
double best bars, 101. 15s.; treble best bars, 111. 5s. ; 

acking (parallel), 8l.; packing (tapered), 10/.; steel 
Billets (soft), 51. 7s. 6d. ; steel billets (medium), 61. 12s. 6d.; 
steel billets (hard), 71. 2s. 6d. ; steel ship plates, 81. 15s. ; 
steel angles, 81. 7s. 6d.; steel joists, Ai 15s.; heavy 
sections of steel rails, 8/. 10s. for parcels of 500 tons and 
over, and 91. for smaller lots; fish plates, 12/. 10s. ; 
black sheets (No. 24 gauge), 10/. for delivery to home 
customers, and 91. f.o.b. for shipment abroad, and 

alvanised corrugated sheets (No. 24 gouge), 121. 10s. 
for delivery to home customers, and III. f.o.b. for 
shipment overseas. 

Scrap.—There is no new feature in light and heavy 
cast-iron and in the machinery metal branches of the 
scrap trade, but heavy steel is in much demand and is 
scarce. As much as 46s. is stated to have been paid for 
the last-named commodity, but consumers endeavour 
to buy at round about 43s. 6d. 








INTERNATIONAL ConGRESS FOR SCIENTIFIC MANAGE- 
MENT.—The Federation of British Industries, 21, Tothill- 
street, London, 8.W.1, has announced that the sixth Inter- 
national Con; for Scientific Management will be held 
in London in July, 1935. The proceedings of the Congress 
will comprise, firstly, the reading and discussion of papers 
covering administration and management in agriculture, 
commercial distribution, productive industry, and 
domestic economy. This will be followed by plenary 
sessions, and the Con will terminate with visits to 
factories and tours of inspection to places of general and 
industrial interest. Sir George Beharrel, D.S.O., has 
been appointed chairman of the Con; , while Dr. E. F. 
Armstrong, Sir Henry Fowler, and Sir Josiah Stamp are 
members of the executive committee. The first congress 
of the series was held in Prague in 1924, the second in 
Brussels in 1925, the third in Rome in 1927, the fourth 





in Paris in 1929, and the fifth in Amsterdam in 1932, 
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THE SHIPPING, ENGINEERING AND 


TO 





MACHINERY 
EXHIBITION AT OLYMPIA-—II. 


SUPPLEMENT 


ENGINEERING. 


In commencing, in our issue of last week, our) 150 lb. per square inch, its maximum, the output is}of hand-drawn copper segments insulated with 


account of the Shipping, Engineering and Machinery 


Exhibition, now being held at Olympia, we began 


with an example of one of the later developments | impulse type, in which the steam is practically 
We com- 


in prime movers, the heavy-oil engine. 


4 kW at 4,000 r.p.m. 


| best quality mica. 


The armature is impregnated 


The turbine is of the two-pass velocity stage | complete after winding, the insulation being suit 


| wholly expanded in a correctly-formed nozzle. 


able for tropical climates and humid atmosphere. 
It will be realised from Fig. 47 that the horizontal 


mence this week with reference to recent develop-|The wheel blades are arranged for radial flow. | set is identical with the vertical one, except that the 
The steam issuing from the nozzle is directed on to | inlet valve is turned through a right angle and the 
On the stand of Messrs. Belliss and Morcom, | the outer periphery of the ring of blades and leaves | condensate pump drive is provided by an extension 


ments of steam plant. 


Limited, Ledsam-street works, Birmingham, 16, 

















Fig. 46. Non-ConpDENSING MIDGET 
TurBo-GENERATOR SET; MEssrs. 
BELLIsSs AND Morcom, LimIreb. 


the flexibility of the steam turbine as a power unit 
is well illustrated by a new design of turbo-generator 
for very small outputs which has been given the 
distinctive name “ Midget” turbine, and which is 
illustrated in Figs. 46 and 47, on this page. The 
first shows the set mounted vertically, and as a 
non-condensing unit. In this form it takes up 
remarkably little space. The turbine is seen 
immediately above the base, in the middle is the 
dynamo, and above a casing housing the governor, 
&e. The example given in Fig. 47 shows the unit 
mounted horizontally, and provided with a condenser 
and condensate pump, a layout which, whilst 
occupying somewhat more floor space, has the 
advantage, sometimes desirable, of conserving the 
condensate. The units are designed for a variety 
of purposes in situations where steam is available 
but no electric current, yet where a small quantity 
of current is required, to drive smithy and other 
fans, gas boosters, vacuum pumps, &c., or for 
locomotive lighting, or factory night-pilot lighting, 
or for small electro-deposition plant. The range of 
power varies with the pressure conditions. Thus, 
for an output of } kW, a pressure of 50 lb. per square 
inch is required, a pressure which, incidentally, can 
usually be obtained from banked-up boilers when 
night-pilot lighting is required. With a pressure of 


| it on the inner periphery. From there it is re- 


of the shaft. The condensing water is intended to be 





Fig. 47. 


MipGget Turso-GENERATOR SET WITH CONDENSER; Messrs. BELLISS AND Morcom, 
LIMITED. 


| directed to the blades by a guide passage in the |taken from an independent source, and a high 


cover, finally emerging on the outer periphery and 
escaping through the exhaust passage. This is 
shown to the right of Fig. 46. In front of it is the 


| steam inlet chest containing a balanced throttle | 


|valve actuated by a Pickering-type governor 
mounted directly on the shaft and fitted with the 
hand speed-regulating gear seen at the top of the 
j}machine. The turbine-casing and wheel are sub- 
| jected to the exhaust pressure only, the former being 
|made of close-grained ordinary cast iron. The 
wheel and shaft are of steel and the blades of brass, 
though stainless steel blades can be supplied if 
required. The wheel assembly is accurately 
balanced. The shaft main bearings are of the 
Hoffmann ball type, with grease lubrication, and are 
supported in the ends of the generator casing. 
The electrical portion of the unit is made by Messrs. 
Higgs Motors, Witton. The dynamo is of the 
shunt-wound protected type with interpoles and is of 
robust construction, being built to British Standard 
specification. The yoke is of cast steel with mild 
steel poles and interpoles bolted on. The coils are 
former wound. The shaft is of 35-ton to 40-ton 
tensile steel, ground to B.S.S. limits. The armature 
core is of best quality electrical steel plate, and is 
keyed to the shaft. The commutator is built up 








vacuum is not aimed at, as the main function of the 
condenser is not to increase the thermal efficiency 
of the plant, but to recover the condensed steam. 
When running with an output of 1-5 kW, tests have 
shown a consumption of 260 lb. of steam per hour at 
full load. 

Messrs. Belliss and Morcom’s larger turbines are 
illustrated by the bottom half casing, the rotor and 
the governor box of a turbine generating 1,500 
brake horse-power at 4,500 r.p.m. This is illustrated 
in Figs. 48 and 49, page 294. There is a total of 16 
stages, all of the single-row, Rateau type. The 
stator blades are all of Monel metal and the rotor 
blades of stainless steel. The steam pressure 
160 lb. per square inch, and the temperature 500 
deg. F. The set is condensing and runs with a 
vacuum of 28-5 in. It is intended for driving a 
1,250-kW alternator and a 300-kW dynamo at a 
speed of 1,000 r.p.m. through gearing. The con- 
denser is not exhibited, though it is shown in Fig. 48, 
in order to make the general layout clearer. It is 
of the makers’ “ squat ” pattern, directly connected 
to the exhaust branch without the intervention of 
piping and expansion joint, the function of the 
latter being effectively performed by the springs on 
which the condenser is supported. The turbine is 
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Fias. 48 AND 49. ,500-1.H.P. Secer-ContTaInep 
Turpine Set; Messrs. Betitiss anp Morcom, 
LIMITED. 











* centre-suspended,” thereby eliminating the relative 
rise and fall of rotor and stator. At the high-pressure 
end, the suspension is sufficiently elastic laterally 
to provide for relative lateral expansion and con- 
traction of the hot and cold casings. The high- 
pressure pedestal, which forms the oil reservoir, 
pump and strainer chamber, is of fabricated steel 
standing directly on the floor. The condenser 
pumps, not exhibited, consist of a motor-driven 
circulating pump and a vertical spindle condensate 
pump driven by vertical gearing from the governor 
end of the turbine as shown in Fig. 48. This gearing 
is self-contained and is force-lubricated from the 
turbine system. The governor mechanism, stop 
valve, emergency valve, &c., follow the firm’s 
standard practice. The plant generally is well suited 
for ship auxiliary service. With regard to the other 
exhibits on this stand, it is interesting to note that 








the reciprocating engine made by the firm is still 
popular, A two-crank compound engine of this 
type, forming one of two sets for a Great Western 
Railway vessel, is being shown, coupled to a 50-kW 
generator made by Messrs. Sunderland Forge and 
Engineering Company, Limited. The firm’s oil Fie. 49. 

engines are represented by a six-cylinder compres- 

sion-ignition vertical engine developing 200 brake | tion of this engine will be found in ENerygertne,| 101, Grosvenor-road, London, 8.W.1, are showing 
horse-power at 600 r.p.m., direct-coupled to a Cromp- | vol. exxxv, page 210 (1933). several types and sizes of the Sharples super- 
ton Parkinson generator. An illustrated descrip- Messrs. Super-Centrifugal Engineers, Limited, | centrifugal separators and clarifiers. Examples of 
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the firm’s practice in these directions are to be| ting it on its axis, so that the distance between its 
found in ENGINEERING, vol. cxix, page 226 (1925), | edge and the basket surface is varied. This adjust- 
and vol. exxviii, page 334 (1929), and need not be} ment is effected by the handwheel C. The knife 
further commented on here, but the 65-in. horizontal | is automatically traversed through gearing driven 
continuous-operating self-discharging bulk centri-| from the main spindle. This consists of a worm 
fuge also exhibited will be described as this is one| gear D, actuating, through a vertical and horizontal 
of their most recent developments. The machine, | shaft and bevel gears, a spur wheel meshing with a 
which is illustrated in Figs. 50 and 51, above, | similar wheel on the knife spindle. This gear can be 
differs considerably from the usual vertical type of | made out in Fig. 51. The traverse is started and 
centrifuge, the basket revolving on a horizontal axis, | stopped by means of the lever seen immediately 
and the centrifugal action taking place in a series! below the adjusting handwheel. A friction clutch is 
of vertical planes. Figs. 50 and 51 show the machine | embodied to avoid possible damage due to seizing 
with a perforated basket, this form being used when | or jamming, and all the mechanism can be readily 
materials are to be drained, i.e., when crystals and | inspected without dismantling. The crystals, or 
granular substances are to be dehydrated, but it is} other solids, cut away by the knife fall into an 
also made with a solid basket when sedimentation is | internal receiving chute, whence they are discharged 
aimed at. The latter operation is applied in those | into a suitable receptacle for removal. 
cases where the suspension of material in a liquid; No decanting gear is shown in Fig. 51, but it is 
results in poor filtration, e.g., where the particle| to be seen in Fig. 50, the machine in this case being 
size is very small or is of a slimy nature. used for sedimentation. The supernatant liquor is 
The term “ continuous-operating”’ used in desig-| continuously removed from the basket without the 
nating the machine refers to the interesting feature | speed of the machine being reduced, by means of the 
that it is unnecessary to shut it down or even to| decanting pipe, which is so arranged and operated 











reduce its speed when the solids which have been | that no turbulence is caused. The movement of the 
dried or deposited are ready for discharge. The| pipe is effected by a ratchet-feed motion actuated | 
term “ self-discharging”’ implies, of course, that | by a chain drive, operated by worm gear on the | 
this operation is automatic. An external view of | main spindle. A dog-clutch with a horizontal lever | 
the horizontal bulk centrifuge is given in Fig. 50,| is used for starting and stopping the motion. This | 
the decanting gear for removing the liquid part of | is shown near the chain-drive gear-box. The large | 
the charge being seen near the centre, whilst the | capstan wheel above, to the left of it, is provided for | 
knife gear for scraping the solid part off the interior | hand operation. The sedimented solids are removed | 
of the basket lies above it. The construction is, how-| by the knife gear already described. The spindle | 
ever, more clearly shown in Fig. 51. The material| is mounted on double-roller bearings at both ends 
to be treated is introduced through the feed tube A.| and is provided with a band brake. It may be 
This appears as a plain tube, projecting inside the | either belt-driven or direct-driven. Owing to the 
basket, but the end is, as a matter of fact, varied in| continuous operation provided, a constant speed 
shape with the material so as to avoid turbulence} may be maintained, by which it is claimed that 
in the liquid layer, a point of importance, when! less power is required as compared with a machine 
colloidal substances, e.g., sludge, are being treated. | which is stopped for loading and unloading, wane 
The Sharples horizontal bulk machine, by reason of | less wear and tear also results. The output of | 
this variation of inlet and the operation of the| the Sharples horizontal machine is stated to be| 
automatic decanting gear, can thus be made to yield | greater than that of the more usual vertical machine, | 
a perfectly clear supernatant liquor. The feed is! size for size. The horizontal machine is built | 
either by gravity or, if the solid content of the| of various capacities down to 12 in. diameter of 
material is very high, by a hopper and screw con- | basket. 
veyor. The feed inlet opening is seen in the base-| It is a mistake to consider that the exhibits of 
plate at the right of Fig. 50, the two openings in| firms whose standard products have been familiar to 
the casing on the left being those of two perforated | two generations or so of engineers may be passed with 
pipes by means of which the cake of crystals, &c., | scanty scrutiny, for, apart from their educative influ- 
deposited in the basket, as also the casing of the | ence on the younger men, they are generally found 
machine, can be washed when necessary. to be interesting in the way of showing how modern 
The deposit, when finally separated and in some | materials, technique and methods of manufacture 
cases washed, is removed from the basket by means | have influenced machines or apparatus that have, 
of the knife B. This knife is traversed along the| in their broad principles, stood the test of time. 
internal surface of the basket in a manner analogous | Such an exhibit is that of Messrs. E. Green, Limited, 
to that of a turning tool in a lathe, and can be| Economiser Works, Wakefield, whose well-known 
adjusted to give any required depth of cut by rotat- | economiser is represented by an example containing 
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48 tubes, 9 ft. long, up to date in every respect, 
whilst later products are illustrated by a cast-iron 
oval tube air-heater containing six elements, a 
Foster economiser of 24 elements, each 12 ft. long, 
and an “ Eco Minor” dry-cleaning machine. The 
latter exhibit, which is shown in Figs. 52 to 54, 
page 296, illustrates the enterprise of the firm in 
taking up the manufacture of an apparatus which 
has hitherto been almost a foreign monopoly. 
Though made by Messrs. E. Green, Limited, it must 
be made clear that the “ Eco Minor” dry-cleaning 
machine is marketed by their subsidiary company, 
Messrs. Eco Power, Limited, 15, Lincoln’s Inn 
Fields, London, W.C.2. A very important charac- 
teristic is that it makes use of non-inflammable, 
solvents, viz., either carbon tetra-chloride or 
trichlorethylene, which, together with the fact that 
it is compact, self-contained and totally enclosed, 
makes the machine particularly suitable for use in 
such vessels as passenger liners, whilst on land it 
may be installed in situations which are forbidden 
to the machine using inflammable solvents, a distinct 
advantage to laundries and so forth, where it can be 
employed on existing premises without the imposi- 
tion of any restrictions. 

As implied by its name, the machine is of mode- 
rate capacity, this being 25 lb. to 30 lb. dry weight 
of clothes or textile materials. The machine consists 
primarily of a rotating drum, in which the soiled 
clothes are passed through the solvent, with appa- 
ratus for recovering the solvent in a clean condition 
and for drying and deodorising the clothes after 
cleansing. The drum, the position of which can be 
made out in Figs. 52 and 53, is 24 in. in diameter 
by 36 in. long, and is made of perforated Monel 
metal. It is supported on ball-bearings carried on 
pedestals independent of the casing, which is made 
of mild steel heavily galvanised after manufacture. 
Access to the drum is obtained through a heavy 
hinged door of Monel metal, which is kept screwed 
down on its seat during operation. This hermetic 
sealing, which is carried all through the machine, 
conduces to great economy in the use of the solvent 
and protects the operator from fumes. The general 
construction of the machine can probably best be 
understood by considering its method of operation. 
When the soiled material has been loaded into the 
drum and the casing door made tight, clean solvent 
is run into the drum chamber, from the storage tank 
above it, until the correct level is reached in the 
gauge glass, and the driving motor is started. This 
motor is of 3-75 h.p. and drives the drum and 
other parts through the multiple belts shown. The 
main driving shaft runs at 200 r.p.m., but the drum 
rotates at 20 r.p.m., being automatically reversed 
in direction every 5 revolutions until the washing 
operation is completed, i.e., in from 8 to 10 minutes, 
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Non-INFLAMMABLE SOLVENT 
Messrs. E. Green And Son, 


Fies, 52 To 54. 


The rotary-type pump, seen below the motor in 
Fig. 52, is then started, and the solvent, with the 
yrease and dirt suspended in it, is withdrawn from 
the drum chamber and under pressure, 
through a filter underneath it. This filtration is 
only « preliminary step in the purification of the 
solvent which, after passing through the filter, is 
delivered into a steam-heated evaporator, adjacent 
to the filter, and vaporised. The vapour then passes 
up the vertical pipe, shown to the left of Fig. 53, toa 
water-cooled condenser on the top of the storage 
tank, and from the condenser it is passed back to the 
storage tank for re-circulation by way of a separator, 
which removes any entrapped water. The storage 
tank holds 80 gallons of solvent, the amount of 
solvent in circulation being 120 gallons. Tests show 
a loss of 4 per cent. of solvent on the dry weight of 
the material cleaned, but general working conditions 
may cause this to be slightly increased. 

The withdrawal of the solvent from the drum 
chamber does not, of course, completely remove it 
from the material in the drum. This is done by 
centrifugal action, the drum being rotated, in one 
direction only, at a speed of 400 r.p.m. The 
lever on the upper part of 
54, that for the high speed 
being on the lower part. After centrifugal extraction 
has been carried on for 10 minutes, the machine is 
stopped and started again at the low speed for the 
drying operation. This is effected by circulating 
hot air through the machine by means of the fan, 
driven by a 0-75-h.p. motor running at 2,500 r.p.m., 
in conjunction with the steam-heater shown to the 
left of Figs. 52 and 54. A baffle arrangement inter- 
cepts any fluff or light particles picked up by the air 
stream, while a cooler on the circuit causes any 
solvent vapour in it to be separated out as liquid. 
At the end of the drying period of from 20 minutes 
to 25 minutes, valves on the air circuit are opened 
and fresh air is blown through the clothes for a few 
moments to reduce their temperature and to remove 
any trace of odour should any remain. The whole 
process takes from 50 minutes to 60 minutes, 
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the drive casing in Fig. 


and is claimed to be more effective than any of the 


Dry-CLEANING MACHINE ; 


LIMITED. 


processes hitherto used. 
The rapidity of operation 


and the fact that the 
machine can be safely 
used on any premises 
should be distinct com- 


mercial assets. About 1-75 
units of electricity, 125 Ib. 
of steam, and 60 gallons 
of water are consumed per 
load, the solvent being 
recuperated and used re- 
peatedly. The overall 
dimensions are: Height, 
8 ft. 6 in., length, 10 ft. 
6 in., and width, 4 ft. 
The total weight, fully 
loaded, is approximately 
2} tons. The machine 
well finished, the drive 
casing with chromium- 
plated strips being par- 
ticularly neat. The three 
gauges on it indicate the 
air temperature, evaporat- 
ing temperature and filter 


18 


pressure. 
Messrs. Kelvin, Bot- 
tomley and Baird, Limi- 


ted, 18, Comsbricigy-cteest, 
Glasgow, C. was to be 
expected, show a variety 
of instruments with which 
the firm’s name has long 
been associated, such as 
various forms of magnetic 
compass, sounding mach- 
ines and tubes, and the 
Pneumercator distant 
reading apparatus for a 
variety of purposes. 
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Mest of these have already been 
_— with at some time orotherin these columns, and | 





Fie. 54. 
detail. An instrument for enabling the stability or 
metacentric height of a vessel to be determined 


, beyond saying that the display is of a most in- | under any condition of loading without calculation 


rede character, will not be here referred to in 





| may, however, be considered somewhat fully. This is 
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StasBiLity Indicator; Messrs. Ketvin, BorromMLey anp Barrp, LiMIrep. 





59. 


Fia. 


SECONDARY-AIR PRE-HEATER ; Messrs. Ke_vin, BOTTOMLEY AND Batrp, 


LIMITED. 


known as the K.B.B. Stability Indicator (Ralston’s 
Patent) and is shown in Figs. 55, 56, and 57, on 
this page. It is, in effect, a kind of circular slide 
rule, and, apart from simplicity in operation, has the 
advantage of attaining in a small space on a 
chart room wall the same end as the commonly 
employed method of suspending a long pendulum 
in a vessel's hold. The general appearance of the 
instrument is shown in Fig. 57. It measures only 
18 in. by 12} in. by 3} in. deep, and is attached to an 
athwartship bulkhead in a situation convenient for 
the responsible officers. The face of the instrument 
consists of a fixed outer portion and a fixed inner 
portion between which is a ring capable of rotation. 

Scales are engraved on these parts as follows. 
On the fixed outer portion at the topis a scale show- 





ing degrees of heel, over which a pointer moves, and 
below that is one (A) showing displacement in tons. 
The inner fixed portion bears, on its lower edge, 
another scale of degrees of heel, and the outer and 
inner edges of the moving ring carry scales of 
heeling moment (B) and metacentric height (C). 
The scales on the white portion may be neglected 
for the moment. At the bottom of the instrument 
is a sensitive bubble tube, somewhat similar to that 
of the ordinary spirit-level, but pivoted below its 
centre so that it can be moved through an angle. 
The movement is effected by the sector seen in 
Figs. 55 and 56, which meshes with a pinion attached 
to a spindle terminating in a knob in the centre of the 
dial. The pointer ranging over the upper angle-of- 
heel scale is fixed to the pinion. The cursor ring of 








the dial is moved by a bridge pivoted on the spindle. 
The lower part of the instrument below the dial is 
engraved with instructions for operating it, which is 
a simple matter and does not require any particu- 
lars other than those the shipmaster invariably has. 

These particulars are the displacement of the 
vessel at different draughts and the heeling moment 
caused by the application of a known weight at a 
known distance from the fore-and-aft vertical 
plane. This weight may be either that of the water 
contained in a bottom tank or that of a load which 
can be shifted from one side of the deck to the other, 
the heeling moment in either case being in foot-tons. 
The trim of the vessel before the heeling test is 
made is noted by turning the central knob of the 
instrument so as to bring the bubble to zero, i.e., 
in the centre of the tube. The heeling angle indi- 
cated on the top scale, if any, is recorded. A tank 
on either side of the vessel is then pumped full, or 
the deck load shifted, to give the testing heeling 
moment, and the bubbie is again set to zero, giving 
a second reading on the top scale. This second 
reading is modified, unless the ship happens to be 
on a precisely even keel when the first reading is 
made, by subtracting or adding the first reading, and 
the cursor is then used by being turned round so 
that the test heeling moment graduation on scale 
B is coincident with the graduation of the dis- 
placement at the time of the test, on scale A. 
The degree of heel, determined as above described, 
but read this time on the central scale, then indicates, 
on scale C, the metacentric height. It may be 
noted that this scale is now graduated down to 
3 in., instead of 12 in. as shown in Fig. 57. Scales A 
and B have a wide range so that the instrument is 
suitable for use on practically any vessel. For very 
small vessels their readings can be mentally divided 
by 10. At the same time the instrument can be 
made even more simple to use by the addition of the 
two scales shown in white in Fig. 57. These are 
graduated for the particular vessel concerned, the 
mean draught in feet being given on the fixed scale, 
and marks indicating the heeling moment due to 
various tanks on that of the cursor. Setting the 
cursor so that the mark of the particular tank in use 
coincides with the mean draught at the time of 
test enables the metacentric height to be read off 
directly from the heel angle on the cursor without 
reference to scales A and B. This fitting is 
optional. It is hardly necessary to point out that 
the instrument is likely to be of great service, 
particularly in passenger vessels where the increased 
top weight, extra boats and gear, and greater 
freeboard required by recent regulations concerning 
the safety of life at sea, tend to cause anxiety as 
regards stability. 

The second of Messrs. Kelvin, Bottomley and 
Baird’s exhibits chosen for comment is of a quite 
different nature, consisting as it does of an example 
of a secondary air pre-heater, known as_ the 
‘*Colecon,” for the furnace doors of boil:rs and 
heating plants. It is shown in Fig. 59, annexed, 


| as applied to the door of a Lancashire boiler, and a 


diagrammatic section is given in Fig. 58. The 
secondary air supply passes through a labyrinth 
formed in the door, which is of cast iron, and enters 
the furnace in a highly-heated condition through a 
series of nozzles, by which device more thorough 
mixing with the furnace gases is ensured. The 
inlet for the cold air is provided with a throttle for 
regulation. Results of two eight-hour tests on a 
Scotch marine boiler show that with the “ Colecon ” 
in use, the coal consumption was reduced by about 
5 per cent., whilst the steam pressure was increased 
from 165 lb. to 178 lb. per square inch, and the 
engine speed also increased from 74-8 r.p.m. to 
78-6r.p.m. The average CO, with the “ Colecon ” 
in use was 14-3 per cent., and without it, 12-6 per 
cent. Among other exhibits the firm showed the 
Denny-Edgecombe torsionmeter, a new colour- 
vision testing lamp, loud-speaking telephones, 
electro-medical apparatus, &c. 

The display on the stand of Messrs. Dobbie, 
McInnes and Clyde, Limited, 57, Bothwell-street, 
Glasgow, C.2, shows not only a representative 
range of the horse-power indicators with which the 
firm’s name has been long identified, but a number 
of other instruments in considerable variety, ¢.g., 
ships’ compasses, hand and motor-driven sounding 
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machines, draught 
boiler and tank level indicators, &c. 

The instrument illustrated in Figs. 60 and 61, 
above, is the “ Dobbie-McInnes”’ Stabilograph 
for determining and recording the stability of a 
ship under various conditions of loading. For 
the sake of clearness Fig. 60 shows the instrument 
with its protective cover removed. This cover is 
fitted with carrying gear to assist in portability. 
The diagram traced on the chart, an example of 
which is shown in Fig. 61, enables the officer in 
charge to obtain an accurate measurement of 
metacentric height without calculation or reference 
to tables. The working parts of the instruments 
consist of a heavy short-period pendulum oscillating 
on knife edges and a sensitively-pivoted pen arm 
having an angular movement proportional to that 
of the pendulum and increased so that a pendulum 
swing of 0-025 deg. is distinguishable on the chart. 
The chart drum rotates at the rate of one revolution 
in 20 minutes. In the standard instrument the 
pendulum is controlled by a dashpot to damp out 
irregular vibrations and, when not in use, is raised 
on a cradle off the knife edges. The pen arm can be 
disengaged from the pendulum gear by a cam 
mechanism, also used for adjusting purposes. The 
method of using the instrument is best described 
by reference to Fig. 61. It is placed so that the 
pendulum oscillates in an athwartships plane and 
the drum is set in motion to record the line A B. 
This will be of wave form varying with the natural 
rolling period of the ship. A known heeling force 
is then applied to the ship, by filling a bottom tank, 
moving part of the crew from one side to the other, 
&c., and a second reading C Dis taken. Mean lines 
are then drawn through the sinuous curves and the 
vertical distance between the two lines is read off, 
and interpreted by means of a graph to give the 
metacentric height. 

The second pair of lines EF and H K simply 
show that the actuating weight need only be large 
enough to obtain a measurable movement of the 
pen. The figure is a record of two inclining 
experiments for determining the metacentric height 
and period of roll of a vessel, the experiment AB : CD 
being made with a large heeling moment and 
E F:HK with a small one. The instrument can, 
of course, be used for any size of ship, but the deter- 
mination of metacentric height is not the only 
function it can perform. As a matter of fact the 
actual instrument illustrated in Fig. 60 is adapted 
for determining the period of roll at sea as well as 
the G.M. This involves some extra fittings such as 
a specially designed dashpot and plunger. When used 
as a rolling recorder, moreover, the vertical gradua- 
tion of the chart is altered so that a heel of 30 deg. 
each side of zero may be recorded, the G.M. measure- 
ment being 3 deg., on a more open scale. The 
only alteration required to make the Stabilograph 
so fitted suitable for G.M. determination is the 
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changing of the pen arm. The instrument may be 
also used as an accelerometer, e¢.g., for the investiga- 
tion of the running of such vessels as ferries, or for 
the recording of the static and dynamic friction of 
the vessel down the slipway, safe launching de- 
clivity, &c. It may also be employed to ascertain 
if a vessel has attained her maximum speed on 
measured-mile trials. 

Of the engine indicators the pattern shown in Fig. 
62, above, is exhibited for the first time. It is known 
as the new Mark V Super Diesel engine indicator. As 
its name implies it is intended for compression- 
ignition pressures. The parallel-motion has a 6 to | 
multiplying ratio and has only six pivotal points, 
a characteristic contributing to the reduction of 
inertia errors and wear. The motion is protected 
from damage by accident by a strong arch of circular 
form. The piston rod is very short and light and 
only about | in. is under compression, an advantage 
resulting from the position and method of con- 
nection of the pressure spring, which operates at 
atmospheric temperature. The piston is of hard 
steel with lubricating and grit-intercepting grooves. 
A quick-acting cylinder cap facilitates the changing 
of the springs. For unusually high pressures, spare 
cylinders of reduced area are inserted to increase the 
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pressure range of the springs, which are then double- 
coiled. 

There is also a new Mark VI continuous crank- 
angle-base Diesel engine indicator. This instru- 
ment embodies all the above features, but, as it is 
designed to take diagrams continuously, is provided 
with a triple drum gear, so that a roll of diagram 
paper may be used. This gear is driven through 
gearing from the engine camshaft. The indicator 
is useful in magnifying the peak of the diagram 
across the paper so that combustion details are more 
easily identified. The paper is automatically 
marked as regards timing at each top centre and 
conversion to the pressure-volume is, therefore, 
easily effected. An interchangeable reciprocating 
type drum may be fitted if required. The valve 
fitted to both these indicators is of the quick-operat- 
ing straight-through type. The valve seat, which 
is removable, is set across the passage through 
the valve at an angle which permits the operating 
handle to clear the body, whilst a straight passage is 
secured. The valve is self-aligning and both it and 
the seat are of heat-resisting non-corrosive steel. 
The valve is fully opened by only 2} turns, the 
first quarter-turn closing the atmospheric passage. 
When fully opened the spindle thread is protected 
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from the hot gases by a sealing valve on the spindle. 
It may be here mentioned that the example of the 
firm’s well-known “ Farnboro” electric indicator 
embodies several recent additions. This indicator, 
which records the cylinder pressure changes by the 
perforation of the diagram paper by a high-tension 
spark, is of particular service in testing such high- 
speed engines as those of motor cars and aeroplanes. 
In the latter case it has been satisfactorily operated 
on an aero-engine on a flight at an altitude of 
20,000 ft. The engine ran at 6,000 r.p.m. and the 
indicator -was situated 12 ft. from the cylinders. 

The Dobbie-McInnes “ Teledep ” remote-reading 
boiler water level gauge, shown in Fig. 63, page 298, 
as its name implies, enables the water level to be 
read at the firing floor or at an instrument board 
some distance from the boiler and either above or 


below it. The instrument consists of two chambers | Bourdon tube moves a vane which intercepts a jet 
connected together at the top by an inverted U-tube | of water passing from one nozzle to another. The 
of glass and metal and at the bottom communicating | 
with the steam and water spaces respectively of the | value proportional to the position of the vane, and 


boiler drum. The chamber communicating with | 


the steam space, #.e., that seen at the left hand of the 


figure, is higher than that communicating with the | 
Both the connecting pipes contain | 
water, that on the left resulting from condensed | 
steam and that on the right being the boiler water. | gear is employed, but, in this case, instead of the 
The two columns of water showing in the legs of the | Bourdon tube, a large oil-sealed bell is employed 


water space. 


U-tube are kept apart by trapped air in the bend of | 
the tube. The difference in head of the water in the | 
pipes, which difference is altered by any fluctuation 
of the water level, and the actual water level above | 
or below the mean level in the drum, is read off on | 
the right-hand scale in inches. Both pipes are | 
provided with filters and shut-off valves, whilst there | 
are automatic shut-off valves on the boiler drum. 

The rangefinder employed for many years for | 
navigational and other purposes on the warships of | 
the British Navy is now being used to an increasing 
extent on mercantile vessels and yachts. Messrs. | 
Barr and Stroud, Limited, 15, Victoria-street, | 
London, S.W.1, have specialised in the manufacture 
of rangefinders for many years, and three standard | 
equipments for navigational purposes form part of | 
their exhibit at Olympia. With these instruments 
the navigator is able to measure directly his distance 
from any object in sight by day, or from a light at 
night, the distance being obtained by one reading 
without calculation or reference to tables. Thus, 
the ship’s position can easily be determined. In 
addition to the rangefinders for navigational 
purposes, the exhibit includes a one-man range- 
finder equipment for rapidly measuring distances in 
land surveying. With this instrument, which is 
easily portable, the operator can measure the 
distances of several points successively. 

The exhibit also includes a wide range of 
binoculars for all purposes, including one of an 
entirely novel optical design by which, it is stated, 
the light transmission is increased by 20 per cent. in 
comparison with the ordinary type of binocular. 
The former, therefore, is particularly well suited for 
use in dull light, mist, or other conditions of poor 
visibility. 

Most of the exhibits of Messrs. George Kent, 
Limited, Biscot-road Works, Luton, Beds., have 
been illustrated and described in our columns on 
previous occasions, but we believe that the hydrau- 
lic system for the automatic control of industrial 
boiler plants which forms part of the firm’s exhibit 
has not been shown before. A special feature is 
being made of automatic boiler control, and a 
panel comprising master controllers of both the elec- 
trical and hydraulic systems is being shown. Other 
items include the fuel-air ration controller, a power 
cylinder suitable for the operation of dampers from 
the master control gear, and a full representation of 
the firm’s Venturi and mechanical meters for water, 
steam, gas, air and oil. One of their well-known 
clear-view screens is also exhibited. 

The hydraulic system of automatic boiler control, 
above mentioned, consists of two main units: the 
master controller which regulates the draught for 
all boilers, and a fuel-air ratio controller on each 
boiler which regulates the fuel supply. The master 
controller measures the pressure in the steam main, 
and as this rises and falls it adjusts the draught 
accordingly within fine limits. The regulation is 
made either by the dampers or by controlling the 





speed of the induced-draught fan motors, or 
sometimes by a combination of both. In the case 
of balanced draught, a furnace-pressure controller is 
provided on each boiler, while with natural draught 
the flue dampers are operated by a power cylinder, 
the movement of which is directly governed by the 
master controller. When the demand for steam 
increases, the pressure commences to fall and the 
master controller opens the dampers, thus increasing 
the air flow. The fuel-air ratio controller measures 
this increase and proportionately alters the rate of 
fuel feed. It may be pointed out here that a cam 
is provided in the fuel-air controller, and this can be 
cut to suit the characteristics of each individual 
boiler. The method of operation of the apparatus 
is as follows: The master controller measures the 








steam pressure by means of a Bourdon tube, and this 


pressure in the receiving nozzle is built up to a 


therefore to the steam pressure, and it is this 
governed pressure in the receiving nozzle which is 
connected, by suitable piping, to the various power 
units throughout the control gear. In the fuel-air 
ratio controller the same opposed nozzle control 


to measure the air flow. A water pressure of only 
about 20 Ib. per square inch is required to operate 
the gear. 

The exhibit of the Foster Instrument Company, 
Letchworth, Herts., consists of a complete range of 
indicating and recording temperature measurement 
and control instruments of the thermo-electric, 
optical and radiation types, together with electrical 
distance thermometers, both wall type and flush- 
fitting panel instruments being shown. The latest 
types of indicating and recording automatic tempera- 
ture controllers for use with oil, gas, and electrically- 
heated furnaces for the treatment of metals are 
shown, an indicating controller being shown in 
operation on an electric furnace so that its 
mechanism and method of operation can be demon- 
strated. We illustrated and described one of this 
firm’s automatic temperature controllers and 
recorders on page 213 of our 129th volume (1930). 
We understand that a large number of indicating 
controllers, complete with  electrically-operated 
valves for use on oil-fired furnaces, both the air and 
oil supplies being controlled separately, have been 
dispatched to Russia. It is pointed out that the 
separate control of the air and oil is the most 
efficient and economical arrangement, permitting 
perfect combustion to be obtained. Multi lamp 
signalling panels for mounting over the instrument 
itself, or over the furnace door, were supplied with 
the controllers. 

The exhibit of Messrs. Negretti and Zambra, 
38, Holborn-viaduct, London, E.C.1, comprises a 
number of this firm’s well-known instruments for 
marine and industrial use. These include mercury- 
in-steel dial thermometers for steam, water, oil, and 
air temperatures, which, it is claimed, give high 
accuracy combined with reliability and robustness. 
Rigid stem, distance, and edgwise types are shown. 
Attention may be called to a new temperature- 
recording instrument of the “* Mersteel ” type which 
has been designed to be equally accurate and 
reliable as the previous recorders, but to be sold at 
a more economical price. One of these instruments | 
was illustrated and described in detail on page 72 
ante. The mechanism is rust-proof and is enclosed | 
in a cast-iron circular case which is moisture-proof | 
and dust-proof. The chart is 9} in. in diameter. | 

We may also mention the electrical resistance 
indicators shown arranged to give a number of 
readings at one point. They are largely used for 
cold-storage installations, as well as for heating 
plants and other purposes. Thermo-couple indi- 
cators of the single- and multi-point types, suitable 
for furnace temperatures and high ranges generally, 
and a six-point recorder for temperatures up to 
2,550 deg. F., similar to that illustrated on page 166 
of our previous volume, are also shown. This instru- 
ment is used for recording industrial high-range tem- 
peratures and, among other refinements and 
improvements, contains mercury-tube switches, and 
a chart 5%-in. wide lasting 50 days, driven by a 








synchronous motor or by clockwork. It is also 
constructed on the electrical resistance principle for 
low temperatures, such as those in cold stores, and 
can also be used in connection with heating instal- 
lations. 

Automatic temperature controllers of the low- 
range type, operated by a mercury-in-steel ther- 
mometer movement, and of the high-range type 
operated on the thermo-electric principle, are also 
shown. Both types have, however, been illustrated 
and described in our columns on previous occasions, 
the former type on page 763 of volume cxxxiv 
(1932) and the latter on page 214 ante. Pressure 
recorders, draught gauges, boiler-house instruments, 
are also included in this firm’s exhibit, in addition 
to recording absolute vacuum gauges, flow-operated 
cut-outs, dial and liquid gauges for indicating the 
contents of fuel tanks, &c., and hot roller recording 
thermometers. The latter instrument is con- 
structed on the mercury-expansion principle with a 
bulb mounted on a roller or plate and connected to 
an indicating or recording instrument by means of 
armoured capillary tubing. The bulb is made in 
plate form with steel wings so as to provide a large 
contact surface, and when required to work on a 


|roller the bulb and plate are ground to suit the 


curvature of the roll. The back of the bulb plate is 
covered with asbestos for insulation, and provided 
with two studs fitted with lock-nuts for fixing 
purposes. These instruments, it should be noted, 
are calibrated on a heated rotating roller, to simulate 
actual working conditions as closely as possible 

A particularly interesting and attractive exhibit 
has been arranged by the Department of Scientific 
and Industrial Research to illustrate some of the 
many directions in which research work carried 
out in the Department’s own establishments and 
in the laboratories of co-operative research associa- 
tions formed under the auspices of the Department, 
is assisting the British shipping and engineering 
industries. From the National Physical Laboratory 
an exhibit is staged to show the work of the William 
Froude Laboratory, the exhibit including a ship 
model showing the method of testing for propulsive 
efficiency, various types of screw propellers and 
photographs and tables indicating the results 
accruing from the work done. From the Engineer- 
ing Department of the Laboratory, a combined 
bending and torsion fatigue-testing machine, and a 
spring-plate fatigue-testing machine, are exhibited, 
while a series of photographs illustrating the inspec- 
tion of gear-cutting hobs is shown from the Metro- 
logy Department. 

The Fuel Research Department has contributed 
a series of diagrams illustrating the conclusions 
reached from the reports of 336 fires of bunker 
and cargo coal at sea over a period of three years. 
It is noteworthy that 68 per cent. of the fires were 
due to preventable causes. Pulverised-fuel burners, 
and diagrams and microphotographs illustrating the 
influence of the types of coal and mill used for pul- 
verisation upon the size distribution, the shape of the 
particles, and the distribution of the petrographic 
constituents of the coal, are also included in the 
exhibit of the Fuel Research Department. The 
Chemical Research Laboratory has an _ exhibit 
illustrating the corrosion of iron and steel in sea- 
water, and the protection of magnesium alloys 
from corrosion in sea-water by selenium films. 
From the British Scientific Instrument Research 
Association a new instrument is being shown for 
measuring the thickness of iron or steel plates 
which are accessible from one side only, such as 
those of ships’ boilers, gas holders, &c. The instru- 
ment consists essentially of a horse-shoe electro- 
magnet excited from a suitable direct-current 
supply, and having incorporated in its yoke a simple 
form of torsion magnetometer. A change is pro- 
duced in the flux in the magnetometer gap when the 
poles of the horse-shoe magnet are applied to an 
iron plate and the torsion head has to be turned 
to bring the magnetometer needle into its normal 
position. The amount of change in the flux is 
dependent on the thickness of the iron plate to which 
the instrument is applied, and the scale of the 
magnetometer is graduated to give a direct reading 
of this thickness. At the Exhibition, an experi- 


mental apparatus designed to illustrate the action 
of this instrument is on view. 
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The exhibit of the British Non-Ferrous Metals 
Research Association relates to improved lead 
alloys for cable sheathing, the development of a new 
technique in nickel plating, a test for the porosity 
of cadmium coatings on steel, a special copper 
alloy containing a small percentage of silver for loco- 
motive firebox plates and stays, improved methods 
of aluminium founding, and non-ferrous alloys for 


high-temperature service, &c., while the corres- | 


ponding exhibit of the British Cast-Iron Research 
Association deals with a balanced-draught cupola, 
heat-resisting and corrosion-resisting cast 
high-strength cast iron, foundry practice, &c. 
The exhibit of the Iron and Steel Industrial 
tesearch Council illustrates research work in 


progress dealing with the various stages of iron and | 


steel manufacture from the coke ovens and blast 
furnaces to the finished steel products. Researches 
on coke, for instance, are being carried out by the 
Midland, Northern, and Scottish Coke Research 
Committees, and researches on blast-furnace reac- 
tions are being carried out in Professor Bone’s 
laboratory at South Kensington. Researches into 


the manufacture and properties of steel are being | 


undertaken by two joint Committees of the Iron 
and Steel Industrial Research Council and the Iron 
and Steel Institute. For nine years the Hetero- 
geneity of Steel Ingots Committee has been engaged 
upon a thorough investigation of the nature and 
extent of heterogeneity and the effect of various 
factors upon such heterogeneity. The methods 
of investigation employed by the Committee are 
clearly illustrated by the exhibits ; this work has 
heen referred to on several occasions in ENGINEER- 
Finally , the work of the Corrosion Committee is 
This covers atmospheric 
the corrosion of steel sleepers and 
marine corrosion. The exhibits illustrating the 
latter include some notable examples of the longevity 
of wrought iron in ships. The 8.S. Edina, for 
instance, was built of Lowmoor iron plates as far 
back as 1854, and the whole of her hull plates, it is 
believed, were intact until 1917. Since that time, 
renewals have been made at intervals, but it 
estimated that about half the original structure 
is still in the vessel. 

From the 
machines shown by Messrs. Hancock and Company 
(Engineers), Limited, Aurelia-road, Croydon, we 
select two of the latest designs. The first of these, 
Fig. 64, annexed, and known the 

Simplex"’ universal profiling machine, differs 
radically from the firm’s well-known “U” arm 
pattern, inasmuch as, in it, the cutting head and the 
tracing head are arranged in line, i.e., the work and 
the template are in the same horizontal plane, 
instead of being one below the other. The work is 
gap be- 
drawing 


ING, 
illustrated and explained. 


corrosion, 
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various examples of oxygen-cutting 


shown in as 


carried on suitable supports spanning the 
tween the sides of the main frame, and the 
or template is attached to one side or the other, as 
the case may be, of a reversible table, which swings 
on a central swivel between the opposite parts of the 
frame sides. As shown, the machine is fitted with 
the firm’s electric template tracer, which traverses 
the head along a strip template by means of a pair of 
differentially geared and serrated rollers driven by 
a ,';-h.p. motor, The tracer can, however, be 
altered in a few seconds so that the work can be 
cut by using a drawing instead of the metal tem- 
plate, or by using a wooden contour template. The 
cutting area is 60 in. by 40 in. The tracing head is 
attached to one end of a tube mounted in a carriage, 
the burner being attached to the other end. This 
tube is telescopic so that the distance between the 
burner and the tracer can be adjusted to suit the 
work in hand, 

The carriage runs on two tubes spanning the 
tracing table, and is capable of transverse movement 
for the full width of the table. The tubes themselves 
run on rails at either side of the table, coupled pinions 
engaging with racks fixed to the rails maintaining 
axial alignment. This arrangement provides a 
rigid support to the burner, and, it is clear, will 
enable straight lines to be cut in any direction as 


well as any desired curve, due to the freedom of 


movement resulting from the rolling carriage and 
rolling tubular saddle. Automatic operation for 
straight lines parallel to the axes of the machine 
can be effected, the cuts being either vertical or at 


irons, | 
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Fig. 64. OxyGEeNn-JET 


PROFILING MACHINE ; 


Messrs. HancocK AND COMPANY 


(ENGINEERS), LIMITED. 


a bevel. Circles can also be automatically cut. 
Two burner heads can be fitted if necessary to 
allow of dual regular or irregular cutting from one 
template or drawing. The gas is automatically 
lighted when the tracer is started and the whole of 
the operations, including the vertical adjustment 
of the burner, can be operated from either end of the 
machine at will. The cutting speed, in inches per 
minute, is indicated on a dial mounted on the tracer 
head. The metal cutting capacity is from } in. to 
8 in. in thickness. 

The 
different order, being hand 
from which features it is 
auto-cutting *’ machine. Its construction will be 
clear from the illustration. The burner is carried on 
a slide which provides lateral adjustment of 1} in., 
and which can be swivelled so as to cut bevels up to 
an angle of 35 deg. Its vertical distance from the 
work can also be regulated. The body of the machine 
is of box-form, and is made of cast aluminium. It is 
provided with two handles for guiding it, and is 
carried on two wheels on the underside at the front, 
and a castor at the The front wheels are 
driven by a motor of .',-h.p., the one nearest to 
the burner being permanently coupled to the motor 
| through worm reduction gear. The other wheel is, 
| however, coupled to the worm gear shaft by a 
| friction coupling, which can either be locked, par- 
| tially locked or quite free, a device which facilitates 
ithe hand guiding of the machine. When thus 
| used it has a tendency to cut in straight lines, but 
by proper control of the handles this can be corrected, 
the friction clutch allowing one wheel to slip as 
necessary. The main wheel shaft is mounted in 
| self-aligning ball bearings, and the driving wheel 
jnear the burner is protected by a copper asbestos 
| shield against sparks from the burner. The function 
of the front handle is merely that of guidance, but 
| the rear one embodies the controls also. It contains 
}a spring lever held in place by a notched catch. 
| The action of gripping the handle moves the lever 
into the first notch and starts the heating oxygen, 
and when the second notch is reached, the motor 
| is started and the cutting oxygen turned on. The 
travelling speed, in inches per minute, is indicated 
on the dial on the top of the body. The machine 
jcan be used to move in constrained paths. For 
cutting in a straight line two spring guide wheels 
engaging with a suitable guide bar are provided. 
|Cireles may be cut with radius bars, the minimum 


Fig. 65, annexed, is of a 
guided and self-contained, 
known as the * portable 


machine shown in 


bac k. 
| 
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radius being 3 in. In this operation it is sometimes 
very convenient to be able to cut in both clockwise 
and anti-clockwise directions. The motor direction 
can be reversed so that the machine will run with the 
burner leading instead of trailing. The motor unit 
is readily taken out and, as it is connected up by 
plugs and sockets, there are no wires to be adjusted. 
The stand of Messrs. The Selson Machine Tool 
Company, Limited, 23, Abbey House, Victoria- 
street, London, S.W.1, is occupied almost wholly by 
imported machine tools and examples of the Losen- 
|hausen testing apparatus. The former will be 
dealt with later, some of the latter only being dealt 
with here. The testing of materials by the fatigue 
methods, i.e., by subjecting them to alternating 
stresses, has developed rapidly in recent years, 
and the universal vibratory testing machine illus- 
trated in Fig. 66, page 301, has been designed by 
Messrs. Losenhausenwerk Diisseldorf-Grafenberg 
Maschinenbau A.-G., to enable such tests to be 
carried out. The machine is operated hydraulically 
and is a modification of a machine for carrying out 
static tensile, compression and bending tests, a 
5-ton example of which is also shown on the stand. 
The testing machine proper, shown to the left of 
Fig. 66, and the standard surmounted by a dial in 
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the centre of it, form the arrangement for static | the testing machine itself and that to the right|two devices for instantaneously stopping the 
testing, so that a brief description of these two |of the measuring standard, providing the necessary | machine should there be a considerable variation 
parts will serve for the two machines. At the | variations of stress. The maximum load is, of | below orabove the adjusted load. The arrangement 
same time it must be understood that static tests | course, set up by the constant-pressure pump already | provides, therefore, not only for checking irregu- 
can be carried out on the alternating-stress machine | referred to, and the minimum load is caused by a | larities in the test but for stopping the machine 
when required. As will be realised, the ram on the breakage of the specimen. The machine 





| pulsating mechanism. The particular machine 
producing the load acts in an upward direction and | exhibited enables fatigue tests to be carried out! may thus be run without attendance, e.g., at night. 
is coupled to a crosshead sliding between two | on pieces of considerable size such as parts of struc-| It can, moreover, be set to stop automatically 
columns. The upper gripping jaw for tensile | tural steel work, the load varying at the rate of | when a determined number of alternations has been 
tests is attached to the underside of the crosshead, | 1,000 pulsations per minute from a minimum of| completed. A recording apparatus is provided 
whilst the lower jaw is attached to the baseplate, | about 2 tons up to a maximum of 30 tons. The| near the dials. The desk contains the electrical 
and is returned to position by an electric motor. | minimum stress, whatever it may be, is obtained | controls for the pulsating mechanism. 
The upper side of the crosshead is furnished with a | by relieving the pressure in the ram cylinder created | The Losenhausenwerk balancing machine, of 
table opposing a table on the underside of the| by the constant-pressure pump. The pulsating | which an example is shown in Fig. 67, above, is 
machine head carrying the hydraulic cylinder. | mechanism consists, briefly, of a cylinder, the piston | one of the firm’s latest types. It is of the universal 
This forms the compression or shearing testing | of which is reciprocated by an oscillating lever. The | pattern, i.e., it provides for the complete deter- 
gear. The crosshead is extended laterally and {cylinder can be moved along the lever, so that | mination of all the unbalanced forces by a combined 
provided with adjustable supports for carrying | infinite variation of stroke from zero to maximum | process. These forces comprise the static un- 
out bending tests. can be effected. It is connected to the ram cylinder | balance, due to inequality of weights in the same 
The pressure pump is contained in the standard | by a large bore pipe, and when the lever is oscilla- | vertical plane and causing rotation in the bearings of 
to the right of the testing machine. It is of the | ting, the actuating liquid in the system is pumped | a part when stationary, and the dynamic unbalance 
multi-piston type and is driven by an electric | into and out of the ram cylinder, alternately, thus | due to identical weights not in one vertical plane, 
motor. The normal speed is about 100 strokes per| causing pulsations. The variation in load, of| tending to tilt the piece on its longitudinal axis. 
second, so that the pressure is applied in a virtually | course, depends on the length of stroke of the|The principle of the machine is best understood 
uniform manner. The discharge is regulated by | pulsator piston. The circuit being a closed one, the| by reference to the diagrams shown in Figs. 68 
speed variation and not by valves, and the load | amount of liquid remains constant, any leakage from | and 69, along with Fig. 67 of the actual machine. 
can thus be increased by infinitely small steps from | the pulsator being automatically returned to the |The table A is carried on a knife-edge fulcrum. 
zero to the maximum. No accumulator is required | constant-pressure pump. The number of stress} The work-piece driving equipment B and the sup- 
and the absence of valves is stated to result in| alternations applied to the specimen is recorded | ports on which the piece rests C, can be moved along 
practically no leakage. The operation of the/| on a counter. the table so that the position of the rotating piece 
machine is controlled by a single lever which, on; The load-measuring gear is claimed to give an|can be altered relatively to the fulcrum. The 
being released, automatically stops it. The load | absolutely reliable reading of both the highest and | piece is first placed in the machine in such a way 
is measured by a piston working in a small cylinder | lowest limits of the alternating loads. This is| that a part to which correction can be made, ¢.g., 
having a liner rotated by an electric motor.| effected by employing separate instruments for/ one face, is exactly in line with the fulcrum as in 
This device reduces the friction of the piston | each limit, which instruments are mounted on the | Fig. 68. The disturbing forces above the fulcrum 
to a minimum and ensures accuracy of measure- | control desk shown on the right of the machine. The | do not affect the table, but those elsewhere in the 
ment. The movement of the piston under load| instruments are connected with the ram cylinder | piece cause it to oscillate and can be determined 
is transmitted through a pendulum balance to a| at the moments of high and low load, respectively, |and corrected. The piece is then reversed as in 
pointer on the dial surmounting the measuring|a device, operated by the pulsating mechanism, | Fig. 69, and the plane in which the correction has 
standard. The balance can be adjusted to suit|making the connection at the correct points of| been made is set above the fulerum. A second 
the maximum load, and to 50 per cent. and 10 per|the cycle. The maximum-load dial is provided | balancing operation is then carried out on the 
cent. of that load so that the dial does not need | with an electrical contact so set that any decrease | piece, which is corrected on the first plane. The 
to be changed for these ranges. l of pressure in the ram cylinder below that set table is provided with adjustable resonance springs 
The alternating stress machine, ¢.¢., that actually | for the test will increase the supply from the | to suit the revolutions of the work, and has rubber 
shown in Fig. 66, will now be more specifically dealt | constant-pressure pump and raise the pressure to| buffers to correct undue oscillation. The oscilla- 
with, the two additional parts, viz., that behind | the correct amount. The minimum-load dial has | tions, even those scarcely visible to the eye, are 
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shown on a dial. The machine is electrically 
operated, and the speed is infinitely variable. The 
oscillations of the table are stopped by an electro- 
magnetic device that the forces 
are actually determined by opposing forces of the 
same degree, which be measured. 
The amount of unbalance is indicated in 
inches and, by the use of a scale provided with the 
machine, the correct amount of compensating 
weight to be attached to the piece in the planes 
and positions on which the test was carried out 
The whole operation is stated 


80 unbalanced 


can accurately 
ounce- 


can be determined. 
to be very rapid, the actual identification of the 
seconds. 


unbalance taking only a few 


Another Losenhausenwerk product is the drilling 


machine testing-table shown in Fig. 70, above. 
This is intended for use on any medium-sized 
drilling machine in order to determine the “ work- 


ability” of materials. The apparatus consists of a 
small table to which the test piece is clamped and 
which itself is attached to the table of the machine. 
The vertical pressure of the drill and the turning 
moment are recorded on a chart by pens as shown 
70, whilst the time is simultaneously 
recorded magnetically-operated pen every 
fifth second. A somewhat similar form of instru- 
ment is used for recording the forces on the edge 
of the turning tool of a lathe, there being in this 
case, however, three forces recorded, O.Beo the axial 
the radial pressure, and the vertical 
pressure on the tool edge. The ratio between these 
forces due to different feeds or speeds can be easily 
read from the curves traced on the chart, so that 
the best conditions for operation of the lathe can 
be laid down when using a particular tool steel. 
Conversely, the properties of the tool itself, 
regards life and efficiency, can also be determined. 
Of the smaller exhibits, for illustration 
two dial-measuring appliances. The first of these, 
shown in Fig. 71, on this page, is a screw-testing 
spanner. Its construction will be clear without a 
detailed explanation. The dial registers the load 
applied and enables each nut to be tightened up 
with the same force, a requirement of such assemblies 
It may be used for other 
purposes, such as the determination of the breaking 
moment of serews. The hydraulically-operated 
gauge shown in Fig. 73 is used for testing static 
loads of all kinds, e.g., in presses, tractive effort, 
&c. A smaller and more portable pattern register- 
ing loads from 0 to 3,000 kg. is also shown. The 
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pressure, 


as 


we select 


as aero-engines. also 


machine shown in Fig. 72, above, is an electri- 
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Fig. 71. Screw-TEestiInGc SPANNER; 
Messrs. THe Setson Macutne Toor 
Company, LIMITED. 


cally-driven automatic hardness-testing machine 
for the rapid examination of mass-production work. 
A small control lever is provided for starting the 
machine, after which the control is automatic. The 
depth of the ball impression during Brinell tests, 
and the hardness numbers resulting from Rockwell 
tests, are read on the dial seen in front of the machine. 
The influence of the deformation in the 
specimen and in the machine itself is eliminated by 
subjecting the specimen to an initial load of either 
10 kg. or 30 kg., the testing load being then applied 
and held for a predetermined period, varying between 
10 seconds and 30 seconds. The testing load may 
be one of five pressures ranging from 187-5 kg. to 
3,000 kg. It automatically relieved at the 
expiration of the set time, and the result is read 
directly from the dial. 

The stand of Messrs. John I. Thornycroft and 
Company, Limited, Smith-square, London, 8.W.1, 
well illustrates the in which the tendency, 
yearly becoming more marked, to employ the com- 
pression-ignition engine for both marine and land 
work being met. Although the petrol-paraffin 
engine is adequately represented, along with oil- 
fuel firing apparatus and other products of the 
firm, considerable prominence given to 
the compression ignition engine, two six-cylinder 


elastic 
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has been 
engines, one single-cylinder engine and one four- 
cylinder engine of this type being shown. The 
last-mentioned engine not previously 
exhibited and is therefore here briefly described. 
It is illustrated in Figs. 74 and 75, page 303, and is 
interesting as being based on a general compliance 
with the British Admiralty specification for the 
type, whilst the requirements of the Board of Trade 
and Lloyd’s Registry as to size and material of the 
parts are also met. The cylinders are of 4 in. bore 
by 6 in. stroke, and the engine is designed to give 
36 h.p. at a speed of 1,200 r.p.m. The B.M.E.P. 
is 78 lb. per square inch and the fuel consumption 
is approximately 2 gallons (9 litres) of heavy-oil 
per hour. It starts by hand from cold, though an 
electric starter may be fitted if desired. The weight 
of the engine, with a cast-iron crankcase, is about 
19-5 ewt. (990 kilogs.). With a crankcase of 


has been 


aluminium alloy the weight is approximately 16 cwt. 


(787 kilogs.). If an electric starter with battery 
is fitted, these figures are increased by about 1-5 ewt. 
(76 kilogs.). 

Referring to the drawings, it will be noticed that 
a characteristic of the design is the shallow depth 
of the crankcase below the bearers, the seating 
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|a convenient position near the cylinder head. 





AUTOMATIC HARDNESS-TESTING MACHINE; 
THe Setson Macuine Toot Company, 
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Fig. 73. Loap-Trestinc APPARATUS; 
THE Sectson Macutne Toot Company, LIMITED. 


flanges and the joint between the two parts of the 
crankcase being well below the crankshaft centre. 
This to fitted in the top half 
sufficiently large to permit the pistons, connecting 


enables doors be 


rods and all the main bearings to be removed 
through them without dismantling the engine. 


This feature of accessibility has been followed out 
through the all the auxiliaries 
the fuel pump, oil pump, bilge pump and tacho- 
meter drive being mounted externally so that they 
can be readily examined and overhauled without 
disturbance of the major working parts. The 
cylinder block is bolted directly to the top part of 
the crankcase. The cylinders are not evenly pitched, 
but are grouped in pairs. This arrangement gives 
three wide and two rather narrower main bearings, 
all of exceptionally large diameter. Both parts of 
the crankcase are stiffly ribbed. A supplementary 
bearing is provided in the lower part of the crank- 
case near the flywheel, which this part of the case 
is extended to cover and to carry the sprocket 
wheel for the hand starting gear. The sprocket 
wheel is coupled to the shaft by a toothed ring 
engaged with a ratchet on a disc keyed to the shaft, 
and is rotated by a chain from a sprocket shaft in 
The 
flywheel is provided with a toothed ring for the 
electric starter, if fitted. 

The cylinder block is cast in chromium iron. 


design, such as 
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The engine now considered has other differences 
in design, due to the firm’s practice of continuous 
research, but a brief general account is all that can 
be given here. 
by 6-in. stroke, and the speed, when developing full 
power, is 1,000 r.p.m., but the propeller speed can 
be provided for as required according to the ratio 
selected in the reduction gear-box, with which is 
incorporated the reverse gear, seen at the left of the 
figure. The crankshaft, of 40-ton tensile steel, is 
carried in the lower half of the crank-case, the upper 


half of which is formed to receive the cylinder liners, | 


and so constitutes the cylinder housing. The liners 
are of special nickel-chrome cast iron finished by 
honing. 
particularly roomy water space. The circulating 
pump, gear-driven from the crankshaft, is situated 


at the forward end of the engine, with a bilge pump | 


on the side. The cylinder heads are 
detachable from the cylinder housing and carry the 
liners and the air and exhaust valves, the latter 
having renewable seatings. Both 
readily removed without disturbing the cylinder- 
head joint. 
previously referred to, is provided for each cylinder. 
They are carried in a recess on the side of the cylinder 
housing, each pump being connected by a short 
uniform pipe to a sprayer on the top of each cylinder. 
The pumps are protected by a common cover, but 
each pump can be easily removed for adjustment, 
&e. The camshaft, from which the pumps and 
valves are worked, is situated in the crank-case, 
The stroke of the pump plunger is constant, the 


opposite 


valves can be 


amount of fuel delivered being varied, according to | 
the load, by a four-ball centrifugal governor running | 


horizontally, the surplus fuel being returned to the 
suction side of the pump. 
the governor is provided. A feature of the 


of the oil and air is ensured. There are two filters 


on the fuel-pipe line and one on each sprayer, | 


whilst a filter is fitted at each endof the air manifold. 
The engine and gear-box are pressure-lubricated, 
the system embodying strainers and an oil cooler. 
All the working parts are adequately protected by 
dirt-proof covers. The engine can be readily 
started from cold by a handle of the self-disengaged 
type. 

Perhaps the most outstanding of the exhibits 
of Messrs. Sir W. G. Armstrong, Whitworth and 
Limited, is the 15-ton 


Company (Engineers), 


Diesel-electric shunting locomotive shown in Fig. 77, | 


annexed, although it is the smallest of the four 
sizes of this type of locomotive made by the firm 
for industrial rail transport. The locomotive may 
be classified under the wheel arrangement 0-4-0, 7.¢., 
it has four wheels, all drivers, on a base of 6 ft. 3 in., 
2 ft. 9 in. diameter. The motive power 


and in 


is provided by a standard Armstrong-Saurer road | 


vehicle compression-ignition engine with 6 cylinders. 


An engine of this type was describedin ENGINEERING, | 
is made in two | 


It 


vol. exxxii, page 608 (1931). 


sizes, which are employed in all four sizes of loco- | 


motive by the expedient of duplicating the power 
unit in the larger sizes, thus keeping down the 


The cylinders are 4§ in. in diameter 


The casing round the liners provides a | 


A separate fuel pump, of the type | 


Hand speed control of | 
fuel | 


system is the thorough way in which the cleanliness | 
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SHuntine Locomotive; Messrs. Sir W. G. ArmMsTRoNG, WHITWORTH 


anD Company (ENGINgeerRS) LiMrrep. 


number of spare parts and allowing easy repair. | 


The engine is capable of an output of 100 brake 
horse-power, but is not run at this power in the 
locomotive. It is direct-coupled to the generator 
and the crankcase is bolted to the generator frame. 
The power unit so formed is provided with three 
trunnions carried in rubber-bushed bearings on 
the locomotive frame, a method of support com- 
pletely isolating the locomotive itself from any 
vibration and giving complete freedom from any 
strains in the main frame due to the power unit. 
Electric transmission has proved to have distinct 
advantages for shunting work, and in order to 
utilise these even on small locomotives, the makers 
have designed a very simple and cheap transmission 
system, known as the A.B.E. (patented) simplified 
electric transmission. This system comprises a 
self-excited generator and a traction motor. The 
engine is started by means of a special winding 
on the generator excited from a battery which 
also provides current for control as well as lighting, 
and which is charged when the engine is idling. 
The generator is wound to take approximately 


speed, so that any tractive effort required can be} 


obtained by regulation of the engine throttle. The 
jackshaft driven by the traction motor is coupled 
to the wheels, which are balanced, by yoke connect- 
ing rods provided with double wedge adjustment. 
The equipment comprises air cylinder and hand- 
screw braking gear, four sand boxes with com- 
pressed-air delivery, and an air whistle. The air 
|for these auxiliaries is supplied by a small motor- 
compressor set with an air-pressure governor. The 
|control gear is grouped at a desk on the footplate, 
| the throttle controller being arranged so that it 
| can be operated from either side-of the locomotive 
| from a low footboard, so that when traffic is light the 
}engine can be operated and the shunting attended 
|to by one man only. The reversing switch handle, 
| the control handle, and the air-brake and sanding- 


valve handles, are also all duplicated on each side 


of the footplate, and are mechanically connected. 


The operation of the locomotive is remarkably 


simple and the exhibit is arranged so that it can 
be demonstrated on the site, a track about 150 ft. 


is straightforward and the fullest possible use has 
been made of electric welding so as to reduce bolts 
| or rivets, which might work loose, to the minimum. 
Higher-powered oil-engine units are represented 
| on the stand by a 6-cylinder Armstrong-Sulzer 
engine of 250 brake horse-power direct-coupled 
to a generator. Other exhibits comprise a full 
range of the firm’s latest designs of pneumatic tools 
and compressors, and an example of the Spencer- 
Hopwood vertical water-tube boiler equipped with 
oil-firing gear. 

Messrs. J. Samuel White and Company, Limited, 
Cowes, show the four-cylinder marine-type, com- 
| pression-ignition engine illustrated in Fig. 78, 
page 305. This is rated at 24 brake horse-power 
}at 1,000 r.p.m. and has a fuel consumption of 
| 0-45 Ib. of heavy oil per brake horse-power per hour. 
It is hand-started from cold, the initial ignition 
| being effected either with a tinder cartridge or by 
|electric spark. The controls are situated at the 
| after end, the reversing gear being situated in an 
extension of the engine bedplate and crankcase. 


the full engine horse-power throughout its range of ‘in length being provided. The frame construction | This gear is of the epicyclic spur-wheel type with 
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pinions mounted on self-aligning ball bearings. | cylinders are fitted with water-jacketed liners. A 
Heat-treated gear steel is employed for the gearing, | Bosch fuel pump and self-cleaning, single-jet fuel 
and the use of ball bearings reduces the number of | injectors with fabric filters are fitted, and the 
bushes to a minimum. Ahead and astern multi- | combustion chamber is designed to set up turbu- 
plate clutches are incorporated. The valve gear | lence. Forced lubrication to all working parts, 
and other working parts are totally enclosed. The | including the reversing gear, is provided by a gear 


395 


| 

| pump through a single-flow tubular cooler fitted 
with a “Clinsol” filter. All: the oil passages are 
| formed in the various parts, no pipes being fitted. 
| A plunger-type circulating-water pump is mounted 
on the crankcase and is arranged to prevent water 
contaminating the lubricating oil. 

Messrs. White also give prominence to their 
equipment for oil-firing on the mechanical pressure- 
jet system. The pumping unit is compact and 
attractive and has been considerably improved in 
detail since the exhibition of 1927, on which occa- 
sion we dealt with it. The illustration given in 
| Fig. 79, on this page, will enable these improvements 
to be identified. The pressure pump is of the 
single-cylinder reciprocating type, and suction and 
discharge strainers are fitted on the circuit. The 
hand-pump at the right hand of Fig. 79 is 
| for providing the pressure for lighting-up purposes. 
| The examples of furnace fronts and oil burners exhi- 
| bited also show that evolution has not ceased in this 
|direction. Attention may be drawn to the manner 
|in which the air flow through the furnace front has 
| been arranged so as to encounter the least possible 
restriction. |The type of burner for use with cold 
oil, e.g., when lighting up, has received special 
attention from Messrs. White and is very effective. 
The burner carrier is of interest from the ease with 
which a burner can be changed, a safety cock 
ensuring that the oil supply is cut off before the 
burner in use can be withdrawn. 

The equipment of a power station boiler room is 
largely an index of the thermal efficiency of the 
station, and, in consequence, the modern boiler room 
is usually provided with instruments, air-fuel-ratio 
meters, CO, recorders, and so forth, grouped in 
prominent and easily-accessible positions, along with 
the various pressure gauges, air-supply gauges, &c. 
The level: of water in the drums, sometimes 50 ft. or 
60 ft. above the firing-floor level, presents, however, 
an obstacle to grouping an indication of it with the 
other instruments. The water-gauge projector, 
shown by Messrs. C. A. Parsons and Company, 
Limited, Heaton Works, Newcastle-on-Tyne, removes 
the difficulty without interfering with the normal 
position of the water gauge on the drum. The 
projector is based on the correct optical principles 
which the firm’s experience and that of its allied 
companies in the construction of astronomical] 
telescopes ensures, and the instrument, in conse- 
quence, gives a brightly illuminated full-sized image 
of the gauge glass overhead at eye level on the 
firing floor. Whilst the projector can be used 
with any type of water gauge, the best results are 
obtainable with a gauge which gives a colour 
difference between the steam and the water. Such 
a gauge is that developed by Messrs. Dewrance 
and Company, in conjunction with Mr. C. L. 
Blackburn, the patentee of the projector. An illus- 
trated description of this gauge will be found in 
ENGINEERING, vol. cxxxv, page 602 (1933). 

It must be understood, however, that that 
description is only to be taken in this instance as 
applying to the gauge glass proper, and not to the 
method of reading it, Messrs. Parsons’ method 
employing a quite distinct instrument to that 
mentioned in the above description. In discussing 
Messrs. Parsons’ instrument, Figs. 80 and 81, page 
306, should be referred to first, Figs. 82 to 84 on the 
same page being consulted fordetails. The Parsons’ 
| water-gauge projector consists essentially of two 
| parts, viz., a projector lantern mounted on a steel 
| bedplate behind the water gauge, with an upper 
reflector before it on the same plate ; and a pedestal 
on the floor, containing the optical image-forming 
system, and having a screen on which the image 
is visible at eye level. The height at which the 
upper part is placed is, practically, immaterial, 
nor is it essential that the pedestal should be verti- 
cally underneath it. As a matter of fact, if the 
height, H, of the water gauge is, say, 60 ft. from the 
floor, the pedestal may be placed anywhere within 
a circle of 5 ft. 9 in. radius, R, of which the centre 
is coincident with that of the upper reflector. This 
arrangement is indicated in Fig. 81. The image 
on the pedestal screen can be seen at a distance of 
40 ft. and has a considerable angular range. There is, 
therefore, considerable latitude in disposing the 
pedestals ; thus they may, for a battery of boilers, 
be so arranged as for all of them to be visible from 
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one point. The image is easily visible in broad 
daylight and is so clear that not only are the 


graduations engraved on the glass easily distinguish 
able, but the convection currents in the water and 
movement of the condensed steam can be seen. As 


there is no connection between the water gauge 
itself and the diffusing screen, other than a beam 
of light, the normal operation of the gauge is 


interfered with and no 
under pressure is required. 
of importance 
pressure$boilers. The Dewrance 
for working pressures up to 700 
inch. 

The details of the apparatus may now be briefly 
described. The lantern ¢ are shown 
in Figs. 83 and 84. The light is obtained from a lamp 
\, supplied with current from a small transformer B, 
mounted on the top of the lantern. The light from 
the lamp filament is transformed into a uniform 
horizontal parallel beam of light by means of the 
concave mirror C and the parabolic 
reflector D. Part of the beam passes direct to the 
water gauge and part is deflected by a coloured 
prism E so as to pass through the gauge also. The 
one white indicating the level of water 
and one red indicating the steam, are 
on issuing from the gauge as shown in 
owing to the disposition of the glasses 
For the rationale of this, the descrip- 


The 


not auxiliary apparatus 
The latter is a point 
with modern high- 
gauge is designed 
lb. per square 


conside Ti ible 


and accessories 


para bolic 


two beams, 
in the glass, 
merged 
Fig. 84, 
in the gauge. 
tion previously referred to may be consulted. 


combined image thus formed on the upper reflector | superheated to 850 deg. F., 
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\llis F is reflected by it 
| downwards _ either 
vertically or at an 
angle, according to 
the position of the 














| of the lamp, and its reflector, the prism, the concave 


mirror and the upper re flector. 
The pedestal is shown in Fig. 82. 


WaTeR-GAUGE Prosector; Messrs. C. 


Bay pedestal. Means are 

provided for the 

(4036.8 ) “ENGINEERING . . | 
. precise adjustment | 


The image | 


from the upper reflector passes through a glass | 


window G, # in. thick, in the top of it and then 
through an achromatic object glass H, down to a 
convex mirror I at the bottom of the pedestal. 
From this mirror it is reflected upwards to an 
inclined reflecting mirror J, 1 in. in width, and is 


| eliminated. 


thus projected on to the ground glass diffusing | 


screen K, covering an aperture | in. wide by 14 in. 
deep. In this case also provision is made for 
adjustment of the lens and mirrors, the means by 
which allowance is made for differences in the posi- 
tion of individual pedestals as referred to above. The 
instrument, once set to suit the particular condi- 
tions of the installation, does not, of course, require 
any further adjustment during operation. The 
pedestal is made of fabricated steel and is hermeti- 
cally sealed by cork joints at the top window, 
diffuser screen, and upper and lower access doors. 
The photograph of a group of pedestals reproduced 
in Fig. 85, page 307, shows pedestals supplied to 
the Barking Power Station and gives a good idea 
of the actual appearance of this part of the apparatus. 
The apparatus is shown on the stand in conditions 
simulating actual working as regards movement of 
water in the gauge, the image being transmitted in 
this case a distance of over 80 ft. from one of the 
galleries of the hall to the pedestal on the stand. 

Of the other exhibits on this stand, the very 
complete model shown in Fig. 86, page 307, may 
be mentioned. This model represents, to a scale 
of one-sixteenth full size, the 30,000-kW  turbo- 
alternator ordered last year for the Brighton 
Corporation Power Station. It thus represents the 
latest practice in large generating plant. As will 
be seen, the model is complete with condensing 
plant and feed-heating system. The actual set 
is designed for a speed of 3,000 r.p.m. 
steam at a pressure of 650 lb. per square inch, 





| steam and water 


and uses | 
The condensate, 
a temperature which | a motor-driven pump of the centrifugal type, is 
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' can be more readily grasped by remembering that 
it is some 50 deg. above the melting point of zinc. 
The steam supply is regulated by means of two valves 
working in parallel and controlled by the governor 

| through oil relays. An independent emergency 

valve provides for the automatic and immediate 
shutting down of the machine in case of overspeed 
or loss of oil pressure. To ensure uniform heating 
of the turbine when starting up, motor-driven 
turning gear is fitted. To facilitate the working of 
this gear, and especially to minimise the effort 
required to start the machine from rest, oil 
admitted to the bearings at a pressure of 1,000 Ib. 
per square inch. This is sufficient to cause the shaft 
to float on an oil film, static friction being thus 

The turning gear also enables the 

turbine to cool off uniformly, and thus helps to keep 

it in readiness for instant restarting if this should 
be necessary. 

The condensing plant is of the recent Parsons’ 
Inverted type, so-called because the flow of both 
is completely inverted accord- 
ing to conventional ideas. The theoretical reasons 
on which the design was based have been fully 
justified by the results obtained in practice. In 
the inverted type of condenser, as will be clear 
from the sectional drawing given in Fig. 87, page 
307, the tube-nest is placed in the centre of the shell 
and the steam is guided down on each side of it 
by baffles, to the bottom of the condenser. The 
steam is condensed in its passage upwards among 
the tubes, the condensate being reheated in falling 
back through the rising current of steam, so that 
when drawn off at the bottom of the condenser 
it is at full exhaust steam temperature. The air 
is withdrawn at the top of the shell, where it is 
coolest and completely free from entrained moisture, 
by a three-stage steam-operated ejector. There 
are no baffles of any kind among the tubes, so that 
neither the steam-flow nor the air-flow is obstructed, 
and the entire surface of every tube can do its 
proper share of the work. The result of the design 
is an exceptionally high rate of heat transmission, 
a minimum pressure drop across the condenser, 
and the highest possible temperature of the con- 
densate. This type of condenser serves both 
exhaust branches of the turbine, and thus simplifies 
the layout by avoiding the need for twin condensers. 
withdrawn from the condenser by 
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Fie. 85. WatTEeR-GAUGE PROJECTORS FOR 
BATTERSEA PowErER STATION; MESSRS. 
C. A. Parsons anp Company, LIMITED. 
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Fig. 88. 25-kVA PoLe-MountTING 
TRANSFORMER; Messrs. C. A. 
PARSONS AND Company, LIMITED. 


heated 
deg. F. 
points. 

The alternator is of the totally enclosed turbo- 
type, and is designed for 37,500 kVA continuous 
maximum rating at 8,000 volts, and 50 periods, at 


progressively to a temperature of 340 
by steam extracted from the turbine at four 
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30,000-kW TurBo-ALTERNATOR; Messrs. C. A. 
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a speed of 3,000 r.p.m. It is ventilated on 
totally enclosed system, the air being kept in con- 
tinuous circulation and cooled, after its passage 
through the alternator, by an air-cooler included 
in the circuit. An actual air-cooler for such work 
is exhibited on the stand. Two motor-driven fans 
are provided, either fan by itself being of sufficient 
capacity to enable the machine to carry continuously 
three-quarters of its rated output. 

Another interesting exhibit is the 25-kVA single- 
phase, pole-mounting transformer with a voltage 
ratio of 11,000/460, as an example of the stan- 


dard line of small transformers the firm have 
developed for rural electrification schemes. This 
is illustrated in Fig. 88, annexed. These trans- 


formers are made for voltages up to 33,000, and 
for outputs of from 10 kVA to 50 kVA. They 
are contained in weather-proof tanks, all joints 
are oil-tight, and a conservator vessel is provided 
as a standard fitting. The transformers have a 
very low iron loss and good inherent regulation, 
features which are of the highest importance in 
rural distribution. They are fitted with tapping 
switches for ratio adjustment when required. The 
display also includes examples of fabricated steel 


pipes and expansion-pieces, motor-omnibus cylin- | 





the | 


ders, gunmetal tail-shaft liners for ships, silvered 
glass reflectors for searchlights and other apparatus, 
turbo-alternator exciters, &c. 

The adjoining stand is occupied by Messrs. The 
Parsons Marine Steam Turbine Company, Limited, 
Turbinia Works, Wallsend-on-Tyne, whose display 
consists generally of models of marine turbine 
installations of which perhaps the ‘* Simplex Unit ” 
for cargo boats is most interesting, as the arrange- 
ment permits the unit to be completely assembled 
in the works and lifted into position on board in 
one piece. Other items include gear pinions with 
the firm’s new involute tooth and specimens of 
reaction blading. 

The exhibit of the six companies known as the 
John Thompson Associated Companies, Imperial 
House, Kingsway, W.C.2, is, as might be expected 
from such grouping, of a very varied nature, a 
rough classification being that of welded products 
and of general boiler engineering. Boilers proper 
are represented by models of the vertical water- 
tube boiler with which the name of Messrs. John 
Thompson Water Tube Boilers, Limited, has long 
been identified, but a new product is illustrated by 
an example of a vertical economic boiler, 7.¢., a 
cylindrical boiler with water-jacketed furnace and 
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horizontal fire tubes. Amongst the boiler acces- | 


sories are the Wyndham multiflow feed-water heater) TH RENGINEERING AND 
and various types, industrial and domestic, of the ; 
Kennicott water softener. One of the products 
of Messrs. Kennicott Water Softeners, Limited, of 
particular interest, is the apparatus shown. in 
Figs. 89 and 90, annexed, and’: known as a “ De- 
jector."’ This is a continuous and automatic blow- 
down device for removing mud and scale-forming 
impurities in a boiler. No pumps or injectors are 
employed, the necessary circulation. through the 
apparatus being obtained by the setting up of a 
temperature difference in the connecting pipe 
system. The apparatus consists of a_ vertical 
cylindrical chamber divided horizontally into two 
compartments. The upper compartment holds a 
harge of sodium carbonate, inserted at intervals 
through an opening at the top. The lower com- 
partment contains a vertical central tube on the 
outside of which are a number of conical baffles. 
lhe interior and exterior of the tube, which does not 
extend right to the bottom of the chamber, com- 
municate with horizontal inlet and outlet passages 
in the manner shown in Fig. 89. A small opening 
in the outlet passage admits water to the reagent in 











the upper compartment, and the resultant solution 
is admitted to the lower compartment through a 
passage controlled by a valve. The precipitated 
mud is discharged through a valve at the bottom 





of the apparatus 

The two external valves, controlling the inlet 
and outlet, respectively, are connected by pipes to 
the part of the boiler concerned in which deposit is 
likely to occur, and to one in which the temperature 
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is at a minimum, respectively. The inlet pipe is 
formed with a vertical loop so as to provide adequate 
cooling surface by radiation. The cooled water 


descending this loop, and becoming further cooled 
as it passes downwards in the Dejector, provides the 
necessary circulation to return the cold water to the 
boiler, the whole system being, of course, under the 
boiler pressure. The water descends in the central The range of filters exhibited by Messrs. C. G. 


tube, and is there subjected to the action of the | Vokes, Limited, 95-97, Lower Richmond-road, | 


reagent which precipitates the suspended matter| Putney, S.W.15, was, to some extent, dealt with 


and scale-forming solids, a reaction aided by the 
reversal of the current as the water flows upwards | but even since that recent date it has been extended. 
through the baffles round the central tube. The | As a matter of fact, there seems to be scarcely an 
mud, &e., settles at the bottom of the lower chamber | industry which does not employ some form of filter 
and is withdrawn at suitable intervals. The dosage |or other, either for the purification of liquids or 
of reagent required to maintain the correct degree | gases, or for the recovery of fine material from gases. 
to alkalinity in the water is easily arrived at by a/ One of the latest improvements effected by the firm, 
test of a sample of the boiler water with standard | and illustrated on the stand shows that the fuel-oil 
wid, methyl-orange being used as an indicator. land lubricating-oil filters are now so made that 
The examples of welded work are well selected|the actual filtering element can be removed and 
representative of the firm’s wide range in this | renewed very rapidly without disturbing any of the 
important method of construction. The combina- | joints in the pipe line. The inlet and outlet pipes 
tion of pressing and welding shown in Fig. 90, | are arranged in line on a cover, of cast iron or other 
on this page, is interesting as showing a deep | suitable material. This cover is permanently fixed 
unnealing cover, made from a single plate and having | in the pipe line and is provided, on its underside, 
no welding at the corners. The cover is rectangular, | with a groove containing packing, into which groove 
2 ft. by 4 ft. in cross-section and 3 ft. in depth. The| the edge of the dome-ended cylinder, forming the 
end is slightly dished. It is water-gas welded on | body of the filter, makes a joint. The cylinder is 
the two narrow sides only, a Y-shaped seam being | of pressed steel with a flanged ring round the top 
employed as shown and not extending to the corners, | to take the bolts by which the two halves are 
which are formed by pressing. The small circles| clamped together. The filtering element is con- 
indicate lifting lugs. Water-gas welding is also well | tained in a perforated cylindrical casing, and has a 
exemplified by two types of marine boiler furnaces | central pipe. The top of the casing is pressed upon 
in which the welded seam is both corrugated and | a nozzle on the cover by a helical spring under the 
flanged. Electric fusion welding is illustrated by! casing, thus making a seal for the oil entering 
two examples of cylindrical receiver shells. One of|the filtering element. The central pipe of the 
these, with a weld along each side, is 4 ft. in diameter, | casing enters the nozzle. <A fresh element can 
by 13 ft. 6 in. long and 1 fin. thick, and is constructed | thus be inserted without involving any more trouble 
for a working pressure of 750 lb. per square inch. The|than that necessitated by the unscrewing and 
electrodes used for this class of work are of the firm’s| screwing up of the cover bolts, the joint being 
own manufacture and are of the shielded are type. | self-seating. 
The machine recently installed for the work is de- An entirely new product is the Vokes-Blanvac 





signed for a range up to 1,000 amperes, and has | exhaust silencer. By a skilfully-designed arrange- | 


increased the welding speed as well as the efficiency | ment of cones exhausting into one another, the 
of the weld. The dished ends for the shells referred | escaping gases are constrained to move in a whirling 
to above are striking instances of modern press | helical path, part of them passing through holes in 
work, being 2} in. in thickness. The firm’s presses, | the cones into an annular space between the cones 
we understand, range up to a maximum of .3,000 tons | and the casing of the silencer. The arrangement 
capacity. Finally, we may mention two lead-lined | presents no direct baffles in the way of the gases 
steel vessels shown, the bond between the two/|and they are, in consequence, enabled to get away 
metals being excellent. These lead-lined vessels are | freely. This feature of unimpeded escape, it is 
now made of much greater size than was attempted | claimed, ensures the combustion chamber being 
only a few years ago, while the pressure and/ thoroughly scavenged between each stroke, with 
temperature conditions they will stand are such as | resultant improved acceleration and increased power, 
were considered unattainable at that date. | while carbon deposit is eliminated and overheating 


in ENGINEERING, vol. cxxxv, page 244 (1933), | 
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Fie. 91. WertpEep ANNEALING COVER; 
Messrs. Joun THompson ASSOCIATED 
COMPANIES. 


prevented. No sound-deadening material is needed, 
an unusually high degree of silencing being secured 
by the central vacuum created by the_ rotating 
vases, and by a secondary vacuum set up in the 
annular space by the action of the gases in sweeping 


over the holes in the cones. This space also acts 


as a reservoir or equaliser of the different impulses 
from the engine as each cylinder fires. The Vokes- 


Blanvac silencer is suitable for use on all standard 


motor vehicles, and is simple and easy to fit. It 
is stated to be equally efficient as an air-intake 
silencer on engines, compressors, blowers, &c. 
Messrs. Fletcher Miller, Limited, Alma Mills, 
Dukinfield, Manchester, have an exhibit showing 
what has been done in the production of oils for 
specific purposes. One group of oils shown, for 
example, is sub-divided into lubricants suitable for 
ordinary metal-cutting operations, high-speed auto- 
matic machines and grinding machines, the respective 
characteristics being distinct and effective. Another 
class includes engine and machinery lubricating oils, 
yet another, quenching and tempering oils for the 
heat treatment of steel, whilst other products are 
oils for the lubrication of dies for cold-pressed work, 
a method of production daily increasing in popularity 
yet presenting lubricating difficulties peculiar to 
itself, due to the wide range of materials and forms 
in which it is employed. 


























SEPT. I5, 1933.] 


ENGINEERING. 


309 








ENGINEERING. 





Offices for Publication and Advertisements, 


35 and 36, Bedford Street, Strand, London, W.C.2. 


We desire to 
me & fact that the above 


ur Ess, 
no connection exists between this 


J et and 


any other publications 
somewhat ti 


tles. 
Tetecrarnico |“ ENGINEERING,” LESQUARE, 
ADDREss LONDON 


Ts.zrPHons Numser—TEMPLE BAR 3663 
a lines). 


SUBSCRIPTIONS, HOME ‘AND FOREIGN. 





“ ENGINEERING” may * may be ordered from any 
newsagent in town and country and at railway book- 


stalls, or it can be supplied by the Publisher, post free, 


at the following rates, for twelve months (or for six 


or three months, pro rata), payable in advance :— 
£3 


For the United Kingdom ........................ 5 0 
For Canada— 
Thin paper Copies ...............-..0-00 £218 6 
Thick paper copies...................000+ £3 3 0 
For all other places abroad— 
Thin so COPICS ........eeeseeeeeeseeees £3 3 0 
Thick paper copies....................0+ £3 7 6 


copies 
Foreign and Teplonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, taguther with 
the agent’s name and address. 


When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 








ADVERTISEMENT RATES. 


The for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m. on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 


ing, otherwise they will be taken as correct. 


All accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Ba Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W: C.2 2. 











AGENTS FOR o ENGINEERING." 4 


Gordon and Gotch, Limited, Melbourne; Sydney ; 
Brisbane, Perth. Angus and Robertson, Limited, Sydney; 
N. oo Se bar agg and Company, "Townsville North 
msiand. W. C. Rigby, Adelaide, South Australia ; 
felville and Mullen, Melbourne, Victoria. Tait Book 
Company, 39, a street, Melbourne, C.1. 
BELGIUM: Brusse F. Satchell, 5, Avenue Defré-Uccle. 
W. H. Smith a a. 78, Rue Dumarché-aux-Herbes. 
CanaDA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 
Limited, 70, King Street East, Toronto, Ont. 

DENMARK, Copenhagen: Technical Press Bureau, Ourogade 34 

EprinsurGs : John Menzies and Company, Limited, Rose-street. 

FRANCE, Paris: Ricour, Chevillet et Cie, 22, Rue de la Banque. 

GERMANY: Hermann J. Fromm, Pri t , 89, Berlin, 
Wilmersdorf. 

GLaseow: William Love, 221, Argyle-street. John Menzies and 
Company, Limited, W: ile-street. 

ITaLy: U. Hoepli, Milan. Anonima Libraria Italiana, Torino, 
and any post office. 

Japan, Tokio: Maruzen Company, Limited, and all branches. 

LIVERPOOL: Mrs. Taylor, Landing Stages. 

MANCHESTER: John Heywood, Limited, 143, Deansgate. 

New ZEALAND’ Gordon and Gotch, Limited, Wellington, 
Auckland and Christchurch. 

ae, o- : Cammermeyer’s Boghandel, Carl Johans Gade, 

an , 

Sourn Arrica: Central News Agency, Limited. Head Office— 
Johannesburg; and Pretoria, Cape Town, Port Elizabeth, 
Bloemfontein, Durban and various branches and book- 





AUSTRALIA : 





2 


stalls throughout South Africa. Wm. Dawson and Sons 
(South Africa), Limited, 29, Long-street, Capetown. 
TaSMANIA: Gordor and Gotch, Limited, Launceston, Hobart. 


Untrep States, Nev York: For subscriptions, The International 


to call the attention of our readers to 
SOLE ADDR 


CONTENTS. PAGE 


Investigations on the Emission of Dust and Grit 


from Power-Station Chimneys in Holland (Illus.) 279 


Research Work and Experimental a 282 
Sewage Treatment and Disposal ; ... 283 
Bio-Aeration or Activated Bludge (Illus. ). Renkianeile 284 
Industrial Transport Trucks (Zllws.) ...............0000000. 286 
The “ Model Engineer ” Exhibition ........................ 286 
| en ere Sree ae 287 
The Ryburn W aterworks of the Wakefield Cor- 

poration (lus. - PORTE Apples. 288 
Contracts A 5 ARE ES NC Ei ORR 
gp SEEN es 290 
TT TICE RE IE 290 
IIIT cdesissithannie hoch cic ccokes .. 290 
Notes from the North ............ 290 
Notes from South Yorkshire  ......................00000000000 291 
Notes from the North-West....... 291 
Notes from the South-West ...............ccccccccsesseseeees 291 
Notices of Meetings ..... 291 
Notes from Cleveland and the Northern Counties... 291 
The Shipping, Engineering and Machinery Exhibi- 

tion at Olympia.—II (Jlus.) éd 293 
Knock-Rating and Diesel Fuels ......... 309 
The Engineers’ Outlook 310 
AR RE 311 
The British Association Mee ting at Leicester. 312 
Literature.—The Calculation of Heat Transmission. 

A Short History of the World’s Shipping In- 

dustry. Schiffsdieselmaschinen. Ten Years of 

Industrial Psychology. Industrial Psychology 

i REELING Le BENT 313 
Universal Spring Mounting for Railw ay C arriages 

and Road Vehicles (Jilus.) .............. sancecimalea ae 
The Late Sir G. C. Vyle, K.B.E......... 315 
Engineering Training and Education _... 315 
Letter to the Editor.—The Forty-Hour Week. 316 
The Copes Double Control Boiler Feed Re — 

(Illus.) .. . 316 
The Tre: -atment and Utilisation of Sludge (Illus. ) a. 


Notes on the Utilisation of Blast-Furnace Gas 


| Ee a . 318 
Some Experiences in Mechanical Engineering .. . 320 
Fractional Horse-Power Motors (Jllus.) 322 








ENGINEERING 


FRIDAY, SEPTEMBER 15, 1933. 





Vol. CXXXVI. No. 3531. 








KNOCK-RATING AND DIESEL 
FUELS. 


THE limitation of the power and economy of the 
carburettor engine by the onset of detonation at 
relatively low compression ratios was generally 
accepted until investigations, mainly due to Ricardo, 
made it clear that the effect in a particular size and 
design of engine depended on the nature of the fuel 
used. Thereafter those “straight run” or natural 
fuels containing the detonation-delaying naphthenic 
and aromatic constituents in the largest proportion 
were demanded for engines required to develop 
maximum power per pound of fuel consumed. The 
artificial blending of fuels followed, the aromatic 
content of straight-run fuels being increased by the 
addition of benzole, which is more effective and 
available at a lower price level than a suitable 
naphthene such as cyclo-hexane. A further and 
extremely important stage was reached when 
Midgley and Boyd discovered that the detonation- 
delaying effect of lead tetra-ethyl was a thousand 
times greater than that of benzole. The problem 
of preventing detonation appeared to be solved, 
and it was confidently stated that the compression 
ratios of engines using petroleum fuels could be 
raised to the economic limit of from 8 to 10. The 
early promise has not been fulfilled completely. 
The specific effect of lead tetra-ethyl diminishes 
with increasing concentration in the fuel; the 
deleterious effect on valve material can be prevented 
for small concentrations only ; and finally, the use 
of the substance is restricted to similar concentra- 
tions by legal authority because of its poisonous 
nature. The maximum addition of metallic dope 
now permitted—namely, 5 c.c. of ethyl fluid per 
gallon of fuel—contains approximately 3-5 c.c. 
of the detonation-delaying substance lead tetra- 
ethyl, the remainder being mainly the substance 
selected to prevent deleterious action on valves. 


to create a position enabling blends of selected 
straight-run fuels with benzole to compete with 
leaded straight-run fuels in respect of price and 
anti-knock value. The position renders the measure- 
ment of relative anti-knock values of great com- 
mercial importance. 

It is clear from the articles contributed to our 
columns during the past few years that the manner 
of action of tetra-ethyl lead to delay detonation 
differs from that of benzole, a circumstance indi- 
cated also by the tremendous difference in quantity 
required to produce the same overall effect. This 
essential difference leads to the two types of fuel 
reacting in a dissimilar manner to change of engine 
conditions, and it becomes difficult to establish 
relative anti-knock values by means of a test engine 
run in specified operating conditions which will 
hold when the fuels are used for other engines run 
in a nearly infinite variety of conditions, taking into 
account the possible combinations of the factors 
affecting the onset of detonation, viz., speed, load, 
temperature, and ignition timing. The difficulty 
was described in our issue of April 28 last, and is 


9 | enhanced as the dissimilarity of fuels increases with 


the use of cracked spirit, coal distillates, and alcohol 
blends. A further source of difficulty is that the 
restriction applied to the use of lead, leads to its 
addition to the particular fuels which react to it 
most strongly. Thus the method of rating fuels 
in terms of octane-heptane mixtures used as fuel 
for the Co-operative Fuel Research Committee 


5 | engine run in specified conditions, which appeared 


likely of general adoption a year or two ago, failed 
to be approved by the World Petroleum Congress of 
July last mainly because it was thought to be 
inapplicable to the wide variety of fuels now 
produced to attain ever higher anti-knock values. 
The C.F.R. method has, however, been adopted 
by the American Society for Testing Materials, and 
after further investigation and possible modification 
to suit the properties of the special fuels mentioned, 
may become accepted as an international standard. 
The committee has, in the meantime, foreseen that 
the rapid development of the compression-ignition 
engine now taking place will be accompanied by 
a fuel problem, and the design of the C.F.R. engine 
provides for replacing the carburettor with fuel-in- 
jection apparatus and for operating at the high com- 
pression ratio required for ignition by compression. 
The fuel problem of the carburettor engine is 
inverted in the case of the compression-ignition 
engine, in which the fuel burns too slowly instead 
of too quickly. We are again indebted to Mr. 
Ricardo for early fundamental work showing by 
means of indicator diagrams that the combustion 
of the fuel occurs in three significant stages, which 
are frequently expressed in corresponding degrees 
of crank rotation. The first is the period imme- 
diately following the injection of fuel, and covers 
the time required for it to mix with air and to reach 
the state necessary for the rapid combustion which 
occurs during the second period, leading to a sharp 
rise of pressure to the maximum of the cycle. The 
third period is that of the relatively slow combustion 
persisting during expansion, which is typical of the 
Diesel cycle. The first stage of combustion is 
referred to as the delay period or angle, and many 
experiments show that it determines the character 
of the subsequent stages. Thus, if little combus- 
tion occurs over a relatively long delay period, an 
exceptionally large quantity of fuel accumulates 
to burn with great rapidity in the second stage, 
giving rise to extremely rough running, accompanied 
by knocking in extreme cases. 
The length of the delay period at a fixed com- 
pression ratio and the corresponding ignition 
temperature would naturally be expected to depend 
on the self-ignition temperature of the fuel in air. 
Unfortunately, self-ignition temperatures, and even 
the relative order of ignitability of fuels, vary 
according to the method of measurement. Never- 
theless, the improved method of Squadron-Leader 
W. Helmore and Mr. F. C. Code Holland, developed 
at the Royal Aircraft Establishment and described 
recently by Mr. F. A. Foord (Journal, I.P.T., 
April, 1932), yields results from which the per- 
formance of a fuel in a compression-ignition engine 
can be predicted with some degree of accuracy. 
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Considerations of practice have operated, therefore, 





The method differs from the usual heated-pot 
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methods in that the igniting effect of hot metal 
surfaces is eliminated and the time elapsing between 
the injection of the fuel into the heated air in a 
closed vessel of relatively large dimensions and the 
pressure rise following ignition is measured accu- | 
rately. The length of the delay period can thus be | 
related to the nature of a particular fuel and the 
temperature of the air into which it is injected. 
The temperature can, of course, be adjusted to 
correspond with engine compression temperatures. 
The method was used to demonstrate the shortening 
of the delay period by the explosive substance ethyl 
nitrate when added to the fuel in proportions up to 
3 per cent. only. A corresponding elimination of 
rough running and knocking was observed when 
the substance formed a similar small proportion of 
Diesel fuels which were unsuitable otherwise. The 
violent detonation obtained with carburettor 
engines when ethyl nitrate is added to the fuel 
illustrates in a striking manner the opposing fuel 
qualities required for the two types of engine. 

The comprehensive engine trials made at Delft 
by Messrs. Boerlage and Broeze, and described in 
ENGINEERING (vol. cxxxii, pages 603, 687, 755), 
show by means of indicator diagrams that rough 
running and knocking in Diesel engines are dependent 
on the combination of the characteristics of combus- 
tion stages one and two. This view is confirmed 
by the discovery that for a fixed compression ratio 
the behaviour of a particular fuel in respect of 
rough running is dependent on compression pressure, 
which can be diminished by throttling or increased 
by supercharging. Indicator diagrams taken in the 
circumstances show clearly that a change from 
rough to smooth running is obtained when com- 
bustion starting in stage one carries on to give the 
maximum pressure of stage two, without the 
extremely abrupt increase indicated by a vertical 
line on the diagram. The length of the delay period 
is not, therefore, a characteristic of the fuel alone, 
and, for example, was increased by 100 per cent. 
in the case of a particular fuel by diminishing the | 
compression pressure from 30 to 15 atmospheres, | 
the delay period then extending to include nearly all 
of stage two, combustion occurring near the end | 
of the period with great rapidity, giving rise to 
extremely rough running. Messrs. Boerlage and 
Broeze conclude that the quality of Diesel fuel 
cannot be determined by any of the existing methods 
of measuring self-ignition temperatures or by engine 
methods depending on measurement of delay angle 
only. The engine method of fuel rating suggested 
is based on the pressure effect. A fuel to be rated 
is used in a standard compression-ignition engine 
run at a fixed compression ratio, and the value of 
the compression pressure determined that corre- 
sponds with the running changing from smooth 
to rough. The value is sharply defined and is 
termed the “ critical compression pressure.” The 
proportion in which two standard fuels must be 
mixed to obtain the same critical compression pres- 
sure is then determined by trial, and the quality of 
the fuel being rated can be expressed in terms of 
the mixture proportion of the two standards. The 
hydrocarbons suggested as fuel standards are 
cetene, giving smooth engine running at the lowest 
practicable compression pressure, and mesitylene, 
giving the opposite effect even at the highest prac- 
ticable compression pressure. The quality of the | 
tested fuel can be expressed then in terms of the | 
“‘cetene number,” indicating the percentage of that 
fuel in the mixture with mesitylene. 

The variable-compression-ratio C.F.R. engine is 
designed to be operated over a compression-ratio | 
range including that required for compression | 
ignition, and the desirability of using it as a test | 
engine for Diesel fuels is enhanced by the availability 
of the unit in large numbers. There would appear | 
to be no obstacle to its use with the test methods | 
developed by Messrs. Boerlage and Broeze, but 
Messrs. Pope and Murdock, associated with the | 
makers of the engine, have described a method | 
based on determining “ critical compression ratios.” 
They find that the compression ratio at which a 
given fuel just will, or will not, ignite varies over so | 
narrow a range that the mean value may be taken | 
as “critical.”” The proposed method has been | 
tested and developed by Messrs. Kuttner and | 
Rippere, who described their work at the recently | 
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concluded Chicago meeting of the Society of Auto- 
motive Engineers. The trials described show that 
the critical compression ratios of four varieties of 
Diesel fuel failed to represent the relative values 
judged by smoothness of running of the fuels when 
used in an “automotive Diesel.” The C.F.R. 
engine was then arranged for measurement of the 
delay angle at the critical compression ratio, the 
familiar bouncing pin being adapted to indicate 
the beginning of combustion. Some doubt may 
be expressed as to the suitability of the apparatus 
for the purpose as compared with the optical indi- 
cator used by Messrs. Boerlage and Broeze; in 
any event, the experimenters conclude that “ it 
proved impossible to correlate the delay readings 
with the compression-ignition characteristics of the 
fuel, or with the actual performance of the fuels 
as determined by runs in a commercial high-speed 
automotive Diesel engine.” 

It is to be hoped that efforts to use the C.F.R. 
engine for the rating of Diesel fuels will be con- 
tinued in spite of the comparative failure of those 
described. The problem is not simple, and the 
solution appears to depend on work of the more 
fundamental character of that carried out at 
Delft. 


THE ENGINEERS’ OUTLOOK. 


In his address to Section G of the British Asso- 
ciation, reprinted elsewhere, Mr. R. W. Allen, 
C.B.E., strikes a less pessimistic note than his pre- 
decessor, Sir Alfred Ewing, who was seriously 
perturbed by the terrible uses which have been made 
of the mastery over nature acquired by scientific 
research. Perhaps Sir Alfred was taking too short 
a view. It is not improbable that the invention 
of gunpowder was regarded by its contemporaries 
with much the same feeling of horror as air bombing 
and poison gas are by many to-day. The envoy 
sent to demand his prisoners from Hotspur deplored 
the use of this “ villainous saltpeter,’’ and “ but 
for these vile guns, he would himself have been a 
soldier.” Such, indeed, was the general resentment, 
that the artillery pioneers ran the risk of being 
blown from their own guns if captured. The ulti- 
mate outcome was, however, the destruction of the 
Feudal system and the substitution of law for 
private warfare. Security no longer depends on 
each householder being “a strong man armed,” 
but on the police, and history suggests that what 
has happened nationally, may, in the not-distant 
future, be realised internationally, and that the 
threat of the use of these new and terrible weapons 
of civilisation by an international police may render 
effective such bodies as The Hague tribunal. 

The last century was, at one time, dubbed the 
age of iron, and certainly this metal was, and is 
used, to an extent which would have appeared 
incredible even 200 years ago. Nothing is known 
of the prehistoric pioneer who founded the art of 
reducing the metal from its ores, or, indeed, of the 
other great but primeval thinkers to whom we owe 
the gradual improvement of what must have been 
very crude and wasteful processes. Indeed, it is 
relatively few to whom the name of Henry Cort is 
familiar. He is not mentioned in the ninth edition 
of the Encyclopedia Britannica, although about half 
a column is devoted to Cornelius Cort, a second-rate 
Dutch painter. It was Henry Cort who, in 1784, 
introduced the puddling furnace, which was the 
greatest improvement effected in ferrous metallurgy 
till the introduction of the Bessemer process in 
1856. As Mr. Allen points out, history has hitherto 
concerned itself little with discovery and invention, 
though these are of infinitely greater importance to 
the race than the feats of warriors and statesmen. 
In the course of ages, even the greatest of these 
lose all significance, but knowledge increasing 
man’s mastery of nature remains a permanent 
possession. Both discovery and invention have 
been needed. The discoverer adds new facts to 
the store of knowledge which may either be the 
outcome of reasoned research, as was the discovery 
of radium, or may be all but accidental, as was 
that of the X-rays. Invention, on the other hand, 
whether of a successful scientific hypothesis, or of 
a mechanism, always involves some contribution to 
human thought, being essentially creative. 





A better definition for the present era than the 
age of iron would be the age of power, for in the 
command of power lies the main distinction between 
our own day and the civilisations of the past. An 
Athenian of the time of Pericles would have found 
but little to surprise or puzzle him in the Paris of 
Louis XIV. Iron he knew, and he was also familiar 
with great engineering and architectural works. Of 
power, however, he knew nothing, and it is the rapid- 
ity with which the production of power has developed 
during the past fifty years which is emphasised in 
Mr. Allen’s address. The internal-combustion engine 
and the steam turbine were novelties fifty years 
ago. To-day the aggregate rating of motor cars alone 
exceeds 600,000,000 horse-power, whilst we have 
individual steam turbines generating 200,000 kW. 
To the thinking engineer of the ‘eighties, the latter 
fact would come as the greater surprise. Many 
leading engineers felt then that steam had had its 
day, and that the future lay with the internal- 
combustion engine. Sir Frederick Bramwell, it 
will be remembered, actually founded a fund to be 
used in celebrating the obsequies of the steam 
engine in 1931, but the anticipated corpse proved 
to be very much alive. 

Mr. Allen confessed to some difficulty in drawing 
a distinction between civil and mechanical engin- 
eering. It may be suggested that the distinction 
is in essentials, the difference between statics and 
dynamics. The machine moves, but movement 
is the last thing desired in most of the works of the 
civil engineer. His work, like that of the architect, 
is at most three-dimensional, whilst a fourth co- 
ordinate representative of motion enters into the 
productions of the mechanical engineer, whose 
problems are correspondingly more complex. The 
past provides no parallel to the work of the mechani- 
cal engineer, but great tunnels and elaborate 
viaducts were constructed 2,000 years ago, and the 
great pyramid, dating from 4700, B.c. contains 
some 82,000,000 cub. ft. of solid masonry. One 
hundred thousand men were employed for thirty 
years in its making, a fact which testifies to an 
extraordinary concentration of wealth in the hands 
of a single individual. To this there is hardly a 
parallel to be found to-day. Not even Henry Ford 
could employ a similar number on non-productive 
work for an equal length of time. History, in fact, 
shows that whatever the teachings of the @ priori 
school of economists, the poor are not getting poorer 
and the rich, richer. So far from the present eco- 
nomic system having failed, we hear to-day not even 
of solitary instances of death from lack of “‘ common 
necessaries,” which would seem to have been not in- 
frequent ir the earlier days of Charles Dickens, when, 
as a now familiar quotation from Macaulay shows, 
conditions, with this one exception, corresponded 
very closely with those of to-day. Fifteen years 
after a similar world war, there was widespread 
unemployment, and a debt in comparison with 
which all other debts appeared insignificant. 

It is the engineer who has been mainly responsible 
for the immense improvement effected in the 
standard of living. A twelve-hour day was the 
rule when Macaulay wrote, and it was, moreover, not 
unusual for the workman to spend additional hours 
in walking to and from the works at which he was 
employed. To-day even the 40-hour week has been 
adopted in industrial factories, and may quite 
likely become the standard within the next two or 
three decades. The engineer may also claim a 
predominant part in the general improvement of 
health. It was the invention of sand filtration by 
James Simpson in 1828 which has led to the practical 
abolition of typhoid and other water-borne diseases, 
and to him also is attributable the extraordinary 
improvement in the sanitary condition of our cities. 

The education of engineers forms the subject of 
the concluding portion of Mr. Allen‘s address. He 
points out that great as may be the advantages of 
the college-trained student, engineering, unlike law, 
medicine, and dentistry, still offers a “‘ career open 
to the talents,” whatever the social stratum in 
which ability occurs. By evening classes and private 
study the able youth can acquire that mastery of 
mechanical principles which is to-day almost essential 
for successful design. The purely college-trained 
youth on the other hand sometimes justifies Mr. 
Dooley’s sneer at his typical German, “ who only 
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knows what somebody has told him.” Hence it was 
that a leading American industrialist adopted the 
plan of always testing out a new manin some branch 
of engineering other than that in which he had special- 
ised in his college course. In this connection regret 
may well be expressed at the recent change made in 
the London University regulations for the B.Sc. 
Degree in Engineering. This is no longer to be open 
to the private student, however able, and whatever 
his experience of practical engineering, although 
nothing can be more certain than that of two candi- 
dates, the one who has attained to the required stan- 
dard by private study will be a better man than he 
who has reached an equal competence by the dry- 
nursing of demonstrators and professors. The insis- 
tence on laboratory work seems unreasonable, and 
when an apparently unfair line of conduct is being 
pursued, it is ever apt to ask cui bono? Probably few 
people believe that the prime object of the dentists in 
promoting the Act making theirs a closed profession 
was the protection of the public rather than their 
individual interests, and in the present case it is 
difficult to see who, save the teaching profession, 
will benefit by the new regulation. Unkind critics 
may be tempted to suggest that those who make 
the regulations are more at home in the laboratory 
than in the practice of engineering, and subcon- 
sciously tend to magnify the relative importance 
of the former. 

London University is, of course, fully entitled to 
make its own regulations, but the similar procedure 
in framing the regulations for the Whitworth Scholar- 
ships suggests a breach of trust, and it would be 
well if some practical philanthropist would arrange 
to have this tested in the law courts. 


NOTES. 


THe OtympIA ENGINEERING EXHIBITION. 


Amongst the inventions to which Great Britain 
can lay undisputed claim is that of the demon- 
stration of industrial activity and progress known 
familiarly as an exhibition, the Great Exhibition of 
1851, due to the energy of the Prince Consort, 
being the first of the kind. The interest taken by 
our Royal Family in these educative displays has 
been unbroken since that event, a fact alluded to 
by the Right Hon. Lord Stonehaven, P.C., G.C.M.G., 
D.S.0., LL.D., when introducing the Right Hon. 
the Earl of Athlone, K.G., at the opening ceremony 
of the Shipping, Engineering and Machinery 
Exhibition at Olympia, on Thursday, September 7. 
The Earl of Athlone, in declaring the exhibition open, 
took a hopeful view of the future of the shipbuilding 
industry in Great Britain. Its revival, he said, 
coupled with the possibilities of naval orders at 
an early date, might lead us to expect better times 
for engineering in all branches. At a luncheon which 
followed, the Earl of Athlone expressed the opinion 
that, in spite of the great improvement which had 
taken place in passenger accommodation on British 
ships during the last 40 years, there was still room 
for more. He deplored the use made of foreign 
vessels for transit by British people when native- 
built ships were available. The luncheon was pre- 
sided over by Lord Stonehaven, president of the 
exhibition, who, together with Emeritus Professor 
H. S. Hele-Shaw, D.Sc., chairman of the Honorary 
Committee of Experts, replied to the toast “‘ Success 
to the Exhibition,” ably proposed by the Right Hon. 
Lord Askwith, K.C.B. In a speech proposing “‘ Our 
Principal Guest,” Mr. Robertson F. Gibb, chairman 
of the Union-Castle Mail Steamship Company, 
Limited, took an optimistic view of the shipping 
outlook. Mr. William Reavell, president of the 
British Engineer’s Association, proposed the toast 
of “ The Visitors,” to which response was made by 
Colonel the Master of Sempill. The function 
concluded with a toast to “The Chairman,” 
proposed by Sir John E. Thornycroft, K.B.E., and 
replied to by Lord Stonehaven. The opening of 
the Exhibition was followed by a dinner in honour 
of overseas visitors, held at Olympia in the evening. 
A company representing the Dominions, Colonies 
and many foreign countries assembled, and was 
presided over by Lord Stonehaven. The occasion 
was marked by a number of speeches of a quality 
distinctly above the average. Mr. W. A. Tookey 





proposed the toast of “ International Shipping and 
Engineering,” which was replied to by Mr. J. Foster 
Petree. An excellent speech was made by Mr. D. A. 
Bremner in proposing “‘ Our Overseas Guests.” He 
pointed out that the exhibition was a shop window, 
the attraction of which it was hoped would induce 
the visitors to place orders for the type of goods 
exhibited. He made a striking plea for the develop- 
ment of international trade relations, pointing out 
that it was only through trade that the prosperity 
of the world could be restored. This toast was 
replied to by Mr. B. H. J. Tubb, of Rhodesia, and 
Councillor E. H. Van Witt, of South Africa, both of 
whom were able to give information about the 
preference for British manufactures which was being 
exercised in their countries. The toast of “ The 
Chairman ” was proposed by Sir Thomas Wilford, 
the High Commissioner for New Zealand, in an 
amusing speech. 


Tue Seconp Law or THERMODYNAMICS. 


Experience shows that even eminent biologists 
may have but a rudimentary knowledge of physical 
and mechanical principles. It is not long since one 
leading biologist declared that neither Kelvin, Clerk 
Maxwell, nor Helmholz understood the second law 
of thermodynamics, but his own interpretation, as 
it turned out, was demonstrated as false by daily 
experience in power-station practice. A similar 
failure to understand Carnot’s principle appears in 
the presidential address delivered to the British 
Association, last Wednesday week, by Sir Frederick 
Gowland Hopkins, P.R.S., who stated that ‘‘ There 
is no good evidence that in any of its manifestations 
life evades the second law of thermodynamics.” 
So far from this being true, Sir Frederick could not 
even have got out of bed in the morning without 
some evasion of the law in question on however 
minute a scale. Wherever choice and selection is 
involved the second law of thermodynamics must 
necessarily be evaded, and for the existence of this 
power of selection or choice, the evidence is stronger 
than it is for any scientific hypothesis whatever. 
Choice is, in fact, a primary datum of consciousness, 
whereas every scientific theory is merely an inference. 
Professor Gowland would have been justified perhaps 
in saying that no quantitative evidence of the break- 
down of the principle has yet been found in living 
matter, but thisis a very different statement from that 
actually made. Indeed, as Tait pointed out years ago, 
the second law is constantly breaking down locally 
in every large body of gas. Professor Bloch again, 
in his work on “ The Kinetic Theory of Gases,” 
observes that “‘It is in no sense proven that the 
principle is valid for ‘ microscopic’ phenomena,” 
and again, “it seems quite certain that the validity 
of Carnot’s principle ceases when phenomena are 
studied on a scale sufficiently near that of molecular 
dimensions. 


MEMORIAL TO JOUFFROY D’ABBANS. 


On August 28, in the fortress of Ste. Marguerite, the 
largest of the Iles des Lérins, near Cannes, a plaque 
was dedicated to the memory of the French infantry 
officer and steamboat pioneer, Claude Francois 
Dorothée, Marquis de Jouffroy d’Abbans, who, 
150 years ago, on July 15, 1783, made a notable 
experiment with a steamboat on the River Saone, 
near Lyons. In 1776, Jouffroy had made an 
earlier experiment on the River Doubs, at Baume les 
Dames, with a boat driven by steam-worked duck’s- 
foot paddles, but few exact details of his machinery 
are known. His work preceded that of Fitch, 
Rumsey, Miller and Symington, and like them he 
found the problem of steam propulsion a very 
difficult one. Nevertheless, no less a man than 
Fulton credited him with being the first to build a 
steamboat. That he possessed considerable in- 
ventive powers is very evident, ‘for even when he 
made his experiment of 1783, the only type of 
engine available was the low-pressure beam pumping 
engine of Newcomen and Watt. Born at Roche- 
sur-Rognon, Haute Marne, in 1751, he entered the 
army in 1772, and it was through a quarrel with 
his colonel that he was exiled, and interned in 
Ste. Marguerite, where it is said he began his study 
of the propulsion of vessels. After regaining his 
liberty he visited Paris and there made the acquaint- 
ance of the engineers Jacques and Auguste Périer, 


who were the first to establish a steam-engine factory 
in France. His experiments were, however, carried 
out at his own expense. At the Revolution he 
emigrated and was absent from France for ten 
years. Later on, in 1816, he was associated with a 
scheme for placing steamboats on the Seine, but 
the project proved unsuccessful, and, having ex- 
hausted his means, he became a pensioner in the 
Invalides, where he died on August 7, 1832. An 
account of his inventions was afterwards published 
by his son, the Marquis Achille de Jouffroy, and in 
1840 the Paris Academy of Sciences, after examining 
various documents, stated that Jouffroy was the 
original inventor of the steamboat. A statue to 
his memory was erected in 1884 at Besancon. 


Lonpon anp Home Counties Trarric ADVISORY 
CoMMITTEE. 


Since its appointment in 1925 under the London 
Traffic Act of the previous year the London and 
Home Counties Traffic Advisory Committee has 
done useful work in making public the inconvenience 
suffered by residents in that area from congestion 
and other factors connected with road traffic. It 
is no fault of theirs that this publicity has not 
resulted in widespread remedies being adopted. 
For their fate has been the fate of so many com- 
mittees : to see their recommendations pigeon-holed 
and their hopes translated into disappointment. 
Now, with the passing of the London Passenger 
Transport Act, they are themselves to be recon- 
stituted, and we trust strengthened, by an increase 
of the representation of the local authorities from 
eight to twenty-three and by their establishment on 
a permanent basis. It will be their duty as hereto- 
fore to advise the Minister of Transport on matters 
relating to traffic within the area, which in their 
opinion require attention, to make representations 
regarding services or facilities and to consider 
cognate matters which may be referred to them. 
The interchange of views is to be facilitated by 
joint meetings at least three times a year between 
them and the London Passenger Transport Board. 
They will also be entitled to hold public inquiries. 
The Government Departments represented on the 
re-constituted Committee are the Home Office and 
the Ministry of Transport, while the London, 
Middlesex, Essex, Kent, Surrey and Buckingham 
and Hertfordshire County Councils, the last two 
jointly, have also made appointments. Other local 
authorities sending members are the Cities of London 
and Westminster, the Metropolitan Boroughs and 
the Boroughs of Croydon and East and West Ham. 
The Metropolitan and City Police, as well as the 
County and Borough Police Forces in the London 
Traffic Area, also have their representatives, as 
have the London Passenger Transport Board, the 
four railway companies, the transport trades unions 
and those “‘ providing or using mechanically-propelled 
road vehicles.” All the appointments will hold 
good until June 30, 1936, unless in the meantime a 
representative of a local authority has ceased to be 
a member of that body. 


THE ENDOWMENT OF METALLURGICAL 
AT SHEFFIELD. 


RESEARCH 


Considering its association with the industry of 
that city, it is a little surprising to be informed 
that it is twenty-eight years since the Iron and 
Steel Institute held a meeting in Sheffield. The 
president on that occasion was Sir Robert Hadfield, 
Bart., and partly to mark the return of the Institute, 
partly because of his association with it, and partly 
because of his friendship with Mr. W. R. Lysaght, 
who is now president, but is unfortunately unable to 
attend the meeting, Sir Robert has made a gift of 
5,000/. to the University, with the suggestion that 
it should be utilised for the advancement of metal- 
lurgical knowledge, and especially that it might 
form the nucleus of a fund for the establishment of a 
course in Founding. Sir Robert is, of course, himself 
a notable research worker, and holds the degree of 
Doctor of Metallurgy in Sheffield University, in 
addition to many other honours. Moreover, it is 
not the first time that his munificence has been 
displayed in a similar way, for only a few years ago 
he built a laboratory for the Metallurgical Depart- 
ment on the occasion of the coming of-age celebra- 
tions of the University. The staple industry of the 
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city of Sheffield has, from time to time, received 
considerable assistance from the work done in the 
University, and we are probably not incorrect in 
supposing that Sir Robert’s gift is some recognition 
of that fact. It is satisfactory to realise that the 
days of generous endowments are not yet past, 
and we hope others will not be slow to follow this 
most recent example. 


THE BRITISH ASSOCIATION 
MEETING AT LEICESTER. 

THe meeting of the British Association in 
Leicester, which terminated on Wednesday last, 
the 13th inst, is the second to be held in that city, 
the first having been held there in 1907, under the 
presidency of Sir David Gill, the astronomer. One 
circumstance which renders that meeting of par- 
ticular interest to engineers is that it was the last 
which the late Lord Kelvin attended. Leicester 
has a population of 240,000, and its most important 
industries are hosiery and boot and shoe manu- 
facturing, both of which were dealt with in papers 
read before the Engineering Section. Since the 
Association’s previous meeting, viz., in 1919, 
Leicester received its modern charter as a city. Its 
University College was established in 1921, and 
progress has been made in the architectural im- 
provement and planning of the city, and fine modern 
buildings provided ample accommodation for the 
Association’s meetings. Those who attended the 
meeting in 1907 will probably remember that the 
Association’s rather onerous requirements in this 
respect were then met with some difficulty. 

Provision for the reception rooms, &c., was found 
this year in the Wyggeston Girls’ School, and the 
President's inaugural address was delivered in the 
adjoining De Montfort Hall on Wednesday evening, 
September 6. The president this year was Sir 
Frederick Gowland Hopkins, Pres.R.S., and his 
address was entitled ‘Some Chemical Aspects of 
Life.” Before Sir Frederick delivered his _presi- 
dential address, the Association was welcomed by 
the Lord Mayor of Leicester, Councillor Arthur 
Hawkes, J.P., in a felicitous speech, to which a brief 
response was made by the President. At con- 
clusion of the presidential address a vote of thanks 
was proposed by Sir Oliver Lodge, D.Sc., F.R.S., 
who was given an enthusiastic welcome. Sir Josiah 
Stamp, G.B.E., D.Sc., the General Treasurer of the 
Association, then announced that the number of 
tickets issued for the meeting was 2,164, which 
compares very favourably with the figure for the 
York meeting last year, which was 1,898. 

A reception was given in the De Montfort Hall on 
the evening of Thursday, September 7, by the 
Lord Mayor and Lady Mayoress, and on Monday, 
September 11, the members were invited, by the 
President (His Grace the Duke of Rutland), the 
Chairman (Sir Jonathan North), the Principal and 
Members of the College Council of University 
College, to a garden party in the grounds of the 
College. A reception was also held on Tuesday, 
September 12, by the President (Mr. H. Perry Gee, 
J.P.) and Council of the Leicester Literary and 
Philosophical Society, in the City Art Gallery and 
Museum. : , 

Two evening discourses were given this year, one 
by Sir Josiah Stamp, entitled “‘ Must Science Ruin 
Economic Progress ?”’ delivered at the Wyggeston 
Boys’ School on Friday, September 8, and the other 
by Professor Jocelyn F. Thorpe, C.B.E., F.R.S., 
on the work of the Safety in Mines Research Board. 
The latter was delivered in Lancaster Hall on 
Monday, September 11. Public lectures were given 
on Tuesday, September 5, by Sir Henry Fowler, 
K.B.E., on “Transport for a Century,” and by 
Professor Julian Huxley, entitled “‘ Ants and Men,” 
on Saturday, September 9, both in the Edward 
Wood Hall. 


SECTION G.—ENGINEERING. 


The Engineering Section, to which we shall, as 
usual, mainly devote our attention, commenced its 
proceedings on Thursday, September 7, in Lan- 
caster Hall, and before summarising the proceed- 
ings, a8 we propose to do, we may mention that an 
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working, electrical apparatus, and typewriter- 
making industries, was held in the same building. 
The exhibits were from firms in Leicester and 
Leicestershire, and represented scientific machinery 
employed in the trades of the district. 


PRESIDENTIAL ADDRESS. 


The president of Section G this year was Mr. R. W. 
Allen, C.B.E., and the delivery of his address, 
entitled “‘Some Experiences in Mechanical Engin- 
eering,” formed the first item on the programme. 
We reprint this on page 320 of this week’s issue and 
we comment on it on page 310, so that we need not 
refer here to its subject-matter. At its conclusion, 
Mr. J. S. Wilson, the Recorder of the Section, invited 
one of the past presidents, Professor Sir T. Hudson 
Beare, to propose the vote of thanks. In course of 
his remarks, Sir Hudson Beare said he was glad the 
President had not neglected the historical side of 
engineering, and, referring to the development of 
the Diesel-engine, said his great regret was that the 
fuel was not now available in this country, though 
he hoped it would be in the future. He believed the 
problem of transforming coal into oil had been 
solved and it was now a question of whether the 
process was economically possible. He agreed with 
the President‘s views on the education of engineers, 
remarking that he thought it best for the ordinary 
student to take his university course first and then 
go into the works. 

Lens MANUFACTURE. 

Mr. Allen having expressed his appreciation of 
Professor Sir T. Hudson Beare’s remarks and of the 
manner in which his address had been received, 
Mr. Wm. Taylor, O.B.E., was invited to make a few 
remarks on the works and manufacturing methods of 
Messrs. Taylor, Taylor and Hobson, which the 
members were to visit that afternoon. He mentioned 
in the course of his statement that his firm had 
decided to make lenses on an interchangeable basis. 
Previously they had been made by primitive 
methods by hand by highly skilled men. At present 
his firm made 240 different sizes and types of lenses, 
comprising about 2,500 different components, and 
all parts were interchangeable. He mentioned also 
the work done by the firm in generating and gauging 
screws and added that illustrations of this would 
be seen in the works. It was, he said, the origin of 
much of what was known at the present time on the 
metrology of screw threads. They had been 
compelled, he continued, to originate and make all 
the appliances required for both glass working and 
metal working in lens making, and one of the first 
things required had been the well-known engraving 
machine. The latest application of this, he said, was 
a machine used for marking cutlery shown in the 
exhibition above mentioned. 

THe MECHANISATION OF KNITTING. 

The remaining item on the programme was a 
paper bearing the above title, by Mr. John Chamber- 
lain, F.T.I. This was reprinted on page 272 of our 
last week’s issue. Mr. Chamberlain did not read 
his paper in full, but summarised it and explained 
the essential parts with the aid of lantern slides. 
At its conclusion, the President proposed a vote 
of thanks to the author and called on Mr. Percy 
Bentley to open the discussion. Mr. Bentley 
remarked that the manner in which Mr. Chamberlain 
had put the matter before the Association should 
enable the members to appreciate the difficulties 
involved, and concluded by congratulating the 
author. Questions on the shrinkage and variations 
in size of knitted goods were raised by Mr. J. S. 
Wilson. The author explained that this was due 
to the elasticity of the material. Reliable firms, he 
said, made garments to size, but one 16 in. wide 
could be pulled out to 24 in. wide, with the obvious 
result, but this would only be done with cheap goods. 
To a question by Mr. Wilson as to the amount of 
hand work involved in closing the toes of hosiery, 
the author said that some 200 loops had to be put 
on the needles, but this was done very expeditiously 
| by the skilled operators. In spite of this, closing the 
| toe cost as much as making the rest of the hose. 








Tue RepvctTion or ArrcraFrt NOISES. 
A paper bearing the above title formed the first 


Capon, will be reprinted in a future issue of 
ENGINEERING, and dealt with the sources of noise 
and methods of treatment. The president of the 
section, Mr. R. W. Allen, occupied the chair and 
called on Mr. Capon to give his paper. This was 
read in abstract and illustrated by a number of 
lantern slides. 

In proposing a vote of thanks to the author at 
the conclusion of the paper, the Chairman said that 
anything which could be done to reduce noise would 
be a great benefit, since noises affected health. 
Any intermittent noise was a nuisance and we should 
be grateful to Mr. Capon and his staff that the 
problem was being attacked. 

Mr. H. E. Wimperis, C.B.E., who opened this 
discussion, said the most remarkable effect of the 
work on noise reduction was the passing of the 
cotton-wool era in commercial aviation. The 
success obtained in the new Handley-Page machines 
was due to the methods the author had described, 
and the methods were also of use in the Royal Air 
Force, as they enabled the compartment used by 
the wireless operator to be kept quiet. With regard 
to noise heard on the ground, there was a prospect 
of some abatement, but there was a limit to what 
could be done in this direction. With respect to 
aircraft, the public was emphatic as to the need for 
improvement, though it tolerated other noises 
without complaint. Public opinion should express 
itself with regard to all noises, but it did not do so 
except with regard to aircraft. 

Dr. Tucker, who continued the discussion, said, 
in the course of his remarks, that in sound measure- 
ments we had no criterion other than the ear, and 
no method of calibrating instruments. The Bark- 
hausen instrument had done good work, but no one 
was satisfied with it, and he thought the errors 
would be 5 or 6 decibels rather than the 3 decibels 
mentioned in the paper. That applied to the 
ranges referred to, but at closer ranges of 10 ft. or 
12 ft., when a sensation of pain would be experi- 
enced, the ear could not be employed for com- 
parisons. Again, the background loomed up and 
the ear was incapable of giving accurate matchings 
when the sound was reduced to the order of 12 or 
so decibels. With regard to aeroplanes, sound 
measurements were particularly difficult, because 
the aeroplane itself was one of the most amazing 
sound complications. All these difficulties were 
met with in assessing sounds and their nature 
could be appreciated from the paper. 

Dr. Miller, who spoke from the medical aspect, 
said it was necessary to consider how far noise 
might be injurious to health. The noises produced 
by aircraft could not well be compared with other 
noises which the public commonly put up with. 
Aircraft noise was largely uniform and continuous, 
and to many the sound of aircraft overhead was 
not injurious or objectionable. The sounds of a 
motor-car horn were intermittent and distracting, 
and the noises of a railway terminus, for example, 
were even more so. 

At this point, Sir Henry Fowler asked if anything 
had been done with regard to the resolution passed 
last year by the Engineering Section on the question 
of noise, asking the Council to impress on the 
Government the need for using the powers it had, 
more particularly with regard to motor cycles. 

Mr. J. S. Wilson, in answer to Sir Henry’s query, 
said the resolution had been put before the General 
Council, who had sent it on to the Ministry of Trans- 
port and the Board of Trade. The resolution had 
been acknowledged, but he thought it would be 
useful to endorse it again. 

Dr. Tucker here remarked that the hopes of 
reducing noise were based on the power of measuring 
it accurately. Some existing methods, he added, 
were far from accurate. 

Wing-Commander T. R. Cave-Browne-Cave, 
C.B.E., continued the discussion, and called atten- 
tion to the need for applying the work done in con- 
nection with aircraft to general problems of noise 
reduction. Many thought the noise of a motor- 
cycle most objectionable, and in this case the noise 





could be reduced to an inoffensive level by means of 
\2 silencer without reducing the power appreciably. 
He thought the author’s diagrams relating to air- 


exhibition of machinery and instruments, mainly | item on the programme for the session of Friday | screw noise would be more useful if they showed how 


relating to the boot and shoe, hosiery, wood- 
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SEPT. I5, 1933.] 








ENGINEERING. 


313 








was reduced. It would be interesting to know how 
to obtain a given power with the minimum of noise. 
In German aircraft, large geared airscrews were 
employed and the gear appeared to be the more 
important factor in noise production. An exhaust 
pipe, perforated over a considerable length, appeared 
to give good results in reducing the noise of an 
aeroplane engine. The main point, however, was 
to ensure that the work done in reducing the noise 
of aircraft was applied to general problems. 

Dr. S. J. Davies said, with regard to motor cycles, 
that much could be done to prevent noise but for 
the fact that the drivers appeared to like it. He 
noticed on the author’s curves that there appeared 
to be no sort of critical speed with regard to noise 
production. It would be of interest if airscrews 
could be tested to determine the effect of Reynolds’ 
number on noise production. He inquired also as 
to the condition of the test house where the tests 
were being made on the test bed, and asked if there 
were any reflected noise. It was not easy to separate 
primary noise from reflected noise. 

In his reply, which was then taken, Mr. Capon 
said he agreed with Dr. Tucker with regard to the 
defects of the Barkhausen instrument; it was 
necessary to check up everything very carefully. 
Wing Commander Cave-Browne-Cave had referred 
to the way in which the power was affected. That 
was a difficult question. A tip speed of 650 ft. per 
minute might affect the power in climbing, but all 
the effects were different. Below this speed the loss 
might be serious, although it might be prevented by 
a variable-pitch airscrew. In answer to Dr. Davies, 
he said he had found no point of discontinuity. He 
had thought that some discontinuity would be 
found in passing through the velocity of sound in 
air, but this was not so. With regard to the con- 
ditions in the test room, it was difficult to know 
what to allow for reflection, but the correction made 
had been based on the noise measured in the open 
air. 

The Chairman then said that Sir Henry Fowler 
had raised an important question, and he thought it 
right to accept this. He therefore asked Dr. Davies 
to read the resolution passed by Section G at the 
York meeting. Dr. Davies read this as follows: 
“That the British Association calls the attention of 
the Home Office to the objectionable and largely 
preventable noises caused by motor vehicles, and 
suggests that the Home Office should make greater 
use of the powers they possess for dealing with such 
nuisance.” After some discussion, it was suggested 
by Professor F. C. Lea that it should be left to the 
committee of Section G to draft the resolution in 
proper terms, and this was agreed to. 


Tue Fimo In ENGINEERING. 


The remainder of the session was taken up with 
examples of the application of the kinematograph 
film to the investigation of engineering problems. 
An opening statement was made by Mr. H. E. Wim- 
peris, in which he said that kinematography might 
be used in three different ways. The simplest way 
was for recording the changing readings of instru- 
ments, and another use lay in the ability of the 
kinema camera to record the position or altitude of 
some moving body. The third method was to make 
slow-motion pictures of rapid movements, so that 
they could be easily followed by the eye. Mr. 
Wimperis then showed a series of short films 
prepared by the Empire Marketing Board to illus- 
trate some of the methods used in aeronautical 
research. The film showed the action of the Handley- 
Page slots by models in the wind tunnel having 
woollen streamers attached to them. Tests of oleo 
landing struts with penumatic tyres were also shown, 
and the movements of a model aeroplane in the 
vertical spinning tunnel at Farnborough were illus. 
trated in a particularly interesting and instructive 
manner. The effect of fairing the part of an aero- 
plane where the wing meets the fuselage was shown 
by the behaviour of tufts of wool, and finally, the 
taking off of a large three-engined flying boat was 
shown. 

Sir Henry Fowler then said that some five years 
ago, following certain committees, the Overseas 
Motor Transport Directory Committee was formed 
under the chairmanship of Sir James Currie. Its 


object was to investigate the question of motor 





transport in the dominions and colonies in un- 
developed areas. Eventually the Committee de- 
cided to build experimental 15-ton units capable of 
traversing difficult country, the design being princi- 
pally due to Mr. Herbert Niblett, C.B.E., D.S.O. 
He then showed a film of one of these units in action, 
consisting of an eight-wheeled tractor and two 
eight-wheeled trailers, all wheels being fitted with 
large pneumatic tyres. Sir Henry explained that 
the trailer wheels were steered, and that the train 
could be driven from either end. The wheels were 
all independently articulated, and were fitted with 
Westinghouse air brakes. The braking arrange- 
ments were such that the trailers were braked before 
the tractor, thus preventing the former from over- 
running the latter. A speed of 20 miles per hour 
could be attained under suitable conditions, and a 
gradient of 1 in 2} could be negotiated. 

The next item on the programme was a paper by 
Mr. W. Wilson, entitled “‘The Use of the Motion 
Camera in Testing Electrical Apparatus.’”’ This 
paper we shall reproduce in an early issue of 
ENGINEERING, so that it will suffice for the present 
to say that Mr. Wilson summarised his paper and 
illustrated it by lantern slides and films. 

Finally, a film illustrating a number of psycho- 
logical tests was shown by Mr. Alec Rodger. The 
film, he said, although intended primarily to illus- 
trate a number of the more practical tests used by 
the National Institute of Industrial Psychology, 
showed the application of the film to that side of 
engineering which dealt with the selection of opera- 
tives. It also illustrated the use that can be made 
of the film to record definite examples of dexterity 
and quickness in manipulation, and in judgment, and 
also to make comparisons between alternative 
methods. 

At the conclusion of this film, the Chairman 
remarked that> the films shown covered such a wide 
field, each having its own interest, that it was not 
possible to compare one with another. As an 
instance of the utility of the kinematograph film 
in engineering, he said that in 1929, when a dele- 
gate to the World Engineering Conference in Tokio, 
he had thought it would make one of the British 
papers more attractive if a film were made. This 
had been done so well that it had served to make the 
subject more clear and definite than could have been 
done in any other way. The film had been left in 
Japan, and had been shown all over the country. 
He also mentioned that when Sir Henry Fowler 
had been president of the Institution of Mechanical 
Engineers, he had shown a film illustrating the con- 
struction of the Royal Scot. It had thus been 
possible to see the complete construction of the 
engine in almost three-quarters of an hour. 

The meeting then adjourned. For the afternoon, 
alternative visits to the works of Messrs. Mellor, 
Bromley and Company, Limited, or Messrs. Wildt 
and Company, had been arranged. 

(To be continued.) 
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The Calculation of Heat Transmission. By MARGARET 
FISHENDEN, D.Sc., and Owen A. SauNnDERs, M.A. 
London: H.M. Stationery Office. [Price 10s. net.] 

ALTHOUGH the transferring of heat to or from a 

solid or fluid is a familiar industrial operation and 

a problem of widespread interest, the quantitative 

data available on the subject is of a limited character. 

The designing of plant where heat-transfer problems 

are of paramount importance have, in the past, been 

based very largely on empirical formule. In view 
of the practical and economic importance of the 

subject, fundamental investigational work with a 

practical bias has been strangely Jacking. Some 

degree of progress has taken place in solving prob- 
lems of design relating to heat transmission at 
elevated temperatures by “ flumd heat” methods, 
and in efforts directed to the establishment of an 
overall coefficient. The designing of metallurgical 
furnaces, lime kilns, cement kilns, gas producers, 
water-gas generators, heat economisers, regenerators 
and recuperators are some of the prolific fields of 
application of heat transmission experimental data, 
and attention has been given within recent years 





to the practical aspects of heat-transmission prob- 


lems, due to economic pressure, in fuel economy and 
conservation of our national fuel resources. Osborne 
Reynolds carried out the pioneer work in formulating 
the variables controlling heat transfer by forced 
convection ; this was subsequently supplemented by 
the researches of Nusselt, McAdams, Stanton and 
others, the results of which have established some 
working relations for liquids flowing through con- 
duits. Extensive investigational work relating to 
heat-transfer problems were carried out by the 
Department of Scientific and Industrial Research, 
which were published in the Technical Records of 
Explosives Supply, 1915-1918. Some valuable 
coefficients have been determined, some of which 
are applicable to particular cases, whilst others have 
proved to be of considerably wider significance. In 
spite of the published data relating to heat-trans- 
mission problems, the present knowledge regarding 
the laws governing heat transmission is very 
incomplete, and the subject remains in a state of 
flux which is too pronounced to permit critical 
analysis, and not sufficiently developed to be 
‘placed on the solid foundation of fundamental 
principles. The mass of data available lacks 
cohesion and renders conditions such that it is 
impossible to interpolate results for any specific set 
of circumstances. In the present publication, the 
authors have carried the solution of heat-trans- 
mission problems a stage further in attempting to 
survey and reduce to a more systematic form the 
theoretical basis for the correlation of data relating 
to heat transmission, compose a reasonably coherent 
whole from a mass of conflicting and highly-con- 
troversial material, and show how available 
information is applicable to heat-transfer calcula- 
tions in a number of cases which are of practical 
interest, in spite of the fact that the subject is 
much too complicated for simple theoretical 
treatment. 

The authors of this volume have already made 
notable contributions to the theoretical aspects of 
this complicated subject, and in the present volume, 
give in a concise form a résumé of the experimental 
investigations and present knowledge of heat- 
transmission data, interpreted in the light of 
fundamental principles, and an indication how the 
deduced mathematical data from the calculation 
of radiation, convection and conduction can be 
applied to practical problems, with an able dis- 
cussion of the fundamental principles involved. 
Approximate methods are detailed where exact 
mathematical solutions are not available. Some 
application has been made of the principle of 
similarity or the dimensional method of analysis in 
correlating data on convection, a method which has 
been found of extensive use in theoretical calculations 
in aeronautics. To what extent the conclusions 
arrived at may be applied from a practical stand- 
point depend very largely on the correctness of the 
dimensional expression and in the selection of the 
variables. Proofs of formule for parallel and 
counter flow are outlined, and the work concludes 
with a well-balanced bibliography of the published 
literature on the subject. This volume possesses a 
freshness of outlook, and will undoubtedly stimulate 
further investigations in this field of research. It 
will make a special appeal and will compel the 
interest of all industrial establishments where heat- 
transmission problems are studied from the scientific 
standpoint. 
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A Short History of the World’s Shipping — ‘| E 
nwin, 


C. E. Fayie. London: George Allen and 

Limited. [Price 12s. 6d. net.] 
For a nation whose existence depends on sea 
transport, and which for a long time has held the 
supremacy in shipbuilding and shipowning, the 
story of the shipping industry of the world has a 
peculiar interest and value. And this value is not 
lessened in any degree on account of the ever- 
increasing rivalry between maritime countries, or 
by the fact that the industry to-day is of a more 
international character than ever before. Gone 
for ever are the days when the ships of one 
race, such as those of the Phoenicians, or the 
Venetians or the Dutch, formed the greater part 
of the world’s mercantile marine, but whatever the 
future holds, it is essential that an island people, 





like ourselves, should leave no stone unturned in 
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their endeavour to maintain their fleet of merchant- 
men, for it is by them they live and move. With 
this in mind, Mr. Fayle’s short but able and un- 
biassed review of the history of one of the key 
industries of the world can confidently be recom- 
mended to all who desire to know how the shipping 
industry has been developed during the ages. No 
such review has been published, we believe, since 
Lindsay wrote his History of Merchant Shipping 
more than half a century ago. 

As of other fields of human endeavour, which 
have contributed to the advancement of civilisation, 
the history of sea transport goes back to pre- 
historic times. Who first built boats, invented oars 
and sails, or who was the pioneer among overseas 
navigators we can never know. But records show 
that for at least fifty centuries sea trade has been 
carried on at the eastern end of the Mediterranean, 
while about 3,000 B.c. King Snefru of Egypt sent 
a fleet of no fewer than forty ships to Pheenicia to 
bring back timber from the forests of Lebanon. 
This incident forms the starting point of Mr, 
Fayle’s review, but the very existence of such a 
fleet, with its trained crews, show that there had 
already been great advances in ship construction 
and navigation, and also in the organisation of 
shipping. At one time and another, Egypt, Babylon, 
Greece, Phoenicia, Crete and Roman all carried on 
considerable trade by sea, but the first people to 
become the general sea carriers of the world were 
the Phoenicians, whose commercial greatness sur- 
vived centuries of destructive conflict and succes- 
sive domination. In the pages of Xenophon are 
to be found accounts of their ships, and Xenophon 
causes one of his characters to say, “I think that 





the best and most perfect arrangement of things 
that I ever saw was when I went to look at the 
great Phoenician sailing ship.” At that time and 
for long afterwards shipping was a large-scale 
industry, but with the fall of the Roman Empire it 
disappeared from the greater part of Europe. 





The revival of shipping about a thousand years 
ago was not due to any single power but to a score of | 
scattered seaports from Venice to Barcelona, and it 


is from the laws and archives of these ports that a|_ 


picture can be obtained how the shipowning business | 
was carried on in the Mediterranean. The Italian | 
City States were especially active in all that con- 
cerned the sea, and the position they held in the 
south of Europe was comparable to that occupied | 
by the Hanseatic League in the north. The} 
crusades had much to do with the rise of Venetian | 
shipping and it was the crusades which first brought 
English ships into the Mediterranean. Overseas 
trade in northern waters, however, was mainly 
due to the herring fishery, the demand for salted fish 
and the carriage of wool and cloth. This trade was | 
almost entirely controlled by the Hanseatic League | 
which, selfish and unscrupulous as it was, “ conferred | 
inestimable benefits on Europe and on England by | 
promoting an exchange of products which raised the | 
general standard of life”’ and by the lessons which 
it taught in commercial organisation. 

Though the history of shipping contains little | 





evolved. Mr. Fayle‘s object in writing the book was 
to present a broad, general picture of the develop- 
ment of the shipping industry and this he has done 
very successfully. 





Schiffsdieselmaschinen. Ein Handbuch fiir Schiffsing- 


enveure, Betriebsingenieure und Konstrukteure. By 
Dret.-Ine. W. Utricu. Leipzig: Dr. Max Jinecke. 
[Price: 16 marks.] 


Tuts book has been written at the request of a com 
mittee concerned with the training of marine 
engineers and mechanics. While it deals only with 
marine engines, it will serve a useful purpose in 
the hands of those engaged with the design and 
operation of the simpler land engines. The subject 
is treated in a manner to meet the requirements of 
those actually engaged in the running of engines, 
the theory and thermodynamics of Diesel engines, 
for instance, being restricted to some seven pages. 
These are, however, remarkably concise and clear, 
so far as they go, which is a characteristic of the 
whole work. 

The first part, occupying approximately half the 
book, after treating briefly with fuels, their storage, 
and the various methods of operation—four-cycle, 
two-cycle, scavenging, supercharging, etc.—deals 
with constructional details, reversing, lubrication, 
and cooling. It concludes with some useful notes on 
maintenance and the causes of faulty operation. 
The second part, quite short, is devoted to the 
calculation of the main dimensions of the engine 
and of various details, including fuel pumps and 
compressors, 

The third and last part contains a comprehensive 
selection of examples of marine engines and installa- 
tions, as carried out by firms in different countries. 
The author expresses the view that the high-speed 
double-acting two-cycle engine, with electrical 
transmission may be regarded as the final stage of 
development, reproducing an illustration of a layout 
for 140,000 shaft horse-power. He also describes 
the Féttinger and Vulcan hydraulic gears. The 
book is well written and contains 566 exceptionally 
clear illustrations in the text, and also 6 plates. 





Years of Industrial Psychology. By Henry J. 


[Price 6s. net.] 


Ten 
Wetcsu and C#artes 8S. Myers. 
Industrial Psychology in Practice. By Henry J. WeLcu 
and Greorce H. Mires, D.Sc. London: Sir Isaac 
Pitman and Sons, Limited. [Price 7s. 6d. net.] 
In these two books we have an account of the 
history of the work of the first ten years of the 
National Institute of Industrial Psychology, and 
of that work in practice. In the preface of the 
second book, the authors state that the workers 
of to-day are faced with machines and methods 
undreamt of forty years ago. Merely to agree, 
would be to pass over what is almost a revolution 
without noting its importance. The authors could 
have added working conditions to the list without 
being wrong. In matters industrial, there is a 
new outlook and a new aim, a new intelligence is 
at work. Forty years ago, if people could be made 
to work hard—put forth much effort—success was 
expected to follow almost as a matter of course. 







about kings and princes, a notable figure of the| That the efforts put forth were profitably used, 
fifteenth century was Henry the Navigator (1394—| or even useful, was all too lightly considered. 
1460) of Portugal, who at Sagres founded a ship-| To-day, the aim is the maximum output for the 
building yard, an observatory and a school of| minimum effort and a worker, who then would 
navigation and chart-making. By the time of his| have been discharged if he had sat down to work, 
death, trade had been begun with West Africa and | would be more likely to be reproved to-day for not 


from his work sprang the voyages of Vasco da Gama 
and Columbus and the opening up of the ocean 
routes. These achievements marked an epoch in 
maritime enterprise and in the succeeding centuries 
the shipping industry spread all over the world. In | 
successive chapters Mr. Fayle deals with the | 
merchant adventurers of England, the rise of Dutch | 
shipping, the commerce of the seventeenth and | 
eightheenth centuries, the coming of the famous 
clippers, and of steamships and modern shipping. 
In a book of comparatively small size he has gathered 
together an immense amount of interesting and 
important matter, not of the ships themselves, but 
of everything pertaining to the business of shipping. 
Navigation Acts, subsidies, chartering, insurance, 
freights, cargoes, the welfare of seamen, wages, 
victualling, discipline and such matters are all 
dealt with and from his review it will be seen how 








our customs, rules and regulations have been slowly | 








sitting. To stand, when sitting is effectively pos- 
sible, is to waste energy ; to waste energy, is to lose 
output and to lose output is to lose money. 

To some extent, in these two books are given 
particulars of some of the work which has helped 
to bring about this change of attitude. The work 
itself was started by Taylor in America and has 
been carried on ever since. Much has been done 
in this country, under the heading of motion study, 
and the outlook of industry from its new orientation 
is much more promising to-day than a generation 
ago. It could be argued, perhaps, that the industrial 
public has no direct interest in the National Institute 
of Industrial Psychology. We would not try to 
confute such an argument but would point out 
that it is an Institute which should, in course 


await the seeker after efficiency. From this 
great things are possible, but what that possibility 
will prove to be is a matter for the Institute itself. 
Its initial stages, aims and early work are interesting. 
Its work, it is claimed, must be done without profit ; 
it must be scientific. Amongst its aims are :—The 
best use of human energy; selection of workers ; 
healthy conditions; factors influencing sales ; 
lectures and training courses for industrial work. 
All these are good and it is noted that the Institute 
has been consulted by many industrial concerns 
as well as by some government departments. In 
the second book mentioned, particulars are given 
of much of the work undertaken. 
This book is divided into two parts, health 
and working conditions being the subject of one 
and personnel the other. Under “ reduction of 
fatigue’ a number of examples are given of the 
value of suitable rest pauses; the avoidance of 
unduly long hours ; and of the avoidance of fatigue 
induced by monotony of work. Under environ- 
mental conditions, the effect of good lighting, heating 
and ventilation, and the avoidance of unnecessary 
noise, are discussed. It is noted that some of the 
examples cited are American and German in origin. 
This does not necessarily reduce their value, 
but their inclusion goes to indicate the scarcity 
or unsuitability of examples from this country. 
Examination of many of these examples will lead 
the intelligent works man to say that the existence 
of such conditions was utter folly. Thus, in a 
gas-stove factory, it was found that 380 holes per 
week had to be filed out at a time cost of 7 minutes 
each. By having the holes made larger in the 
first place the need for this was eliminated. Most 
works people would say that such gross inefficiency 
justified drastic action, and that its correction was 
such an obvious matter than to mention it would 
hardly seem to have value. At the same time, 
apparently, this absurd thing was actually happen- 
ing. 
Under “‘ personnel,” is treated “selection and 
training the new employee.” This is a promising 
field and can be as useful to the employer as to the 
employee. The numerous misfits are deplorable, 
costly as well as disappointing. A few months 
ago, the reviewer saw a woman approaching middle 
age discharged. She had been doing the work for 
which she had been engaged for some 12 years, and 
yet all the time had been physically unable to do the 
job properly. It was almost as bad as employing 
a semi-blind person for visual inspection. Many a 
choice is made for quickness of thought when 
certainty of action is required, and the two may, 
or may not, go together. The trained observer, 
however, knowing the needs, will be able to apply 
the necessary tests and suit the workers to the jobs, 
reducing labour turnover thereby, as well as waste in 
training. These books are worth reading, parti- 
cularly Industrial Psychology in Practice, quite 
independently of whether the Institute is used or 
not. In reading the examples, it is well to bear 
in mind that, under whatever label the work is 
done, the observer really provides extra supervision 
and that improvements in output are almost bound 
to follow. It is making this improvement per- 
manent that matters, and perusal of these books will 
help to put the thinking right—one of the great 
needs of British industry. 


‘ 


MaGNETIC STRICTION AND THE ELastic MopULUs.— 
A magnetic method of determining Young’s modulus is 
described by Prof. T. F. Wall in a communication to 
Nature of September 2. It has long been known that the 
magnetisation of iron is accompanied by an alteration 
in its length. Conversely, any stretch of a magnetised 
bar implies a variation in its magnetic field. Prof. Wall 
arranges his specimen along the axis of a solenoid, 
clamping it firmly at the upper end. It is magnetised 
by the solenoid and a search coil coupled up with an 
oscillograph through a valve amplifier records any varia- 
tion in the magnetic field. On stroking the bar with 
resin-covered leather, so as to set up longitudinal vibra- 
tions, these are recorded by the oscillograph and their 
frequency can thus be determined. This frequency is 
known to be equal to ¢, the velocity of sound, in the 
bar divided by four times the length of the bar, whilst 


the value of c is given by the expression c = a/ - where 





of time, be able to accumulate a fund of data 
which could be invaluable to industry. This should 
enable many of the pitfalls to be avoided which 


p is the density of the bar in grammes per cubic centi- 
metre. In this way Prof. Wall found E to be 2-05 x 10” 
dynes per square centimetre, which is equivalent to 
| 29°5 x 108 Ib. per square inch. 
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SPRING MOUNTING FOR RAIL AND ROAD VEHICLES. 


FRIED. KRUPP A.G., 


CONSTRUCTED BY MESSRS. 


Fig. 1. 
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UNIVERSAL SPRING MOUNTING 
FOR RAILWAY CARRIAGES AND 
ROAD VEHICLES. 


THE suspension gears-in general use at the present 
time for railway carriages and road vehicles are subject 
to heavy wear and tear on account of sliding friction 
at the point of contact. The bearing spring eyes for 
the shackles are also a point of weakness, and fractures 
are not uncommon. A new type of suspension, which 
it is claimed overcomes these difficulties and which has 
given very satisfactory results in practice, is illustrated 
in the drawings above. It is manufactured by Messrs. 
Fried. Krupp, of Essen, for whom Messrs. J. F. Melling, 
Limited, of 11, Victoria-street, Westminster, are the 
English agents. 

The arrangement, as applicable to a carriage bearing 
spring, is illustrated in Figs. 1 and 2. A main plate, 
riveted to the sills, carries a pressure disc A, the lower 
surface of which is spherical, and which is furnished 
with a circular guard below. Bearing on the pressure 
disc is a mushroom piece B, which has an upper 
spherical surface of smaller radius than that of the 
pressure disc. The diameter of the mushroom head is 
made larger than that of the lower aperture of the 
circular guard, so that it cannot fall out. The foot of 
the mushroom is formed into a ball which rests in the 
socket C, in the manner of a ball-and-socket joint. 
The aperture of the socket is funnel-shaped, and can be 
filled with lubricating grease. It is provided with a 
cover D to exclude dirt and grit. The ball socket 
nests in a hole in the suspension spring, and is secured 
by a ring and cotter pin, as shown. The pressure disc 
and mushroom piece are made from special steel, and 
the socket piece is case-hardened. 

The centre of the spherical surfaces of the mushroom 
head and mushroom foot are coincident, so that when 
there is a longitudinal—or cross—motion of the spring 
under the action of outside forces, the upper surface 
rolls on the hollow spherical surface of the pressure 
disc, and the lower ball turns in the ball socket. With 
this action, the centre of the ball-and-socket joint 
makes a circular movement round the centre of the 
pressure-disc surface, so that the distance of the 
mushroom-piece centre from the lower edge of the 
carriage sill is increased. The carriage is therefore 
lifted and the spring compressed. As soon as the 
external forces acting on the spring are released, the 
mushroom rolls back into its central position, thus 
lowering the carriage. As will be seen, there is only 
rolling contact between the mushroom and pressure 
plate, the surface strains of which are designed to be 
well within the customary limits for ball bearings. 
Further, the surfaces of the ball-and-socket joint, 
sliding one over the other, are subjected to a uniform 
load, and the spring stresses are transmitted by parts 
stressed purely by pressure, thus practically eliminating 
bending stresses. 

The stress diagram, Fig. 3, shows the nature of the 


the wagon weight and R the reaction force on the 


spring, 
Then 
Pb = Re 
Ret 
c 
but as 
b = r, Sin 0 
and 
ce = r, Cos 0 
then 
hetint= -aae 
Vr2—a 


From this it will be seen that the force on the spring 
depends on the radius of the circular movement, which 
the centre of the ball-and-socket joint describes. This 
radius is the difference between the radii of the hollow 
spherical surface of the pressure disc and the upper 
spherical surface of the mushroom, and is, in effect, 
equivalent to the length of normal spring shackles. 
The arrangement also eliminates bending movement 
in the side sills, which is present with the usual suspen- 
sion gears, and shows a considerable saving in weight 
over the normal arrangement. Owing to the saving 
in weight, the arrangement also shows a saving in cost. 


THE LATE SIR G. C. VYLE, K.B.E. 


Str GILBERT CHRISTOPHER VYLE, whose death, we 
regret to record, occurred at Birmingham on Thursday, 
September 7, at the age of 63, was an example which 
some would see more widely followed, of an engineer, 
who, in his later days, devoted himself less to technology 
than to business affairs. Though he never actually entered 
Parliament, nor took any direct part in local govern- 
ment, he was the trusted counsellor of statesmen 
during some of the most critical moments of the 
Empire’s history. _ He also did invaluable work for the 
Birmingham Chamber of Commerce and was one of 
the most energetic organisers of the section of the 
British Industries Fair, which is held in that city. 

Gilbert Christopher Vyle was born at Hereford in 
1870, being the son of Samuel Vyle, of Haverford 
West, who was one of the pioneers of electric lighting 
in this country. He was educated in London, Glasgow 
and Nottingham as an electrical engineer, and sub- 
sequently was for a time a member of the engineering 
staff of the Post Office. He then served abroad under 
the Colonial Office in a similar capacity, and on his 
return to this country was first engaged in the manu- 
facture of electrical apparatus and then in practice on 
his own account as a consulting engineer. It was at 
this time that his interest in labour and commercial 











questions began to be exhibited, though he continued 
his connection with engineering by becoming chair- 
man of Messrs. W. and T. Avery, Limited, in 1912, and 





forces acting on the spring. If P is the load due to 


was also a member of the board of Radiation, Limited. 


On the outbreak of war he organised the design and 
manufacture of aircraft for the Navy, Army and the 
Air Force, and also the production of sinkers, pro- 
jectiles and other munition equipment. He also served 
on the Board of No. 4 area of the Ministry of Munitions 
and was chairman of the Finance Sub-Committee. 
Later on he was a member of the Royal Commission on 
Decimal Coinage and of the Water Power Resources 
Committee. He also took part in the Departmental 
Enquiry on the organisation of British Industries 
Fairs, in Lord Chelmsford’s Committee on the same 
problem and on the Exports Credit System. He was 
a Government adviser at Geneva on import and 
export restrictions and was one of the three official 
industrial advisers to the United Kingdom delegation 
at the Ottawa Economic Conference. He was president 
of the Birmingham Chamber of Commerce in 1923-24, 
of the Association of British Chambers of Commerce in 
1926-27, and of the British Engineers’ Association in 
1929-30. He was vice-president of the Engineering 
and National Employers’ Federation and president 
of the Birmingham and District branch of that body. 
He received the honour of knighthood for his services 
in 1928, and became a Knight Commander of the Order 
of the British Empire this year. 


ENGINEERING TRAINING AND 
EDUCATION. 


Imperial College, Department of Aeronautics.—A 
pamphlet, giving brief particulars of the courses avail- 
able, during the 1933-34 session, in the Department 
of Aeronautics of the Imperial College of Science and 
Technology, South Kensington, London, S8.W.7, has 
recently been published. The courses are, in the 
main, of a post-graduate nature, and students are 
expected to have passed through a systematic training 
in physics, or one of the branches of engineering, 
preferably mechanical, including a fairly high standard 
in mathematics. The courses embrace lectures and 
laboratory work in aerodynamics, aircraft design, 
materials of aircraft, and also engine construction, 
aircraft structures, engine design, air navigation and 
aircraft instruments, and mathematics. The times 
are arranged in such a way that all the lectures can 
be attended. Copies of the pamphlet can be obtained 
from Professor L. Bairstow, F.R.S., Director of the 
Department, and Zaharoff Professor of Aviation. 

Royal Technical College, Glasgow.—The Calendar for 
the 138th session, that for 1933-1934, of the Royal 
Technical College, Glasgow, has recently been issued. 
This contains detailed particulars regarding the day 
and evening courses available in civil, mechanical, 
electrical and mining engineering, metallurgy, technical 
chemistry, naval architecture, and other scientific and 
technical subjects. As has been the case with previous 
issues of the Calendar, a history of the College and lists 
of former professors and officers, and of appointments 
held by associate and other past students of the College 
are given, while information on bursaries and scholar- 
ships, students’ societies, and the regulations of the 
Universities of Glasgow and Edinburgh are also in- 
cluded. The winter session will begin on September 18 
for evening students and on September 19 for day 
students. Copies of the Calendar may be obtained on 
application to the Secretary, The Royal Technical 
College, Glasgow, C.1. 








Tue InstrruTiIon or Gas ENGInEERS.—We gave, on 
page 169 ante, a preliminary | p rmeape of the official 
visit to Canada and the United States of the Institution 
of Gas Engineers. The visit, which has been initiated 
and organised by the secretary of the Institution of Gas 
Engineers, Mr. J. R. W. Alexander, in collaboration with 
the American Gas Association and the Canadian Gas 
Association, is the first to be paid to America by the 
Institution. Following the programme laid down, the 
president, Mr. F. P. Tarratt, and 60 members, left 
Liverpool on Friday last, September 8, on board the 
8.8. Duchess of York. They are due to arrive at Quebec 
on September 15, and will proceed to Montreal and 
Ottawa, where they will attend the 26th Canadian 
Gas Convention, on September 18 and 19. Proceeding 
via Toronto, Hamilton, Niagara Falls, and Detroit, 
they will arrive on September 25 at Chicago for the 
15th American Gas Convention. After visiting Cleveland, 
Pittsburgh, Washington, Baltimore, Philadelphia and 
New York, they will leave Boston on October 8, on board 
the M.S. Georgic, due at Liverpool on October 16. 
Addresses will be given at both Conventions by the 
president, while a paper by Mr. A. T. Green, on “ Research 
and Refractory Materials,” will be presented at the 
Canadian Convention. Five papers will be submitted 
by members of the Institution to the American Gas 
Convention, namely, “ Meter Reading and Collecting 
of Accounts. Methods Employed by the Portsmouth 
Gas Company,” by Mr. T. Carmichael; “‘ The Commer- 
cial Development of the Gas Industry in Great Britain,” 
by Mr. T. P. Ridley; ‘‘ Watson House—An English 
Research Centre,” by Mr. C. A. Masterman ; “ Publicity 
and Industry,” by Mr. A. P. Ryan; and “ The Pre- 
aration of Coke for the London Market,” by Mr. F. M. 

irks. 
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LETTER TO THE EDITOR. 
THE FORTY-HOUR WEEK. 


To THe Eprror or ENGINEERING. 

Srr,—As the introduction of a 40-hour week in 
British industry is now being suggested as the latest 
“eure” for unemployment and has been a subject of 
discussion at the Trades Union Congress, may I be 
allowed to draw attention to some of the more obvious 


disadvantages that make its introduction under 
existing conditions generally impossible. 
The scheme is at first sight quite simple. It is that 


in order to reduce by a considerable degree the number 
of unemployed, all we have to do is to cut working 
hours by eight hours a week and employ 20 per cent. 
more men. But what about wages? The trade union 
leaders demand that there shall be no reduction here. 
In other words, they expect employers to pay the 
same wages for eight hours less work every week. So 
it is a question of paying, say, 100 original workers the 
same wages for less work, and paying the same wages 
to 20 more persons as well. That means that produc- 
tion costs will be increased by at least 20 per cent. 

To-day foreign competition is more intense than 
British goods are having to compete all the 
time with cheap foreign goods. There has been a 
great deal of talk lately about the “dumping” of 
Japanese goods and the “ menace ” of Japanese com- 
petition to British goods in the markets of the East. 
The truth of the matter is that production costs are 
much lower in Japan than in Britain, because the 
Japanese workers are prepared to work 50, 60, and 
even 70 hours a week for lower wages than British 
workers. We are losing trade because of Japanese 
competition. The same applies to other countries. 
Yet if we were to introduce a 40-hour week we should 
immediately raise production costs. The result would 
be lost markets and more unemployment. 

It has been claimed that the 40-hour week could be 
introduced without adding to the costs of production ; 
yet in the appendix to Mr. Ernest Bevin’s pamphlet, 
My Plan for Two Million Workless, it is admitted that 
with a 40-hour week “ there would probably be some 
fall in output "’ and that “ in some of the more depressed 
industries the rise in costs might lead to a fall in output 
and consequent unemployment.” Further, careful 
investigations conducted in various industries prove 
that it would mean increased costs. We should lose 
more orders abroad, for the world to-day demands 
cheapness in preference to quality. The result would 
be more unemployment, not less. 

It has been said that all these objections to the 
40-hour week would be removed if it were introduced 
all over the world. This might be but what 
guarantee is there that the other countries are prepared 
to do this? The answer is: none at all. In 1919, 
14 years ago, the Washington Conference drew up a 
Convention recommending a universal 48-hour week. 
That Convention has never come into operation, and 
it has not yet been signed by 41 out of the 55 countries 
that are members of the International Labour Office. 
Even supposing all nations were prepared to introduce 
it, conditions would not be the same for all. Our 
production costs would still be higher than those of 
our competitors. It is argued that the 40-hour week 
has been introduced in large sections of American 
industry; but who can possibly tell yet if it will 
work? At least six months must go by before any 
practical lessons can be drawn from its introduction. 

Nobody will deny that shorter working hours and 
more money for all is a fine ideal. But prosperity 
must come first. To-day British industry is fighting 
a grim battle against heavy odds. If these odds are 
made any heavier against us—and an increase in 
production costs would have that effect—we shall lose 
that battle, and the nation as a whole will suffer. 
The real remedy lies in improving working conditions 
in other countries and raising them to our level. A 
shorter working week must remain an ideal until the 
backward countries—that is, backward in standard of 
living and wages—are brought up to the level of 
Britain and the other more advanced countries. It is 
obvious, from his speech to the Trades Union Congress, 
that Mr. Arthur Hayday, one of the trades union 
representatives at Geneva, recognises this fact. 

I am, sir, Yours, &c., 
J. Baker Waite, 
Director. 


ever. 


80, 


The Economic League, 
Millbank House, 
2, Wood-street, London, 8.W.1. 
September 8, 1933. 
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THE COPES DOUBLE-CONTROL 
BOILER FEED REGULATOR. 


In connection with the regulation of the feed water 
supplied to modern boilers, in which the volume of 
water is relatively small, any sudden alteration in 
pressure results in a change of water level, owing to the 
sudden release or suppression of bubbles rising through 
the tubes. This phenomenon in boiler parlance has 
become known as “ swell,” and in the case of boilers 
liable to sudden changes of load it is desirable that 
the feed should be regulated in such a way that 
this is taken into account, so as to avoid either 
flooding, and passing out wet steam, or too great a 
fall, with the consequent risk of burning out tubes. 
In some arrangements, requirements are met by a 
combination appliance which depends upon three 
measurements, the steam flow, water flow and water 
level. 

Messrs. The Northern Equipment Company, of Erie, 
Pa., U.S.A., for whom Messrs. Copes Regulators, 
Limited, Burleigh House, 5-11, Theobald’s-road, W.C.1, 
are sole licensees and manufacturers under their 
British patents, make a three-element regulator, but 
for most purposes recommend as cheaper and simpler 
a double control arrangement of the type shown in 
Figs. | and 2, annexed. From the diagram, Fig. 2, 
it will be seen that two tension type Copes thermo- 
stats are provided, one actuated by the rate of 
steam flow, and the other by the water level. The 
lower end of the former is connected with a water 
reservoir in the steam line, placed so that condensed 





Wroveat-Iron anp Mitp-Sreet Tuses iv Boxtvia. 
A confidential report on the markets for wrought-iron 
and mild-steel tubes in Bolivia has been o— by 
the Department of Overseas Trade, 35, Ok Queen- 
street, London, 8.W.1. Interested United Kingdom 
firms can obtain a copy of the report on application to 
the Department, quoting reference No. G.Y. 12,884. 


steam fills the thermostat nearly to its upper end. 
The steam connection from the thermostat to the main 
steam line is carried to a point between the water 
reservoir and the boiler, as shown. The two connec- 
tions act to produce a differential pressure in the event 
of any sudden change of load. If the load increases 
steam enters the thermostat and its length is increased, 
with the result that the L-shaped lever falls, allowing 
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the regulator valve to open under the influence of the 
balance weight. If the load falls, water completely 
fills the thermostat again and the lever rises, lifting the 
valve balance weight. 

The second thermostat is arranged on a level so that 
the element is half full of steam and half of water. 
Any rise or fall of water level shortens or increases its 
length and operates its lever in a similar manner as 
above. ‘ihe tuo thermostat systems, instead of being 
each connected with the valve lever, are both attached 
to a single chain, passing over sprockets and an equa- 
lising sprocket on the counterbalance lever, so that 
the two actions are combined. Each thermostat 
lever is provided with adjustment for the cable, the 
equalising pulley being similarly arranged, as shown, 
so that a wide range of conditions may be dealt with 
as required. 

If there is no change of boiler level the feed is under 
the control merely of the steam thermostat, and the 
water thermostat, of course, does not operate. 

The system controls a balanced valve, of which the 
stem is enclosed in the water space, and operated by a 
rotating spindle in a stuffing box, thereby greatly 
reducing friction. The valve can be easily removed for 
attention, as will be readily clear from Fig. 2, without 
disturbing the body in the feed line. 

This form of control has been found effective in power 
plants for boiler carrying the fluctuating peaks, in steel 
mill practice, mine hoist work, waste heat and process 
stcam plants. 








Tse Bririse Coat Rerininc Process.—We have 
been informed that Messrs. British Coal Refining Pro- 
cesses, Limited, are to erect their first industrial plant 
on the outskirts of Huddersfield. Supplies of coal have 
been secured, together, it is stated, with sufficient land 
for future expansion. The B.C.R. process, as it is called, 
is founded on the Salerni system of low-temperature 
carbonisation, and we understand that the present plant 
is the outcome of three years’ continual experiments 
and the results obtained on semi-industrial retorts. 
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THE TREATMENT AND UTILISATION 
OF SLUDGE.* 
By Frank C. Vokes, B.Sc., Assoc.M.Inst.C.E. 

Towarps the middle of the last century, the frequent 
epidemics which attacked urban populations aroused 
public opinion, and gave rise to the gradual develop- 
ment of pure water supplies, water carriage of the 
excreta, the removal of the settleable solids from the 
sewage, and the oxidation of the foul water. 

Anticipations of a rich financial return from the 
general application of the settled solids to the land have 
not been réalised, the cost of transport proving an 
important factor in the case of the larger inland towns, 
where it is sometimes necessary to dispose of this offen- 
sive material in populous areas. 

The sludge which contains the settled solids from 
modern purification works comprises crude sludge, 
derived from sedimentation of the incoming sewage, and 
containing, perhaps, from 90 per cent. to 95 per cent 
of water, together with activated sludge and sludge 
derived from settlement of the sewage after treatment 
on bacteria beds, which may contain 99 per cent. of 


Fig.1. 
(a) HALF CROSS SECTION OF TANK 




















water. This watery mass of material, if left to itself, | 
develops highly odorous properties but, under suitably | 
controlled conditions, all offensive smell can be pre- 
vented. This can be achieved best by subjecting the 
sludge to a process of alkaline fermentation or digestion. 

There are few sights calculated to stir the imagination 
more than that of immense quantities of sewage sludge 
discharged from a great city quietly digesting without | 
causing offensive odour, when one reflects upon the 
appalling consequences which resulted less than a 
hundred years ago from leaving such material to 
putrefy among the dwellings and in the streets of the | 
city itself. The same material, dealt with promptly | 
and intelligently, and allowed to ferment under suitable 
conditions, does so without causing nuisance, changes its | 
‘ondition to one more easily handled, and gives off | 
a valuable and useful gas. 

The practice of digesting the sludge while in contact | 
with the sewage itself does not allow of as much | 
flexibility as is demanded in the operation of many 





* Paper read before Section G of the British Associa- 
tion at Leicester, on Monday, September 11, 1933. 
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| per cubic foot. 


modern sewage-purification works, especially where 

storm water also has to be dealt with. In such cases, a 
| considerable advantage is gained by removing the sludge 
from the sewage as soon as possible, and isolating it in 
separate digestion tanks. 

This method allows of another desirable variation, 
namely, the digestion of the sludge in two stages. In the 
primary tanks the sludge is retained only so long as it 
is digesting vigorously and evolving gas; it is advan- 
tageous to control the temperature during this stage. 
In the secondary tanks, the action is largely physical, 


Inert sludge is then deposited and much of the sepa- 
rated water can be decanted off. To purify this water 


taking the form of the extrusion of bound water. | 


disappears. The rate at which digestion and gas 
evolution proceeds in the primary tanks is largely 
influenced by two factors, namely, the degree of 
alkalinity or acidity of the digesting sludge, and the 
temperature. A careful watch upon the p, value, and 
intelligent control of mixing and other works operations, 
tends to maintain the former state satisfactorily, but, 
in a plant that includes no means of artificial heating, 
the seasonal change of temperature results in a consider- 
able variation in the rate at which digestion and gas 
evolution proceeds. 

To determine on a works scale the value of artificial 
| heating, a tank at Birmingham, containing 200 cub. 
| yards of digesting sludge, was maintained for nine 
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DIAGRAM SHOWING TRANSFERENCE OF WASTE 
HEAT FROM GAS ENGINES TOSLUDGE 
DIGESTION TANKS. 
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by itself would be 
impracticable, as 
it has a toxic effect 
on oxidation pro- 
cesses. It is mixed 
with the sewage 
entering the works 
and, diluted to a 
large extent, is 
passed through the 
whole of the treat- 
ment plant and 
purified satisfactorily. The sludge is pumped on to 
drying beds, where some of the water passes away 
through underdrains, is collected, and also treated by 
dilution, most of the remainder being evaporated. 
The dried sludge is lifted and conveyed to fill up low- 
lying land. Some of it is sold to fertiliser manu- 
facturers. To prevent inert sludge accumulating at 
the bottom of secondary tanks, they are completely 
emptied once a year. There is no need to empty 
primary digestion tanks, as little or no deposit occurs 
from the actively digesting sludge. Gas collectors 
are provided on the primary tanks only. This descrip- 
tion of the treatment of sludge by the separate diges- 
tion process represents the practice which was evolved 
at Birmingham over 20 years ago. The collection and 
use of the gas was introduced at a later date. 

The gas obtained from sewage sludge under these 
conditions is composed of approximately 69 per cent. 
methane, 29 per cent. carbon di-oxide, and 2 per cent. 
nitrogen. It has a gross calorific value of 685 B.Th.U. 
The evolution of gas from the sludge 
is accompanied by a reduction in the amount of solid 
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months at a temperature of 74 deg. F., measured at 
the centre. It was found that heating increased the 
effective value of the plant by more than 100 per cent., 
as compared with the operation of the same plant at 
atmospheric temperature, which during that period 
averaged 50 deg. F. 

To determine whether it was practicable to utilise 
waste heat and maintain at a moderately high tem- 
perature the sludge in large tanks at Birmingham, 
steam was injected into one of them, which contained 
13,300 cub. yards of sludge. The rate at which heat 
was added during two winter months corresponded to 
the rate at which waste heat would be recoverable 
from gas engines consuming the whole of the gas 
evolved. At the end of nine weeks, the average 
temperature of the sludge in the heated tank was 
found to be 9 deg. F. higher than that of the sludge in 
an unheated tank alongside. 

The Birmingham Tame and Rea District Drainage 
Board are a separate statutory authority, and upon 
them devolves the responsibility for designing, con- 
structing, and operating works for treating the sewage 
of the City of Birmingham and the other authorities 
in the Board’s drainage area. The total contributory 
population now amounts to 1,200,000. The Board’s 
Saltley Works deals with the flow from a population 
of approximately 900,000. Here, within three miles 
of the centre of Birmingham, are the primary sludge 
digestion tanks. Hardly ever are the inhabitants of 


this thickly-populated district reminded of the presence 
of the sewage works. 

Upon the sludge, 12 ft. deep, in the primary digestion 
tanks, there are floating 600 gas collectors made of 
reinforced concrete. These are shown in Figs. 1 and 2, 





matter, of which from 20 per cent. to 30 per cent. 





above. 


Each collector covers an area 20 ft. by 10 ft. 
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As the level of the sludge in the tanks varies, the 
collectors rise or fall. 

In the generating station are gas engines aggregating 
950 brake horse- power. These, shown in Fig. 3, are 
direct coupled to alternators and supply electric current 
at 4,200 volts for driving machinery at the Saltley | 
works, and air compressors, &c., at the Board’s Minworth | 
works five miles away. The plant consumes about 
56,000,000 cub. ft. of sludge gas per annum, and 
generates approximately 2,330,000 units of electricity. 

An excellent opportunity for the recovery of waste | 
heat is presented, on account of the large amount of | 
heat in the exhaust gases, which leave the engines at a | 
temperature of 1,130 deg. F. The manner in which the 
waste heat is obtained from the gas engines and con- | 
veyed to the sludge-digesting tanks 400 yards away | 
may be followed in Fig. 4. Alkaline water, drawn from 
the digesting sludge, gravitates to the generating station, 
where it is pumped through the tubes of a heat ex- 
changer back through an underground main to the 
digestion tanks. This main is insulated with cork and 
protected with asphalt. The loss of heat in 400 yards 
of main carrying water at 70 deg. or 80 deg. F. is only 
0-5 deg. F. For each of the 400 brake horse-power 
engines a tubular heater is provided. The exhaust 
gases pass through the tubes, and, in doing so, impart 
heat to clean town’s water, which has already passed 
round the engine cylinders. This hot water then passes 
through the heat exchanger mentioned above, in which 
it imparts heat to the alkaline water. To ensure the 
town’s water being cool enough for use again as circula- 
ting water, it can pass, when necessary, to an open pond, 
before being pumped to the engines. 

At Yardley, the Drainage Board have a works which 
receives the sewage from a population of approximately 
100,000. Projected building operations in the vicinity 
necessitated the discontinuance of the storage of 
crude sludge for disposal to farmers. It was, there- 
fore, decided to digest the sludge. The power require- 
ments of the works are comparatively small, conse- 
quently the greater portion of the gas is consumed for 
the purpose of heating the sludge. The increased 
rate of digestion obtained by this means allowed of a 
very considerable reduction in the capacity of the 
tanks provided, as compared with that which would 
have been necessary had no heating plant been installed. 





The seven primary digestion tanks, shown in Fig. 5, 
have vertical walls 16 ft. deep. Each is provided with 
a single large gas collector which floats upon the 
contents of the tank. Each collector is 61 ft. long, 
31 ft. wide, and is constructed of corrosion-resisting 
steel. The greater portion of the gas collected is 
fired in tubular heater, in which the temperature 
of clean water raised to 180 deg. F. The 
heater is shown in Fig This clean water circulates 
through the shell of a tubular heat exchanger and 
returns, when cooled, to the gas-fired heater. Alkaline 
water, drawn from the sludge in the primary digestion | 
tanks, gravitates through the secondary tanks, and is 
pumped through the heat exchanger back to the 
primary tanks. The remainder of the gas is used to | 
drive engines aggregating 46 brake horse-power, em- 
ployed to generate electricity for power and lighting 
purposes. | 

The works that have been described have now 
in operation for a sufficient length of time to prove that | 
by digesting the sludge, collecting the gas, utilising the | 
gas for the generation of power, and for maintaining 
the sludge at a uniform temperature throughout the 
vear, the modern sewage works can be independent of 
any outside source of power, and is capable of providing 
the fuel for the whole of its own requirements. 
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Marker For Roap-Makxina PrLant m1 CzEcHo- 
SLOVAKIA A confidential report the market for | 
road-making plant in Czechoslovakia has recently been 
issued by the Department of Overseas Trade Interested | 
United Kingdom firms can obtain copies on application 
to the Department, at 35, Old London, | 
S.W.1, quoting reference No. G.Y 


on 


Queen-street, 
12.862 


British STANDARD Specirication ror TROLLEY 
Wirt One of the earliest British Standard Specifica- 
tions was that for trolley wire, which was published in 
1905, and has remained unrevised right up till the present 
time. The old specification, No. 23, was very brief, 
and for some years had been Slipe rseded by a series of 
specifications drawn up jointly by the Municipal Tram 
ways and Transport and the Tramways 
Light Railways and Transport Association. Specification 
No. 23 has now been revised, however, the specification 
issued by the Tramways Associations having been taken 
as The new publication, No. 23-1933, is the 
most stringent specification in existence for this class of 
material, and takes full account of the great strides 
which have been made in years in the manu 
facture of cadmium-copper wire. Hard-drawn copper and 
bronze, however, are also recognised as standard mate- 
rials. Copies of the new specification may be obtained 
from the Publications Department of the British 
Standards Institution, 28, Victoria-street, London, 8.W.1, 
price 2s. 2d. post free. 
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NOTES ON THE UTILISATION OF 


BLAST-FURNACE GAS.* 
By W. B. Baxter. 


Great Britarn has always been able to produce 
pig-iron at comparable with other low-cost 
centres of the world, and much lower than many, by 
reason of her natural resources in iron ore and coal. 
In the extensive iron-ore field of North Lincolnshire, 
of national importance, 
because ever since pig-iron was first manufactured in | 
North Lincolnshire, the district has enjoyed the 
reputation of making pig-iron at a very low cost for 
this country and, therefore, for the world. The 
Lincolnshire ores, however, are of a low grade, and | 
substantial proportion of coke for their 
reduction. For many years, coke consumptions of the 
order of 30 ewt. per ton common. Recent 
improvements in plant and technique have enabled the | 
consumption of coke per ton of iron to be considerably 
reduced, while they also have had the effect of increasing 
the outputs of the furnaces. In Lincolnshire, therefore, 
large quantities of gas are produced in proportion to| 
the pig-iron made, and there has always been a sub- 
stantial inducement to make full use of this by-product. | 

The first use of this gas, outside the blast-furnace 
department, which was attempted in Lincolnshire, was 


costs 


this country has an asset 


require @ 


were 


* Paper read before the Iron and Steel Institute, 
Sheffield, on Wednesday, September 13, 1933. Abridged. ' 





| Appleby Works. 


| purposes, 


Stupee Gas-Firep Heater, YARDLEY. 


made at the Frodingham Works in the year 1909, 
when uncleaned gas was conveyed a distance of 340 
yards to the steelworks boilers. There was, of course, 
an immediate decrease in the quantity of coal burned 
at these boilers, and the exploitation and proper 
utilisation of the gas has gone steadily forward since 
that time at these works, and subsequently at the 
The following notes give the present 
position of the use to which this gas is being put at 
the works of the Appleby Iron Company, Limited, with 
also a reference to the Frodingham Iron and Steel 
Company, Limited, these works being subsidiaries of 
the United Steel Companies, Limited. 

The plant of the Frodingham blast furnaces and 
steel works originally depended on steam as a motive 


| power and coal for firing the heating furnaces. Gradual 


conversion has been going on from steam to blast- 
furnace gas engines for the prime movers and electricity 
for the ancillary plant. Blast-furnace gas has replaced 
entirely the coal used for heating. Experience thus 
gained was utilised in the design of the new Appleby 
plant, so that the latter includes only two large steam 
a turbo-generator for starting up and balancing 
and steam-hydraulic slab shears taking 
steam from waste-heat boilers. Other than these, the 


users 


| whole of the machinery is electrically driven by power 


produced by gas-engine driven generators. All furnaces 
are heated by blast-furnace gas, with the exception of 
the open-hearth furnaces. It is intended that these 
shall eventually be fired with mixed coke-oven and 
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blast-furnace gas as soon as finance can be provided for 
the necessary coke ovens. 

It is not overlooked that blast-furnace blowers and 
generators can be steam-driven with considerable 
success. It is not proposed in these notes to state the 
case for gas engines as against steam, as this subject 
does not form part of this paper. The Appleby blast- 
furnace plant consists of two mechanically-charged 
furnaces and two hand-charged furnaces. The two 
latter have been out of commission for a number of 
years, and no further reference need be made to them 
here. A full description of the plant was presented 
to the Institute by A. Crooke and T. Thomson in 1928,* 
but for the purpose of convenience the following 
particulars are abstracted: The mechanically-charged 
furnaces, Nos. 5 and 6, have a height of 80 ft. ; 
has a 14-ft. 6-in. diameter hearth and the other a 
16-ft. hearth. Under present conditions they have 
a productive capacity of 1,600 tons and 1,750 tons 
of pig-iron per week, respectively. The preparation of 





one | 


the ores by crushing and screening, and the methods 


production and consumption, and, apart from its 
function as a pressure regulator, it has been the means 
of utilising on the average 20,000,000 cubic feet of gas 
per week, which would otherwise have gone to waste 
or been used unprofitably. It has also minimised the 
periods of gas shortage, thus preventing much trouble 
to the consumers. So as to keep the various con- 
sumers of blast-furnace gas informed of the amount of 
gas in the holder at any time, a number of indicators, 
worked from an electrical repeater connected to the 
piston of the holder, have been fitted where they can be 
seen by the various users. 

Clean-Gas Distribution.—About 47 per cent. of the 
clean gas is used at the ironworks ; the remainder goes 
to the steelworks. So as to keep a record of the con- 
sumption at the various points, the gas used is 
measured. The volume meters are either of the 
hydrostatic or of the ring balance type, working in 
conjunction with an orifice plate or a Venturi throat, 
the difference of pressure between the two sides of the 
orifice plate or of the Venturi throat being the measure 
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of dealing with the fines are at present the subject of 
development, whereby improved results are expected, 





of the flow. Where the meters cannot be placed in a 
convenient position to be easily read by the attendant, 


but as this is not relevant to the subject of this paper | the values obtained are ele ctrically transmitted to an 


no further reference will be made to it. 
are blown by reciprocating blowers of the horizontal, 
four-cycle, gas-engine type, with two steam turbo- 
blowers as stand-by units. A power house, consisting of 
six gas-engine units and one steam unit, supplies 
electricity for the blast furnaces and for the Appleby 
steelworks and rolling mills. 

The gas distribution system is shown in the accom- 
panying diagram. About 67 per cent. of the total 
gas produced is cleaned; 23 per cent. is used rough- 
cleaned or dirty, and 10 per cent. is unaccounted for. 
The bulk of the latter quantity is gas produced at the 
week-ends, and cannot at present be utilised. 

The gas-cleaning plant is of the Halberg-Beth type, 
and consists of four small and two large units having 
a total capacity of 4,000,000 cub. ft. per hour at 
N.T.P. The average quantity actually dealt with 
amounts to approximately 3,000,000 cub. ft. per hour 
cleaned down to a dust content of 0-003 gramme to 
0-005 gramme per cubic metre from approximately 
6 grammes per cubic metre. The cleaned gas is 
delivered to the distributing system, which includes 
a 2,000,000-cub. ft. gas holder at a pressure, regulated 
by the holder itself, of approximately 64 in. w.g. 
This holder was installed to balance the fluctuations of 








* See ENGINEERING, vol. cxxv, page 551 (1928). 


The furnaces | indicator suitably placed. 





The calibration of the gas- 
volume meters and their upkeep are in the hands of 
one department, the Fuel and Efficiency Department. 
This department also looks after the calibration and 
maintenance of all the instruments used throughout 
these works in conjunction with fuel control in general. 

The blowing and power-engine plant is described in 
the paper by Crooke and Thomson (loc. cit.). A recent 
addition, however, is a 3,500-kW gas-engine alternator. 
The engine is fitted with a supercharger and scavenger. 
Part of the sensible heat of the waste gases is utilised 
in a waste-heat boiler, which on full load generates 

13,500 lb. of steam at 170 lb. per square inch, and 
superheated to 350 deg. C. The gas consumption of 
the power engines is fairly constant for certain periods 
of the day, and so is the consumption of the blowing 
engines, as the blast furnaces are now equipped with 
electric clay guns for closing the tapping holes, with 
the result that no change in the blowing is required at 
casting times. A continuity of gas output when 
casting is thus ensured. 

The two water-tube boilers, which are equipped 
with superheaters and economisers, have a capacity of 
30,000 lb. per hour each, at 160 lb. per square inch 
pressure and superheated to 290 deg. C. They are 
equipped with a gas-volume recorder, a steam-flow 
recorder, and a CO, and temperature recorder for the 


waste gases. The gas and air supply is controlled by 
hand, the CO, recorder acting as a check on the com- 
bustion. 

Gas Supply to Appleby Steelworks.—The gas used at 
the steelworks is transmitted through a main about 
1,800 yds. long, and is boosted up by an electrically- 
driven fan capable of dealing with 2,300,000 cub. ft. 
of dry gas per hour at N.T.P. and capable when 
passing this quantity of raising the pressure to 33} in. 
w.g. The gas is supplied to the fan direct from the 
gas plant or from the holder at a pressure of approxi- 
mately 6 in. w.g. An automatic control is fitted on 
the suction side of the fan, so that if the pressure drops 
below 14 in. w.g. the fan motor is tripped, avoiding 
thus any chance of the gas main being under suction 
and the danger of explosion. This control only comes 
into operation when the holder is disconnected. 

While the pressure at the delivery end of the fan 
can be maintained constant, it is not possible to main- 
tain a constant pressure at the various points of 
consumption, on account of the variable loss of pressure 
in the main to the steelworks caused by the fluctuation 
in the quantity of gas used by the various consumers. 
As a constant gas pressure presents great advantages, 
by reducing the amount of manual combustion control, 
by permitting a better control of the material being 
heated, by causing an economy in fuel used, and by 
preventing loss of time in heating, measures have been 
taken to obtain these advantages by installing gas- 
pressure regulators at each of the inlets of the various 
branches where the consumption is sufficiently steady, 
or the pressure losses are sufficiently low, to permit of 
a constant pressure being maintained in that particular 
branch. 

Regulation is generally carried out by throttling by 
means of a butterfly valve operated by a regulator, 
one of several on the market. Some of the regulators 
are operated by compressed air and some electrically. 
The pressure maintained by the regulator is that neces- 
sary to pass through the branch main the maximum 
amount of gas required by that branch. The regulation 
of the gas quantity required at any moment is in the 
hands of the operator, and is adjusted to suit the 
existing conditions. 

The gas pressure in the reheating furnace branch main 
is reduced to and maintained at | in. w.g., this pres - 
sure being the minimum necessary to ensure an adequate 
supply to all the furnaces. The flap of the regulating 
valve is slightly smaller than the main, so that in the 
event of the regulator operating wrongly the valve 
cannot entirely cut off the gas supply. If the power 
supply to the regulator fails, the valve automatically 
opens wide. The furnaces fed from this main comprise 
two top-charged and two new side-charged slab re- 
heating furnaces and one plate-normalising furnace. 
Four gas-volume recorders meter the gas supply. The 
two top-charged furnaces are measured together and 
the two side-charged furnaces and the normalising 
furnace separately. 

The pressure in the soaking-pit branch main is 
maintained at a maximum value of 14 in., which is 
sufficient to pass the maximum quantity of gas required 
at any time. The difficulties inherent in the variation 
of temperature, weight, disposition of the ingots in the 
pits, and the type of furnace have necessitated that 
much of the regulation be left in the hands of the 
heater, and for the present no attempt has been made 
to control the pressure inside the furnace or the air- 
to-gas ratio. With most of the heating furnaces, and 
particularly with the soaking pits, the best efficiency 
cannot be attained because of the variation in size of 
the material to be heated and the subsequent varying 
time interval between successive demands from the 
mills preventing the furnace from being run for a 
definite set of conditions. There are two gas-volume 
meters at the pits, one measuring the gas supplied to 
the large pit, the other one the sum of the gas to all 
the soaking pits. At present there are no checks of 
the flue gases other than the occasional gas analysis 
carried out by the laboratory as routine. 

Appleby Melting Shop, Mixer and Waste-Heat Boilers. 
—Provided that there is an adequate supply of gas, 
the mixer is fired with blast-furnace gas. This is always 
the case when the blast furnaces are working in a 
normal manner. Blast-furnace gas is also supplied 
to the stopper ovens, and to the melting furnaces at 
the week-end during the period when the producer- 
gas mains have to be cleaned. The waste-heat boilers 
attached to the melting furnaces have been designed 
so that when necessary they can operate as ordinary 
boilers using blast-furnace gas as fuel. Even when 
working on waste heat, a small amount of blast-furnace 
gas is kept burning in these boilers to ignite any live 
gas which may find its way from the melting furnace 
and thus prevent explosions. The normal rate of 
evaporation when working on waste heat is 8,500 Ib. 
per hour each at 175 lb. per square inch pressure and 
superheated to about 250 deg. C. The pressure of the 
gas to the melting shop, mixer, and the waste-heat 





boilers is not regulated at present. For gas volume 
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measurement there are three meters, one measuring 
the amount of gas to the mixer alone, one the total 
to the melting shop, mixer, and stopper ovens, and 
the other the gas to the waste-heat boilers. 

Gas Supply to the Frodingham Steelworks Boilers.— 
Gas is also passed to the Frodingham steelworks boilers 
through a main about 500 yds. long, in addition to the 
1,800 yds. from the blast furnaces. This main is 
connected to the boiler gas mains from the Frodingham 
furnaces, and so forms the connecting link between 
the gas produced at the Appleby blast furnaces and the 
Frodingham blast furnaces. The Frodingham boiler 
plant consists of a battery of Lancashire boilers installed 
many years ago. These are supplemented by two new 
large water-tube boilers arranged for gas firing only. 
The capacity of each boiler is 30,000 lb. of steam 
per hour at 120 lb. per square inch pressure and super- 
heated to 230 deg. C., with a possibility of overload 
up to 45,000 Ib. per hour. One boiler is fitted with an 
economiser and air preheater, and the other with an 
air preheater only. Both are fitted with superheaters. 
The air for combustion is supplied by fan. 

To one of the boilers is fitted an automatic gas-to-air 
ratio control, operated by means of a gas pressure 
regulator maintaining equal pressure for the air and 
gas, and, correspondingly, a definite ratio governed by 
the relative area of the air and gas ports. The other 
boiler is entirely hand-controlled. As the boilers supply 
steam for driving the rolling mills, the steam demand 
and, therefore, the gas consumption, are exceedingly 
variable. For the control of these boilers, a number of 
instruments have been grouped together under the eye 
of the attendant. They include the necessary meters 
for the measurement of the gas consumption, steam 
production, temperatures at important points, and the 
composition of the waste gases. 

Data obtained from a number of tests justify the 
policy of the use of blast-furnace gas and the gradual 
elimination of coal. The effect of this policy is well 
shown by the large reduction in the use of solid fuel at 
the Frodingham works. The following figures show 
the consumption of solid fuel expressed in cwt. per 
ton of ingots produced. They do not include blast - 
furnace coke, but do include the solid fuel used for all 
other purposes in the iron and steel works, such as coal 
for steel furnaces, boilers, locomotives, travelling cranes, 
and all the smaller consumers 


1913 17-2 ewt. of coal per ton of ingots 
1924 10-65 %° 

1928 7°95 

1933 7-13 


(half year to 
June 30.) 


\s has already been stated, the Appleby 
furnace and steel plant has benefited from the experi- 
ence gained at Frodingham, and the total consumption 
of coal for all purposes for the first half of the year 1933 
amounted to 4-61 cwt. per ton of ingots, which figure 
includes the coal used in the melting shop for the pro- 
duction of ingots, namely, 3-35 ewt. 


Taree New Tyres or Ruspper-Insutatep Case. 
The General Electric Company of New York have 
recently placed three new types of rubber-insulated cable 
on the market, which are intended to be resistant 
heat, corona and moisture, respectively. The first, the 
heat-resistant type, is designed to operate at a maxi- 
mum temperature exceeding 75 deg. C., and its 
advantage over paper and varnished cambric is that 
it is waterproof without the of a metallic sheath, 
which tends to reduce flexibility. The moisture-resisting 
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SOME EXPERIENCES IN 
MECHANICAL ENGINEERING. 
By Ricwarp W. Aten, C.B.E. 

Tue variety and range of subject-matter selected 
for the addresses of this Section reminds me how vast 
a field of human endeavour is now occupied by the 
engineer; how manifold are the branches of his 
profession; how diversified are his activities; and 
with reflections such as these, I realised that I could 
not hope to range over the whole of the relatively 
limited though still vast field of mechanical engineering, 
and came to the conclusion that for the purpose of this 
address ‘‘ Some Experiences in Mechanical Engineering ”’ 

might be a suitable subject. 

This is, above all, an age of time-saving and labour- 
saving devices. If mechanical engineering is not to 
fail in its destiny, then its gift to mankind must be 
that of increased leisure. In mechanical engineering 
the last few’ decades have witnessed almost incredible 


| advances, and here we may consider briefly the deve- 


contributions to 
turbine, the 


very 
namely, 


important 
the steam 


lopment of three 
mechanical science 


| Diesel engine, and the centrifugal pump. 


| design of to day. 


The development of the steam turbine has taken 
place entirely during the last 50 years. It was the 
great pioneering labours of Sir Charles Parsons, how- 
ever, which laid the main foundations for the turbine 
He saw the need for compounding 
his first turbine, of reaction type. This simple non- 
condensing turbine was naturally very uneconomical, 
and as a result the condensing turbine was conceived, 
whereupon turbine consumptions and costs began to 


approximate to those of the best reciprocating engines. | 


In the early stages of turbine development considerable 
difficulty arose from the fact of this prime mover being 
more suitable for large outputs, for which in those times 
there was no demand. Parsons next initiated the 
application of the turbine to ship propulsion, building 
the S.S. ‘Turbinia, in which the propellers were driven 


| direct, the result being that, while the turbiae speed 


| to 3,000 kW per machine. 


vas too low, that of the propellers was too high to give 
the best results. In the meantime the experience 
gained on the Turbinia had resulted in the design and 
adoption of the geared turbine, which not only im- 
proved the position for the smaller sets on land, but 
also found the solution to the problem of marine pro- 
pulsion—namely, a turbine running at a high speed and 
a propeller at a much lower one, thus producing a 
condition which gave maximum efficiency. Progress 
on the marine side has been so rapid that units capable 
of developing 50,000 shaft horse-power have been 
constructed. 

On land the progress has been no less rapid, and the 
application of the geared turbine has enabled con- 
tinuous-current dynamos to be built for capacities up 
Further, the application of 


|the geared turbine has been extended to operating 


to} 


compound is particularly adapted for submarine cables 


without lead sheath, while the corona-resisting cable 
is designed for high-voltage circuits where the 
conditions are met, for generator and other leads where 
sharp points adjacent to the cable would cause dis- 
charges, and on bridges where vibration prevents the 
lead-covered type being used 
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The foundation 
the Levant Fair, 


Levant Farr, Tet-Aviy, 1934. 

of the buildings 
Aviv, Palestine, was laid on August 16, by Sir 
Wauchope, G.C.M.G., High Commissioner for 
At the subsequent reception, His Excellency 
in 1929, the Fair had comprised 
occupying a space of 1} acres; in 1932, 
over 1,200 exhibits had been shown, on of 
12 acres. For 1934, the Fair authorities hoped to have 
a further increase of exhibits, and they had felt justified 
in erecting permanent buildings on an excellent site of 
nearly 23 acres, where the exhibits might be worthily 
and spaciously housed and where the grounds 
meet the needs and comfort of every visitor. It was 
particularly gratifying to hear that there was to be a 
permanent British pavilion. Great Britain took 55 per 
cent. of Palestine’s exports, including 70 per cent. of 
that country’s expanding export of citrus fruit, and it 
was obviously to the economic advantage of Palestine 
to take a large share of her imports from England in 
return. When trade was reciprocal there was every 
reason to hope that it could be increased with profit 
to both countries. The 1934 Levant Fair will be held 
from April 26 to May 26. 
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would | 


various kinds of mills and to other fields where its 
greater economy of space and steam consumption give 
it advantages over the steam engine. 

There are many examples of large turbine plant 
approaching a thermal efficiency of 30 per cent. from 
fuel to electricity, and machines have been constructed 
giving, at the terminals, 1 kWh for 10,000 B.T.U., 
corresponding to a thermal efficiency of the turbine 
of more than 24 per cent. Although there are turbines 
at present in commission developing 200,000 kW, 
these very large machines, I understand, show little, 
if any, improvement in efficiency over a machine having 
an output of, say, 40,000 kW to 50,000 kW; and it 
seems unlikely that the unit size will tend to increase. 

The development of the oil engine is another feature 
of cardinal importance in recent engineering history. 
It was only forty-one years ago that Dr. Rudolf Diesel 
obtained his famous patent which was destined to 
effect a revolution in the design of an oil engine. It 


| was the intention of the inventor to burn coal direct 


some | 


| 
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| tember 7, 1933. 


in the working cylinder, but this was found to be 
impracticable, owing to the large quantities of unburnt 
residue. He thereupon turned to the possibilities of 
oil, and after four years of persevering experiment, 
the first practical engine was constructed. It may be 
that a satisfactory internal-combustion engine, utilising 
powdered coal as fuel, will be one of the developments 
of the future, but so far oil has proved to be the only 
fuel capable of satisfactory employment in engines of 
the Diesel type. 

The advantages of the Diesel engine for ship propul- 
sion—resulting in a decided economy as regards fuel, 
space, weight—were recognised early in the present 
century. A milestone in the history of technical 
development is denoted by the launching of the 
Selandia twenty-three years ago, a vessel 370 ft. long, 
fitted with a four-cycle engine. It is interesting to 
record that this ship is still in service and very successful 


* Presidential Address, delivered before Section G of 


results are still being obtained. During the last 
twenty years considerable developments in the building 
of marine Diesel engines have taken place. 

The supply of high-pressure air for fuel-injection 
purposes has always been a difficult problem. With 
normal designs a pressure of at least 1,000 lb. per 
square inch must be available, while the compressors 
must keep in tune for long periods of service, involving 
a considerable maintenance charge for suction and 
delivery valves, cooling coils, and compressor pistons. 
Again, several years before Diesel’s patent, Ackroyd 
Stuart had made use of mechanical injection on a 
low-compression engine, but, in spite of the various 
advantages of this system of injection, there was for 
a long time no serious attempt to apply it to the Diesel 
engine. Not only does the employment of mechanical 
injection remove the disadvantages associated with 
high-pressure air, but, dispensing with the compressor 
drive from the crankshaft, it improves engine balance, 
reduces the overall length and weight of the power unit, 
and increases the overall thermal efficiency of the 
jengine. A notable feature of the mechanical-injection 
engine is the ability of the governor to take sole charge 
| of the engine throughout the entire power and speed 
range, without the necessary complications by having 
the blast-air supply under control when running under 
a varying speed range. 

More recent developments in engines operating on 
both the “ constant pressure ’’ and “ mixed pressure ”’ 
cycles have led to gradual but persistent reductions in 
the weight and size of the components, thus enabling 
speeds to be raised and the power output per unit of 
weight greatly increased. At the present day engines 
are made of a vast number of different types, two-cycle 
and four-cycle, single-acting and double-acting, vertical 
and herizontal, each meeting a particular set of condi- 
tions in service. Starting by compressed air is still 
the most usual method, being universal in the case of 
large engines. For traction purposes, however, and 
for the smaller stationary sets, electrical and mechanical 
methods now receive increasing attention. 

There is boundless scope for the application of the 
Diesel engine, both actual and potential. Its low 
initial cost, the limited space required for its installa- 
tion, the ease of starting from cold, and its low costs 
of operation and maintenance, are all contributory to 
its great industrial exploitation, particularly for such 
public services as water and electricity supply, sewage 
and drainage, apart from industrial application. For 
marine purposes the Diesel engine is making steady 
progress in its adoption for the main propelling machin- 
ery. With its convenience and reliability for auxiliary 
purposes it is so widely appreciated as to require only 
passing mention here. Examples of this type of plant 
are to be seen in many modern passenger ships. The 
recent development of a high-speed engine, combined 
with small size and low specific weight, make this 
engine particularly suitable in railway work for loco- 
motives, where low operating costs and low standby 
losses are essential. This is a sphere into which the 
Diesel engine in our country has only recently entered, 
but its singular suitability for this type of service 
encourages one to expect rapid strides to be made in 
this direction. So far as industrial road vehicles are 
concerned, this type of oil engine has come to stay, 
while its resilience of running has permitted its instal- 
lation in crowded residential areas—even in the base- 
ments of steel structures consisting of flats, where 
freedom from noise and vibration are imperative. 
There seems, indeed, to be no limit to the sphere of 
utility—of necessity, even—for this prime mover. 

So far as known records go, centrifugal pumps began 
to be used for industrial purposes in the second decade 
of last century ; but at the time of the Great Exhibition 
in 1851 they were still regarded as a mysterious novelty. 
One shown by Appold at this exhibition created much 
interest because its impellers would pass an orange, 
this being one of the first steps in an important modern 
application of this pump, that of dealing with solid 
materials. For a long time the centrifugal pump 
could not compete with that of the plunger type for 
the greater pressures and heads, its efficiency falling 
off rapidly in the higher ranges, so that its use was con- 
| fined chiefly to low lifts. When Osborne Reynolds’ 
| patent was disclosed in 1875, the multi-stage turbine 
| centrifugal pump appeared, and the use of guide vanes 
| was found greatly to improve the hydraulic efficiency 
| at heads which had hitherto been thought quite out- 
side the range of this pump. 

In the pioneer days of centrifugal pump development, 
| when the method of calculation for design was some- 
| what rudimentary, a number of basic facts were dis- 
covered experimentally, from which empirical relation- 
ships were devised to meet the various conditions 
imposed. Later on, the advances made in the design 
of high-speed prime movers, particularly of steam 
| engines and electric motors, gained for this type of 

pump a pre-eminence which it has maintained ever since, 
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pump design has become a highly specialised study, 
and characteristics can be forecast, for numerous 
combinations of conditions, with a reasonable degree 
of accuracy. Compared with the plunger type, the 
centrifugal pump has the advantages of much lower 
capital and maintenance cost, with concomitant 
economy in space and weight, which renders it par- 
ticularly suitable for use on board ship. It can be run 
in special cases with a shut-off head. It has a reason- 
able measure of unchokeability, while its delivery at 
constant pressure makes it peculiarly applicable to 
boiler feed and similar duties. A striking application 
of this pump has been in the handling of coal, sands, 
gravels, and the like, where, in spite of the abrasive 
nature of the materials, maintenance costs can be 
kept comparatively low, while lined pumps of special 
construction are capable of ing stones and boulders 
up to the size of the delivery branch. The much 
improved efficiency now obtainable from centrifugal 
turbo-pumps has led to a marked increase in their use 
for waterworks installations, where the high speed 
enables large quantities of water to be delivered from a 
comparatively small bore-hole. The pump is suspended, 
often many hundred feet below the surface, from a 
rising main, the impellers being driven by vertical 
shafting supported in bearings fitted to the rising main 
itself, or, occasionally, by an electric motor which runs 
submerged. 

A comparatively recent development is the axial- 
flow type of pump, and this, with its advantages of 
reduced weight and space, and higher speed, may— 
when dealing with low heads—be said to carry the low 
cost of construction and installation a stage further. 
Because the flow is unidirectional, the pump being 
merely an incident in the pipe, higher speeds can be 
obtained with lighter prime movers. Intermediate 
types, partly centrifugal and partly axial-flow, have also 
been devised. While no one dare prophesy as to the 
future of the pump, it would appear that both centri- 
fugal and axial-flow types are in essence so simple that 
it is difficult to see how any future improvement can 
be expected, except in detail. 

These technical developments have amazingly in- 
creased the field of application of the centrifugal pump, 
particularly for graving and floating docks, impound- 
ing for wet docks, and in the drainage of watery wastes 
and the irrigation of barren deserts so as to bring large 
areas of ground previously unproductive into a state of 
high fertility—often affording, indeed, a sure means of 
subsistence to peoples whose very existence had 
hitherto been precarious. In our own country, before 
the beginning of the present century, only a com- 
paratively small area of the fenland had been drained, 
and then almost entirely by antique methods, as by 
scoop wheels driven by windmills or beam engines, 
whose efficiency was in inverse ratio to their esthetic 
value. Here the development of modern steam and 
oil engine-driven centrifugal pumps has supplied a con- 
siderable impetus to reclamation. In China and Japan 
great areas of waste land have similarly been drained 
and brought into cultivation. 

The economic advantages of irrigation work in 
Egypt and the Sudan are familiar to many. In Egypt, 
during the last 50 years, the developments have been 
very remarkable for their size and number of installa- 
tions. Only after a visit to that country can one fully 
appreciate the vastness of the enterprise and the 
work carried out there by the engineer. In the 
Sudan, irrigation schemes date from the Battle of 
Omdurman, when the power of the Mahdi was broken 
by Lord Kitchener, and the tribes of the Sudan, whose 
previous occupation had been largely that of war, had 
somehow or other to maintain themselves in a country 
ill supplied by nature with the means of peaceful 
existence. The suggestion that cotton could be 
successfully grown in the Sudan, followed by the 
construction of experimental pumping stations—even 
so far afield as Fashoda—was crowned with success, 
leading to the foundation of the Gezira Irrigation 
Scheme and to the formation of the Sudan Plantations 
Syndicate, so that to-day the Sudan furnishes a con- 
siderable proportion of the world’s supply of this 
commodity, and of the highest quality. In many other 
countries, as Australia, New Zealand and elsewhere, 
irrigation methods only possible by the installation of 
modern pumping plant have resulted—as, for example, 
at Mildura—in the development of Australia’s great 
fruit-growing industries. 

Another field in which production has been greatly 
increased by mechanical methods is the tin industry of 
the Federated Malay States. The antiquated Chinese 
method of raising water from mines by means of hand 
buckets, sometimes in one or two, up to as many as 
six stages, was slow, laborious and costly, as compared 
with the use of a centrifugal pump of modern type. 
Again, the method of hydraulicking—where a jet of 
high-pressure water is directed against a hillside, so as 
to wash it completely away for treatment—has provided 
still further scope for the use of centrifugal pumping 
plant. 








A survey of recent mechanical progress, though only 
in outline, would be incomplete without reference to 
the various classes of machinery used for purposes of 
production. Nevertheless the changes which have taken 
place in recent years have been so extensive that they 
can only be indicated here in general terms. It would 
be difficult, without reference to illustrations in the 
records of the time, or to actual exhibits, such as those 
in the Science Museum at South Kensington, to convey 
to the younger generation of engineers how elementary 
was most of the industrial machinery of 1883, compared 
with that of to-day—how relatively limited in quantity, 
capacity and range. Yet already the seeds of change 
had been sown. For several decades British ideals in 
machine construction had been in conflict with those 
which had found their way to this country from abroad. 
British engineers were accustomed to an ample factor 
of safety, massive design, slow-speed operation, and a 
regard for appearance. On the other hand, engineers 
in foreign countries were undoubtedly more ready to 
experiment freely with novel designs, and were respon- 
sible for introducing into this country what was then 
known as the “ manufacturing principle,” whereby 
large numbers of standardised articles were produced 
by repetition processes, with the aid of special-purpose 
machines designed for a single operation, thus reducing 
the necessity for skilled labour. As far back as 1854*, 
it is recorded that Joseph Whitworth visited the 
United States and reported favourably on machinery 
for repetition work. In devising machinery of this 
kind, he reported, “the Americans showed an amount of 
ingenuity, combined with undaunted energy, which we 
would do well to emulate if we meant to hold our 
present position in the great markets of the world.” 
About the same time, James Nasmyth had visited the 
Colt pistol factory, then newly established in England,t 
and confessed that he had felt humiliated by the 
experience. He remarked further that ‘ the acquain- 
tance with correct principles has been carried out in a 
fearless and masterly manner, and they have been 
pushed to their fullest extent; and the result is the 
attainment of perfection such as I have never seen 
before.” { But though British engineers of outstanding 
ability thus gave generous recognition to the lessons 
which were to be learnt from abroad, there was—as 
Nasmyth himself pointed out—* a degree of timidity 
resulting from traditional notions, and attachment to 
old systems”; and this conservatism, no doubt, 
reinforced by relatively lower labour costs, still held 
back the thoroughgoing mechanisation of British 
industry 50 years ago, and indeed for long afterwards. 
But in the end, with our well-known genius for com- 
promise, we have succeeded in combining the best 
features of both types, with the result that British 
machinery still maintains its high prestige in the 
markets of the world. It is noteworthy too, that other 
countries have not hesitated to benefit by the high 
traditions of design and workmanship which have 
always been upheld by British engineers. 

But though the adoption wherever possible of 
repetition methods, involving standardisation and 
interchangeability of parts, had a marked influence on 
mechanical engineering progress, there was another 
influence which was destined to bring about revolution- 
ary changes in the design and construction of machinery 
in this country, and, indeed, the world over. This was 
the gradual substitution of science, and the scientific 
method, for the “rule-of-thumb” procedure of the 


so-called ‘‘ practical man.” The change in_ this 
regard has taken place almost entirely during the past 
50 years. 


Years ago any engineering firm of repute could obtain 
a considerable proportion of its work with no particular 
effort, sometimes even without the necessity of pre- 
paring a contract. Such times have gone by. There 
is severe competition for what seems often a somewhat 
limited amount of work, and sustained and intensive 
effort is necessary to secure the amount of business 
requisite to keep open one’s works. The soil must be 
tilled diligently—sometimes, indeed, for years—before 
the crop is reaped. To achieve this end no effort must 
be spared. A prospective customer often requires much 
education as to the savings which will accrue from the 
substitution of new and modern plant for his obsolete 
machinery, and to appreciate fully the varying con- 
siderations of first cost, running expenses, maintenance 
charges, and the like. Where, as with Government 
departments or municipal authorities, the scheme has 
often been developed to a considerable extent before 
tenders are called for, less preliminary work by a firm 
is required. The difficulties of preparing an estimate 
are not always fully appreciated, for changes in the 
costs of labour and materials must be envisaged, while 
urgent work will require the working of overtime, at 

* New York Industrial Exhibition : Special Reports of 
Mr. George Wallis and Mr. Joseph Whitworth, Parlia- 
mentary Papers, 1854, vol. xxxvi. 

+ Colt’s factory established in England, 1851. 
t Select Committee on Small-Arms, Parliamentary 


Papers, 1854, vol. xviii. 








higher rates. The question of housing the machinery 
has also to be considered, and if new plant has to be 
erected and operated beside existing plant which must 
meanwhile be kept running, difficulties may arise, the 
overcoming of which may call for ingenuity and re- 
source of a high order. Transport of the finished 
machinery to site must be considered from the efficiency 
point of view, by rail, road, water, or air, the last 
named from necessity rather than efficiency. 

I have frequently been asked the question by many 
professors in engineering, ““ What kind of work do 
you give our students to do?” That is a natural 
question, and the answer is largely dependent on the 
young engineer’s outlook after he has served his pupilage. 
The system of training which I am interested in was 
started by my father over fifty years ago, established 
on a sound basis, and has proved remarkably successful. 
The scheme has been modified from time to time to 
keep pace with changing circumstances, especially 
post-war conditions. 

It will be obvious that the industry cannot be carried 
on efficiently without a continuous supply of highly- 
trained engineers and craftsmen, and the training 
of the engineer is the all-important question. 
Systems of workshop training should be available with- 
out the payment of premium, and it is now general 
practice to pay wages to all students and apprentices. 
It is necessary to provide workshop training for three 
main classes of students. First, there is the student 
who wishes to become a professional engineer, capable 
of taking highly responsible positions on the adminis- 
trative, executive, technical or commercial sides of the 
industry. There is, and there always will be, a consi- 
derable diversity of opinion as to the merits of different 
systems of training for the higher posts, and, since the 
characteristics and personality of the individual are 
varied, it becomes obvious that the course which is 
ideal for one is not necessarily best suited for another. 
In any case, a university training is desirable, as 
developing a disciplined mind and ensuring that 
thorough grounding in the fundamentals, without 
which no engineer can be complete. An essentially 
Scottish system of training, which has proved very 
successful, is the “sandwich system” of winter in 
college and summer in the works. It is sometimes 
advocated that a student should undergo some years of 
works training before proceeding to the university. 
My own experience leads me to believe that a university 
course, followed by works training, will be found gene- 
rally most successful. Having completed the university 
portion of his training, it is not advisable for the student 
to decide upon the particular section of the industry in 
which he will engage, for, without a thorough working 
knowledge of the whole, neither he himself, nor those 
who have so far been responsible for his training, can 
possess sufficient data about his capabilities, or the 
particular branch of engineering for which he is most 
suited. Before this is decided it is essential that he 
should spend three years in some selected engineering 
works, passing from the pattern shop through the 
foundry to the forge, on to the machine and fitting and 
erecting shops, through the steam engine, oil engine, 
and electrical testing departments, and so on to the 
drawing and design offices. Interspersed among this 
portion of his training there will be various periods of 
erection work either at home or abroad. Some time 
in his third year of training he and his superiors can 
begin to form an opinion concerning the branch in which 
his particular abilities can be most fruitfully employed. 
He may be mathematically minded, in which case he 
would be most useful on the scientific and technical 
side. A man of strong practical bent would find ample 
scope for his talents in some such post as that of assistant 
to the works manager. Or his predilections and personal 
attributes may constitute him an ideal salesman; or 
he may have a desire to go abroad. In the training 
of the engineer this practical experience, obtained in all 
the main departments of a large works, must be regarded 
as a fundamental necessity, and he will obtain at the 
same time that contact with and understanding of his 
fellow-men which will give him a capacity for co-opera- 
tion and leadership, indispensable for the professional 
engineer of to-day. 

There is next the student who comes into the works 
from a public or secondary school, after reaching School 
Certificate or Higher School Certificate standard. He 
may ultimately attain to the same posts as are available 
to the university-trained student, but the road is 
harder, and only to be traversed by those possessed 
of enthusiasm and determination. Not only must 
he pursue a three or four years’ course, passing through 
all the main departments, but he must also attend 
evening classes, so as to raise his education as nearly 
as possible to the standard of the university student. 
During his passage through the works he must become 
a student of one of the three institutions—Civil, 
Mechanical and Electrical Engineers—and, if his capa- 
bilities be wide enough, he should take an external 
university degree. Much hard and intensive work is 
entailed, and there are many who fall by the wayside, 
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either from physical disability or flagging enthusiasm. 
But those who succeed, whose character impels them 
to overcome, by pains and tribulation, an initial handicap 
which can prove very hampering, are among the salt 
of the profession. 

A further problem of industrial training is involved 
in the production of craftsmen, chiefly recruited from 
boys leaving an elementary school at the age of fourteen 
or fifteen, who, after a preliminary probationary period 
in the works, are apprenticed, at the age of sixteen 
years, to some particular branch of the trade. It 
obvious that the general training of any such boy 
must continue in some way or other during the whole 
of his apprenticeship, for only thus can he acquire 
the educational and technical equipment necessary 
for his duties and position. The way to the attain- 
ment of more responsible positions must not be barred 
even to these, who should not be allowed to pursue 
their way unencouraged by the hope of attaining a 
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worth-while goal. 


by 


in the works, to qualify for a “ 


ing. The “ scholarship ladder” from the elementary 
school to the university must have its equivalent 
‘apprenticeship ladder” in the works, and it must 


be just as possible to-day for another George Stephenson 
to begin at the bottom of the social ladder and achieve 
the heights 

The training of boys other than apprentices presents 
an even more difficult problem. Such boys may often 
he temporarily engaged in “ blind-alley ”’ 
and it is essential to provide for their transfer, at a 
sufficiently early period, into other channels which 
prov ike proper opportunits s for advancement and the 
attainment of a satisfactory status. Any boy worth 
training should, of an apprentice, 
when his training is automatically provided for 


above 


occupations, 


course, become 


I must here refer to the work of the Institution of 
Mechanical Engineers. The Institution was founded 
with the objects of promoting the theory and practice 
of the science in all its branches, to promote inventions 


useful to its members and the community, to afford 
opportunities for the meeting and interchange of ideas, 
and the collection and publication of information 
concerning mechanical engineering in general. To the 
development of both the and the art the 
Institution has made many notable contributions, and 
the advancement in status of the mechanical engineer 
of to-day very largely to its intensive and 
continued efforts 

The work of this body has been no less valuable in 


science 


the matter of training. The successive stages of 
studentship, graduateship, associate-membership, and 
full membership of the Institution—combining an 


examination with the requisite practi al experience for 
each grade—constitute a means of qualification for 
higher posts, and this course should be followed by 
every young student, whether or not he already possesses 
a To the student who does not, 
it affords an alternative qualification of the same merit. 

It is widely recognised to-day that too intensively 
mechanised an existence has a somewhat soul-destroying 
tendency Welfare work designed to counteract 
this influence, and may be defined as a systematic and 
sustained effort to humanise industry. The efficient 
worker must enjoy both physical and mental health, 
must possess undistorted ambition, and must have a 
true conception of citizenship and his responsibility to all 
his fellow men Many works now provide a boys’ club, 
by which the natural desire of all boys for companionship 
may be fulfilled and a spirit of team work promoted. 
Indoor games of all kinds and reading and writing rooms 
should be provided. The club should be run entirely 
by the boys themselves, who thus learn the meaning 
of corporate life and individual responsibility. The 
need for physical training is now becoming much more 
widely recognised, and a gymnasium is thus an impor 
tant adjunct For the welfare of the employees 
generally there should be the library and the recrea 
tion club, possessing its own sports field, where the 


university degree 


1s 


sporting instincts of all employees—embracing the 
vigours of football, cricket, hockey, tennis, &c.—may 
be catered for; while the sociable habits of the 
men are also fostered by the men’s institute. In the 


case of many firms much, indeed, is done, and very 
little is left undone, to improve the conditions of all 
employees, both within and outside the works, and 
such amenities cannot but result in a general widening 
of outlook and a greater happiness. 


Markets ror Datry MACHINERY A confidential 
report on the markets for dairy machinery in 
has been issued by the Department of Overseas Trade, 
35, Old Queen-street, London, 8.W.1 United Kingdom 
firms obtain application, and quoting 


Canada 


can copies on 


reference No. G.Y. 12,882. 





Thus, while the boy, during his 
five years’ apprenticeship, is attending evening classes 
and seeking to acquire knowledge in all possible ways 
which to qualify himself for the pursuit of his 
trade, he should be able, by competitive examination 
student scholarship,” 
from which point he may advance to positions normally 
open only to those with university or equivalent train- 
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Fie. 1. DAMPER-OPERATING 


FRACTIONAL HORSE-POWER 
MOTORS. 


THE motors manufactured by the Normand Electrical 


North Side, Clapham Common, 
sizes giving a 


Company, Limited, 3, 
London, 8.W.4, made in 
range of outputs from 4} h.p. to 1 h.p. 
1,400 on B.S.1 The motors, of which 
a typical example is illustrated in Fig. 2, designed 
for speeds of from 6,000 r.p.m. to 960 r.p.m., on alter- 
the geared 
enables speeds 


are six frame 
at a speed of 
rp.m rating 
are 
nating and direct-current circuits, while 
one of which is shown in Fig. 3, 
as low r.p.m. to be Both the alter- 
nating and direct-current motors of the same speed 
and output are identical in dimensions throughout the 
range. The smallest, § h.p., frame is, however, made 
of pressed steel instead of cast-iron. With this excep- 
tion the following description applies to the whole 


range manufactured. 


motors, 


as 26 obtained. 


The normal motors are continuously rated to the 
British Standard Specification for drip-proof enclosed 
motors, and if totally enclosed this rating is reduced 


by about one-third. The three largest sized frames 
are fitted with ball bearings only, while the other 
three frames can be equipped either with ball or 


wool yarn lubricated sleeve bearings, the latter being 
recommended where absolute silence is required, as 
or office machines. All the magnetic 
circuits, both direct and alternating current, are built 
up of laminations, which are riveted under pressure, 
the rivets being placed outside the pull of maximum 
flux, so that the loss in efficiency caused by magnetic 
short circuits is avoided. The pack of laminations is 
press-fitted and dowelled into a steel ring which forms 
the body of the motor. Though this method of con- 
struction is still generally employed, a different system 
stators of the } h.p., 4 h.p. 
and § h.p., 1,400) rpm, In this the 
laminations are placed specially formed light 
pressing, the edges of which are clinched over in dies 
under a hydraulic press, so that they are held together 
under an even pressure of several tons all round the 
circumference. It is claimed that in this way a very 
much tighter pack is obtained than with other methods 
of assembly, the result being an elimination of magnetic 
hum and hence quiet running. The pressing is 
constructed that all the ventilating air 
which in this type is drawn in by a centrifugal fan, 
passes between the stator and the outer body, thus giving 
exceptional cooling and a greater overload capacity 
than with the usual plan of drawing the air through 
the slots, where the tlow is obstructed by the winding. 
The improvement, in fact, is so great that it has been 
possible to reduce the frame size of the 4 h.p. motor, 
thus effecting a saving of nearly 20 lb. in weight and 
over | in. in diameter. 

The commutators 


on domestic 


is used for assembling the 
sizes. case 


in a 


80 


practically 


of the Normand motors are 


insulated throughout with soft ruby mica, and are 
built up on mica-insulated steel cones, so that the 
bars do not loosen under repeated expansion and 


contraction. The short-circuiting gear consists of a 
ring of segments which is retained by a brass shield. 
At a predetermined speed these segments fly out against 
a@ garter spring and make contact with the underside 
of the commutator bars. The bushgear consists of 
| extruded brass boxes mounted on Bakelite slabs, 
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GEARED Low-Speep Moror. 


Fie. 3. 
which are carried on a ring of the same diameter as 
the motor body. Ample support is thus obtained and 
chattering and wear reduced. The alternating current 
three-phase and two-phase motors are of the constant 
speed squirrel-cage type and are capable of starting 
against three times full load, the starting current 
being 34 times normal. The alternating current series 
machines can also be used on direct-current circuits of 
the same voltage, and, owing to separate connections 
being provided for the two systems, have the same 
full load performance under the two conditions. The 
direct-current motors are of the compound wound type 
and will start against 2} times full load. 

The low speed motor consists of a motor of the 
standard footless type and self-contained reduction 
gearing. A sectionalised view, showing the gearing, 
appears in Fig. 3. The motor is spigot-mounted on the 
gear-box, to which it is held by four bolts. By slacking 
back these bolts the motor can be removed from 
the gear-box without disturbing the gears, as its end 
cover carries no gear bearings. The gear-box 
divided vertically into halves, which bolt together on 
a wide ground face and its dimensions are the same 
for all the three horse-powers, }, 4 and 3, in which the 
units are made. Gear-boxes with ratios of 16 to 1 
and less have one lay shaft, and those with greater 
ratios two. The gears are press-fitted and keyed to 
the shafts, which are ground to size. The shafts 
themselves are carried on double-row self-aligning ball 
bearings, which are mounted in the face of the gear-box 
and in an internal -web. All the gears are between 
bearings, so that the final low speed shaft does not 
need an outboard bearing whatever form of transmis- 
sion to the driven machine is used. 

Fig. 1 shows a special form of geared motor which 
has been designed for operating large dampers and for 
other similar purposes where a torque up to 100 ft. Ibs. 
at a speed of 2 r.p.m. or less is required. In this 
machine the pinion on the motor shaft gears with a 
large wheel, which is mounted on a ball bearing shaft. 
This shaft passes through the pedestal and can be 
extended for any form of drive or, as shown, a crank 
pin can be fitted to the wheel. 


is 


CANADIAN NicKEL.—Figures issued by the Dominion 
Bureau of Statistics, at Ottawa, show that during the 
first five months of 1933 Canada produced 14,665,635 Ib. 
of nickel, compared with 18,000,476 Ib. during the 
corresponding period of 1932. 
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THE SLITTING MILL PUMPING 
STATION OF THE SOUTH STAF- 
FORDSHIRE WATERWORKS COM- 
PANY 


Peruars the best example of co-ordinated water 
supply from artesian wells to be found in this 
country occurs in the important undertaking known 
as the South Staffordshire Waterworks Company, 
some thirty pumping stations serving the mains of 
its area; which approaches close to Derby and 
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is illustrated by Figs. 1 to 8, on this and the follow- 
ing page, and on Plate X. 

The name of the station, Slitting Mill, has associa- 
tions with a vanished phase of local industry which 
may fittingly be referred to here. The situation of 
the pumping station is to-day one of the most 
pleasant stretches of Cannock Chase, but five 
hundred years ago the valley between Hednesford 
and Rugeley, at the foot of which it stands, was 
a busy centre for the smelting, rolling, and slitting 
of iron. A stream, the Rising Brook, flowing down 
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Stafford on the north and includes a crowded indus- 
trial district in the south, where it lies between 
Birmingham and Wolverhampton. Three of these 
stations, representative of different methods of 
operating deep-well pumps, have been, within the 
past few years, dealt with in these columns, viz., 
the Slade Heath station at the west boundary, 
employing vertical triple-expansion steam engines, 
in ENGINEERING, vol. cxxi, page 426 (1926); the 
Sandfields station, in the centre at Lichfield, with 
horizontal uniflow steam engines and electric motors, 
in vol. exxiii, page 473 (1927); and the Little Hay 
station, near the eastern boundary, with heavy-oil 
engines and gearing, in vol. cxxxiv, page 613 (1932). 
The Slitting Mill pumping station now to be described 
is situated in the north-western part of the area, near 
the town of Rugeley, and is a wholly electrically- 
operated station, thus presenting an interesting 
comparison with the other three. The description 





New Station. 


it, supplied power for blowing the bellows of the 
ironstone smelting furnaces along its sides, though 
nothing now remains of these old bloomeries but 
heaps of slag, whilst the oaks of the Chase have 
disappeared from ruthless felling in order to make 
charcoal for the necessary fuel. The same waters, 
nearer Rugeley, drove rolling and slitting mills, the 
material from which was sent into the town to be 
worked up into various forms, including knives and 
weapons. There were, for instance, in Rugeley 
five centuries ago a dozen cutlers among its other 
craftsmen. The names Furnace Pool and Slitting 
Mill, still in use, thus preserve the memory of an 
old characteristic of the locality. The remains of the 
mill itself existed till it was necessary to remove 
them to make room for the new pumping station, 
and, with the adjoining mill house, are shown, by 
way of record, in Fig. 1. The chimney stack in the 
centre of the buildings was a relic of the coming of 





steam power, being erected, probably, towards the 
end of the Eighteenth Century. Coins of this century 
and of the preceding one were found in the walls when 
the buildings were demolished. The site is now 
occupied by the handsome brick structure of the 
new pumping station, a view of which is given in 
Fig. 2, and, as regards position, is ? mile south-west 
of Rugeley and about 14 miles from the company’s 
older station at Moors Gorse, where the beam 
engines still in use form a striking contrast to the 
compactness of the motor drive. 

The station owes its origin to the ever-increasing 
demand for water for both domestic and industrial 
purposes al] over the area, and its construction was 
sanctioned under the powers obtained by the 
company’s Act of 1922. Water is obtained from 
two deep boreholes sunk in the Bunter Sandstone 
of the Triassic formation. The pumping units each 
consist of an electric motor operating a multiple- 
impeller centrifugal borehole pump, fixed about 
200 ft. below the engine-house floor for raising 
the water, and a similar pump at the top of the 
borehole for forcing it to the district service reservoir, 
both pumps and the motor being on the one shaft. 
Each unit can be operated quite independently of 
the other and both can be used simultaneously if 
circumstances require it. Either borehole or both 
can therefore be drawn upon at will. As in the case 
of the stations previously described, the protection 
of existing wells, springs and other sources of supply 
within a radius of 2 miles from the station has been 
observed, as also the restriction that the boreholes 
were to be lined to a depth of 50 ft. below ground 
level. The selection of the site was made after 
careful consideration, as there were several other 
promising sources of supply in the neighbourhood. 
Factors in the choice were the large quantities of 
water encountered in sinking a shaft at the Four 
Oak Colliery, abandoned on that account, about 
a mile south-west of the station, and the artesian 
flow at the boreholes of the Rugeley Urban District 
Council, somewhat nearer in the same direction. 
The site selected is lower down the valley than 
these. 

The water-bearing rocks are the Bunter Pebble 
Beds, which in this district rest on an irregular floor 
of the coal measures. As it was estimated that the 
thickness of the Pebble Beds was limited, powers 
were obtained to drive adits, but the pumping test 
for yield from the boreholes proved so satisfactory 
that this was not done. The boreholes were, 
however, made of a sufficiently large diameter to 
enable adits to be driven at a later date should 
the necessity arise. The geological formation was 
proved by a trial boring, 10 in. in diameter, to a 
depth of 200 ft., and 9 in. in diameter from that 





point down to 508 ft. The base of the Bunter 
|formation was found to be about 385 ft. below 
ground level. A pumping test for 14 consecutive 
| days gave a yield of about 20,000 gallons per hour 
and lowered the water from rest level at 2 ft. 6 in. 
to a level of about 46 ft. The recovery was good. 
The main boreholes were constructed about 140 ft. 
higher up the valley than the trial boring, and, 
unfortunately, the Bunter Beds in them were found 
to be somewhat thinner than in the trial boring, 
the dip in the intervening space being exceptionally 
steep. 

The two boreholes are exactly similar in design 
and construction and are spaced at 36-ft. centres, 
Generally, in the finished work they have unper- 
forated lining tubes 44 in. internal diameter down 
to 50 ft. From this level to 300 ft. they are 43} in. 
in diameter unlined, then down to 400 ft. they are 
24 in. in diameter unlined. Work was carried out 
simultaneously on the two boreholes. Borehole 
No. 1 was commenced on June 2, 1930, and com- 
pleted on June 19, 1931. The corresponding dates 
for borehole No. 2 were May 16, 1930, and July 17, 
1931. Thus, the time for sinking the boreholes to 
a depth of 400 ft. was little over a year in each case, 
which is good time for holes of this size. Messrs. 
William Matthews and Company, Limited, Widnes, 
were the contractors. The method of construction 
was as follows :—A timbered shaft 8 ft. square in 
cross-section was sunk to a depth of 10 ft., and a 
steel guide tube 48 in. in internal diameter by 
28 ft. long was set up in its centre. This tube was 
lowered by internal excavation until its lower end 
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reached the 32-ft. level. During this operation 
continuous pumping was necessary. After the 
guide tube had been accurately set, a pilot boring | 
24 in. in diameter was carried down by the percussion | 
method to 50 ft. and then trimmed ‘by enlarging | 
chisel to 47 in. in diameter. At this stage the boring | 
was checked for verticality and, when satisfactory, | 
the 44-in. lining tubes above referred to were | 
lowered in. 

The tubes were made of steel § in. thick, and | 
were supplied in three approximately equal lengths, | 
one of which had a steel shoe welded on. The three 
lengths were electrically welded together in situ to | 
make a total length of 51 ft. The weld was made in 
an external triangular groove formed by one abutting 
edge of the tube being left square and the other 
chamfered. Great care was taken to ensure accurate | 
alignment before welding, and all tubes were butted | 
and registered in the shops before delivery. After | 
welding, each joint was thoroughly cleaned and | 
well coated both inside and outside before the tubes | 
were lowered into the borehole. When in the bore- | 
hole they were accurately set for verticality and | 
grouted in position with 2 to 1 Portland cement | 
grout. The annular space between the lining tubes 
and the borehole wall, and also between them and 
the 48-in. guide tube, was then filled by pouring | 
the grout down }-in. tubing, which was gradually 
withdrawn as the space filled, so that its end was 
just above the rising level of the grout. A few feet 
of sand was placed inside the lining tube at the 
bottom to form a seal. The grout was allowed to 
set for 10 days before boring was resumed. 

Below the 50-ft. depth borehole No, 1 was sunk | 
to 297 ft. by the percussion method, a 24-in. pilot | 
tube being put down first and later enlarged or | 
trimmed to 43} in. in diameter. In the case of | 
borehole No. 2 the rotary method with chilled shot | 
was used from 50 ft. to about 100 ft. and a few | 
good cores recovered. At the latter depth loose 
conglomerates slowed down the boring considerably, 
so the rotary method was replaced by the percussion 
method from 100 ft. to 298 ft. Below 297 ft. in 
borehole No. 1 and 298 ft. in borehole No. 2 the | 
boring was reduced to 24 in. in diameter, and in 
both holes the rotary method was used to 401 ft. 
in No. 1 and to 398 ft. in No. 2. Several good cores 
were recovered in this stage also. As already stated, 
no lining tubes were used in either hole below 50 ft. | 
The verticality specified was 1 in. per 100 ft., and 
this was obtained to 300 ft. without any difficulty. 
During the construction of the boreholes, the flow 
was artesian at the rate of about 500 gallons per 
hour. 

On the completion of the boreholes a pumping 
test for yield was carried out on borehole No. | 
over a period of fourteen consecutive days by Messrs. 
C. Isler and Company, 33, Bear-lane, London, 8.E.1. 
The equipment used is shown in Fig. 3, annexed, 
and consisted of a Sulzer three-cylinder, two-stroke 
cycle, airless-injection, crude-oil engine driving, 
through a belt and gear-box, a Sulzer vertical- | 
spindle, centrifugal borehole pump. The concrete 
foundations put down for this plant were later 
incorporated in the engine-house building. The 
pump discharged into a settling tank, made water- 
tight to prevent leakage, from which the clear water | 
escaped, through a large baffled weir-box, over an 
18-in. rectangular weir. The rate of discharge was 
gauged and recorded by two integrating Lea 
recorders and, in addition, was checked by depth 
measurement and calculation. The measuring weir 
and the discharge during the yield test are seen in 
Fig. 4, on this page. During the first three days the | 
rate of pumping was 61,000 gallons per hour with 
the water level at about 63 ft. Thereafter the rate 
was increased to 64,000 gallons per hour, and 
remained at that rate throughout the remaining 
eleven days. At the conclusion of the pumping 
test the water level was at 73 ft. The recovery in 
the was very rapid. Within thirty 
minutes after pumping ceased the water had risen to 
20 ft. Throughout the test the water level was 
accurately measured by electrical apparatus, the | 
temperature of the discharge was recorded, and 
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samples taken for chemical and _ bacteriological | 
analysis. The water was found to be of good 


quality and appearance, the total hardness being 
15-1 100,000. The water levels in a 
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}augment the available supplies, and the plant is, 
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—_— of existing wells in the neighbourhood were | It is worthy of note that of the different types of 


observed during the test, but no appreciable inter- 
ference was noticeable. The water levels on the | 
site as measured at the trial boring 140 ft. from 
borehole No. 1, and at borehole No. 2 36 ft. from 
it, fell to 42 ft. and 48 ft., respectively, from being | 
artesian before the commencement of the pumping | 
test. 

The general 





arrangement of the new station is | 
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plant considered, an electrically-operated installa- 
tion was considered to be the most suitable in view, 
among other things, of the facility it offered for 
remote control. As the quantity of water delivered 
has to be varied to maintain constant-pressure 
conditions, the original designs included an electri- 
cally-driven centrifugal pumping plant in duplicate, 
which was to be operated under supervisory control 
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shown in Figs. 5 to 8, Plate X, but before con-| 
sidering it in detail, some comments as to its precise 
functions may be made. The Slitting Mill pumping | 
station lies between two other, and previously | 
existing, stations, viz., Brindley Bank and Moors | 
Gorse, the three stations pumping up a common 
main to the company’s Gentleshaw Reservoir. | 
Brindley Bank pumping station runs for a period | 
daily at constant speed, whereas Moors Gorse station | 
pumps continuously at varying rates to meet the 
demands of the district, the method adopted being 
that of varying the rate of pumping whilst main- 
taining, as far as possible, a constant pressure. 
function of the Slitting Mill station to 


is 


at present, only required to work sixteen hours daily. 
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|cost proved prohibitive, and the station is, 





DISCHARGE. 


by means of land lines from Moors Gorse pumping 
station, while at the same time local operation was 
to be made possible, when required, by duplicate 
push-button controls. This interesting supervisory 
equipment had, however, to be discarded, as the 
in 
consequence, controlled locally by what was 
originally intended to be the secondary method just 
mentioned. 

The buildings comprise the pumping station itself 


with two cottages close by for the attendants. The 
station, as will be evident from Fig. 2, is a good 
example of effective treatment in brickwork. The 


bricks are multi-coloured and of rustic finish, the 
dressings being of red artificial stone. The most 
important features in the design are the large 
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windows, the contour of which is emphasised by the 
use of moulded bricks in their semicircular heads. 
All these windows, viz., one on each side of the 
front entrance and one in each end wall, are 20 ft. 
high by 9 ft. wide, the two latter having opening 
lights 15 ft. high by 9 ft. wide, to facilitate the 
installation or removal of the machinery. -The main 
room is the engine-house. This is 64 ft. long by 
34 ft. 4 in. wide. The height from the floor level 
to the top of the crane-gantry girder is 22 ft., and 
the clearance above that for the crane is 7 ft. 6 in. 
The internal walls are faced with pressed buff bricks 
with a dado of glazed brown bricks. The roof is 
constructed of varnished pitch-pine purlins and 
boarding supported on steel principals and covered 
with Welsh slates. It is hipped at the ends and has 
a glazed skylight 9 ft. wide in the centre. The floor 
is laid with red Ruabon quarries with a coved 
skirting to the walls; the main structure of the 
floor is suspended concrete. The floors and walls 
of the pits round the borehole pumps are finished 
with Ruabon tiles. To avoid all possibility of 
vibration from the pumps being transmitted to the 
building, their foundations, of mass concrete, are 
completely isolated from the engine-house floor by 
a cavity packed with slag wool. 

At the rear of the engine-house are a transformer- 
house, workshop, office, &c., with a chamber for 
the hot-water heating apparatus below the office. 
This apparatus was installed by Messrs. The Bright- 
side Foundry and Engineering Company, Limited, 
Sheffield, and includes a coke-fired sectional-type 
boiler. A basement has been formed under the 
engine-house and transformer-house, which provides 
easy access to the electric-power cables connecting 
the switchboards, transformers, and borehole-pump 
motors. The basement is lighted by windows in the 
plinth of the building, one of the striking features 
of which is the excellent lighting generally, a 
condition conducing to the maintenance of clean 
and sanitary conditions. The whole of the glazing is 
of the steel-framed type, the opening lights being 
operated by screw gearing. The artificial lighting 
is electric, the cottages also being supplied with 
current for this purpose from the station switch- 
board. The cottages also have steel casements and 
are substantially built to avoid heavy maintenance 
charges. The design is attractive and the accom- 
modation good. The contractors for the whole of 
the buildings were Messrs. Thomas Lowe and Sons, 
Limited, Burton-upon-Trent, with Messrs. Executors 
of William Morris, Oldbury, as sub-contractors for 
the brickwork and Messrs. Empire Stone Company, 
Limited, Birmingham, for the artificial stone. 

The machinery layout is clearly shown in the 
various drawings Figs. 5 to 8, Plate X. The plant, 
supplied by Messrs. Mather and Platt, Limited, 
as the main contractors, consists of two sets of 
electrically-driven, variable-speed, direct-coupled, 
vertical-spindle, centrifugal borehole and _ force 
pumps of the multi-stage type working in series. 
Each set is capable of delivering 1,500,000 gallons 
of water per twenty-four hours easily and con- 
tinuously, exclusive of all water pumped from the 
borehole and used for shaft lubrication, cooling or 
other purposes, under two different sets of operating 
conditions. These conditions are : (a) with the water 
level in the borehole 50 ft. below the engine-house 
ficor level and a head on the force pump of 520 ft., 
including friction, i.e., a total inclusive head of 
570 ft.; (+) with the water level in the borehole 
200 ft. below the engine-house floor level and a head 
on the force pump, including friction, of 560 ft., 
making a total inclusive head of 760 ft. The motors 
are, accordingly, designed for a continuous output, 
varied as required, of between 250 h.p. at 645 r.p.m. 
and 420 h.p. at 810 r.p.m. The current enters the 
station, through dual feeders, at 11,000 volts, three- 
phase, 50 cycles. The electrical equipment com- 
prises high-tension switchgear and two transformers, 
together with low-tension panels for controlling the 
main pump motors, the auxiliary machinery, and for 
lighting purposes. 

The engine-house is equipped with an overhead 
hand and electrically-operated travelling crane 
having a lifting capacity of 20 tons. The lifting 
gear consists of a two-speed spur-geared crab driven 
by a slip-ring induction motor rated at 15 brake 
horse-power at 725 r.p.m. The motor control is 








effected from the engine-house floor by means of 
pendant chains. The longitudinal and _ cross- 
traversing motions are hand-operated by means of 
endless chains. For loads up to 7} tons the lifting 
speed of the crane is 20 ft. per minute, and for loads 
above this and up to 20 tons it is 74 ft. per minute. 


(T'o be continued.) 








HIGH-PRESSURE HYDRAULIC 
GLAND PACKING. 


By Dret.-Ine. H. SonpERMANN (Diisseldorf.) 


Very little has been published about high- 
pressure hydraulic gland packings, which, in prac- 
tice, not infrequently give trouble. The writer 
has experience of a large factory in which hydraulic 
presses were replaced by mechanical ones owing to 
continual gland leakage. Trouble with such leakage 
may frequently be traced to impurities or foreign 
substances in the water, resulting in damaged 
rams or packings. The matter may, of course, be 
dealt with by strainers or water purifiers. Chemical 
action may also take place owing to the presence of 
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oxygen in the water, while electrolytic effects are 
not unknown. Any of these causes may result in 
the deterioration of packings, or in grooved rams or 
cylinders. With internal glands, cylinder grooving 
may result in much loss of power, owing to the fact 
that the inside of the cylinder cannot be seen 
and the grooving may be neglected. For this 
reason, internal packing should be avoided as far as 
possible. 

On the whole, the study of the design of high- 
pressure glands has not kept pace with the rise in 
hydraulic pressures, and ideas are not generally 
definite on such subjects as the coefficient of friction 
and the relation of length of gland to ram diameter. 
An attempt is made in this article to put the sub- 
ject on an ordered basis and the tables given below 
have been drawn up in consultation with authorities 
on the subject. 

For hydraulic presses and accumulators soft pack- 
ings are frequently used. These may be either 
twisted Italian hemp boiled in tallow, or special soft 
packings as made by various manufacturers. They 
have the advantage over leather cups that extra 
layers of packing may be added when required. 
In designing stuffing boxes for such packings, 
the spigot of the compression flange should enter 
the stuffing box for a depth at least 14 times 
the thickness of each layer of packing. The 
coefficient of friction of soft packing is usually 
taken as 0-2, assuming the height of the packing, 
h, Fig. 1, to be lin. As this height is frequently 
much greater than 1 in., this assumption is not 
justified. Owing to the elasticity of the packing, 
the actual pressure on the ram or on the inner 
wall of the stuffing box is not likely to be uniform 
throughout. Experience shows that, in calculating 








the total resistance due to friction, 15 per cent. 
of the total height A of the packing should be taken 
in the calculation. So that the resistance R is 


given by 
R=darpx 0-lbhy 
where d = diameter of piston in inches, 
p = water pressure, 
h = height of packing, 
# = coefficient of friction (0-2 for soft packing). 


For example, if a ram 17 in. in diameter with 
ten layers of packing, each 1 in. square, works 
under a pressure of 3,000 lb. per square inch, the 
resistance due to friction is 


R = 177 3,000 x 1-5 x 0-2 = 48,000 lb. 
This must be subtracted from 680,000 lb., the total 
pressure on the ram, to obtain the effective pressure. 


Dimensions for glands for use with soft packing 
are given in Table I, the letters referring to Fig. 1. 


TaBie I (Fie. 1). 
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The thickness of the packing should be equal 


to the distance between the surface of the ram 
and the inner wall of the stuffing box. In excep- 
tional cases, however, when the correct sized packing 
is not available, a larger size may be chosen and 
flattened with a wooden mallet. The single layers 
should be put into the stuffing box carefully and 
pressed down by the gland. Pressing them in with 
a stick is undesirable, as proper seating at the 
joints may not be attained. Soft packing should not 
have more than the necessary pressure put on it, 
as this tends to destroy the natural elasticity. 

Cup leathers may be made either from bark- 
tanned or chrome-tanned leather. Bark-tanned 
leathers are more frequently used in hydraulic 
plants, but for high pressures, chrome-tanned 
leathers are more suitable. These latter are also 
more resistant to acids, alkalies and other chemicals. 
There are also various special proprietary tanning 
methods used for cup leathers. Cup leathers 
operate satisfactorily up to 11,500 lb. per square 
inch, Although the leather from which cups are 
made sometimes varies in thickness, it should 
not be split or pared down to obtain a uniform 
thickness. In the tables given below, a variation 
in thickness is allowed for. 

The three types of ordinary cup leathers, as 
illustrated by Figs. 2, 3 and 4, are known by German 
manufacturers as Hutmanschetten (hat leathers), 
Napfmanschetten (cup leathers), Nutringmanschet- 
ten and Dachmanschetten. The latter are both 
forms of U leathers. The dimensions of ordinary 
U leathers are given in Table II, and from this 
table the dimensions of the two former may also 
be obtained. The references in Table IT relate to 
Fig. 5. 


TaB.eE II (Fie. 5). 


| 

| 

of Ram). 
| | In. In. 


ra | 
d (diameter b } H | 1 | h | - 
In. | 

} 








Up to 34 in. % tog $ to i i 
3%; to 10in. ..| i #tol | toy th 1§ 
10,4; in. to 18 in. te jp toly) y tog ‘3 15 
18; in. to 28 in. 4 1gtol? | tow | 15 24 
Over 28in. ..| 1 lgto2 | %tow |) ly 2th 








In calculating the frictional resistance of U leather 
glands, the dimension h should be employed, this 
representing the length of contact between the 
leather and the ram. The formula for frictional 
resistance is 
R=am7hpu 

For soft leather “ may be taken as 0-07, and 
for hard bark-tanned leather from 0-1 to 0-13. 
With a worn ram or dirty water “ may be as great 
as 0-2, a good average value for good conditions is 
0-1. It will be noted from Table II that the height 
of the U leather does not increase proportionately 
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with the increase in diameter of the ram. This is | 


important. If the dimension h is made too great, 
the leather is frequently found not to make good 
contact with the ram surface. Deep leathers are 
also liable to become wrinkled. From the manu- 
facturing point of view the inside angles of the 
U ring are best made with fillets, but in service a 
sharp angle, as shown in Fig. 4, is best. This 
applies particularly to shallow U leathers of con- 
siderable width. 

Fig. 6 illustrates an internal supporting ring for 
the U leather. It is frequently made of brass and 
should be small enough to slide easily into the 
leather. Grooves should be provided at its lower 
end to facilitate the entrance of pressure water 
inside the leather. 
width are used, as is sometimes necessary in con- 


nection with alterations to plant, it is advantageous | / 
to drill holes through the ring as indicated in Fig. 6. | | 


These internal rings are frequently made of 
rubber and some users prefer this material, In cases 
in which, for economy or other reason, no stuffing 
box is used, and the U ring is merely seated in a 
groove turned in the cylinder wall, as shown in 
Fig. 7, an internal metal ring cannot be used. In 
such cases it is advantageous to fill the inside of the 
U leather with a rubber inlay. For rings which are 
to be inserted in this way a round-headed form is 
desirable. Rings with square upper corners are 
apt to crack when being deformed for insertion. 
An arrangement, which is covered by the German 
patent No. 357,549, Class 58a, Group 8, which is 
illustrated in Fig. 8 and Fig. 9, permits a metallic 
supporting ring to be used without employing a 
stuffing box. The details will be clear from the 
figures. 

The backing-ring for the U leather should be 
formed with rounded edges, otherwise it may cut 
the leather. German patent No. 26,344 covers 
a leather backing-ring as shown in Fig. 10. This 
arrangement has some advantages as compared 
with a metal ring. The U leather cannot be 
damaged and the leather ring acts, to some extent, 
as a soft packing. This must be allowed for when 
calculating the frictional resistance. The clearance 


between the bottom of the U leather and the 
bottom of the stuffing box should not exceed 
s:-in. It has frequently happened that shallow 


U leathers have been displaced by the friction of 
the ram until they took up the position shown in 
Fig. 11, and they were destroyed or their sealing 
effect was lost. To avoid any effect of this kind, 
U leathers are frequently made with legs of unequal 


If U leathers of considerable | 
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leathers may have a height of 1} in. 
Hence 


-1295 
—_ 1-125 0-7 = 0-197 yy in. 
r 32 





| This is indicated in Figs. 12 to 14. 
| V leathers may advantageously be 


used 


An arrangement is shown in Fig. 15. 


Fig. 10. 
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. - Taste II1.—120-deg. V Leathers (Fig. 12). 
length as shown in Fig. 7. 

Leathers of small inside diameter are limited in oe 
height by manufacturing considerations, depending a ny b l h “ of 
on the nature of the material being dealt with. | Leathers. 
Referring to Table II and Fig. 5, the total height 
H can usually be taken at about } d. For in- In In In In 
, . . , Up to 3} in i i to | 1; 3 
stance, a leather for a } in. ram may have a}: jn th 1in . te Lt 4 
height of yin. For higher pressures, where a/| 10,\ in. to 18in to 1 1)3 4 

. . . " 18. in. to 28 in ‘ to 12 24 5 
small overall height is of importance, V leathers | 4) 98 jn 1 rd , 2 6 
(Dachmanschetten) should be employed. These 
leathers are made with angles of 120 deg., 90 deg., » Reet — 
: we on T r — 90-der ; s (Fig. 13). 
and 60 deg. as shown in Figs, 12 to 14. The two Taste I'V.—90-deg ee ee aoe 
latter forms should be provided with a leather 
inlay as shown in Fig. 14. The coefficient of fric-| (diameter > , . — 
tion of these leathers, as of other forms, depends of Ram) Leathers. 
on the quality of the material from which they are 
made, but good average figures are for 120 deg., In In In In 
pw = 0-025, for 90 deg., « = 0-035, and for 60 deg., | Up to 34 in H i to } a 3 
= . ; t.* in. to 10 ir : to i 4 4 
« = 0-045. As leathers of this type are used in| }{° jn. to isin to 1 2 4 
tiers, the dimension A in the formula for frictional | 18,‘; te 28 in i to 1 2} 5 

. Over 28 in l to lj sis 6 

resistance depends on the number of leathers used. 
If, however, for any reason, a large number of 
leathers is used, the value of , tends to decrease. TaBLeE V.—60-deg. V Leathers (Fig. 14). 

The heights A and a should be looked upon as 
the leading dimensions for this type of packing, and re Number 
should be specified, together with the number of of Ram) d . — a 
leathers to be used, leaving it to the manufacturer 
to settle the dimensions of the leathers. The| ; ; , 

. ° . ! nh. I I 
thickness of the leather / stands in simple relation | vp to 34 in 4 | ato : 1 : 
to the dimension A. If the height of a single | 3; in. to 10in . to 1 2 4 

: 104. in. to 18 in yx to l 23) 4 
leather is called A, so that 18° in. to 28 in i “to ® 1 3 5 
Over 28 in l to. 23 4h 6 
- 2 h | 
number of leathers | 
then Dimensions for V leathers are given in Tables | 


; "Na 


« being half the angle of the V leather. 


III, IV, and V, which refer, respectively, to Figs. 


9 


2, 13, and 14, 





Supporting rings for leathers of this class should be 
provided with grooves and ports to allow access of 
the pressure water to the inside of the leathers. | to stand up to water, oil, ammonia, steam, &c. 


noted that a chamfer at the upper end of the ram is 


connected by holes to the upper part of the cylinder. | 
This arrangement relieves some of the pressure on the | joint discussion between the Engineering Section and 
underside of the cover plate, and on the threads of | the E 


| one else out of work. 
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In Table IV, for instance, which gives dimensions | Another type of sealing U ring, known as the 
for 90 deg. leathers, a packing consisting of four|S.E.A. ring, may be mentioned. 


These rings 
jconsist of cotton or asbestos layers cemented 
together by binding materials under high pressure, 
|and afterwards vulcanised. They have the advan- 
|tage of being provided with long tapered sealing 
tongues. The binding material used depends on 
\the service required, and the ring may be made 


|The coefficient of friction is stated to be 0-03, as 


in |only the lower part of the tongue acts as a seal. 
rams which are exposed to pressure at both ends. | All the rings may be cross cut, as at least three 
It will be | rings are used. 


The points must be staggered in 


setting the rings in place. In exceptional cases, 
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for very high pressures and velocities, U rings and 
|V rings of buffalo skin, steel, aluminium or 
other materials are employed. In connection with 
seal'ng rings of leather, rubber or fibre it may 
finally be said that they should be stored in cool 
|dry places. They are best kept in closed canisters 
to protect their edges from damage. 





ENGINEERING WORKS OF PROFIT 
AS A CURE FOR UNEMPLOYMENT.* 


By Prorressor Mires WaLKER, F.R.S. 


| 
I nap hoped that it would be possible to have a 
Zconomic Section of the British Association upon 
| this subject. The whole problem of the relief of 
unemployment is closely connected with the subject 
of economics, and yet, judging from our experience in 
the past, the economists are not able to solve the 
problem alone. They want the assistance of the 
| engineer; for the engineer is essentially the man who 
gets things done as distinguished from the man who 
talks about what it is possible to do. I am sorry that 
it was not possible to arrange a joint discussion, because 
I have been compelled to bring into this paper some 
economic questions, and upon these I should have liked 
to have had the benefit of the expert opinion from 
Section F. 

Many of the proposals made in the past for the cure 
of unemployment entail the expenditure of large sums 
of money on public works, such as road improvements 
and new parks. The first consideration in the minds 
of those who propose these works is the spending of 
money, so that wages may be paid to the many men 
who are to be brought into employment. The second 
consideration is the choice of some work, which, but 
for the present urgency of finding employment, would 
probably come at some future date. It is argued that 
in choosing the work to be done we must not put some- 
This way of looking at matters 
is entirely wrong. The main object in view should be 
to create as much wealth as possible with the least 


| expenditure of money, and instead of employing as 


| the present practice. 


many men as possible on some particular job, one 
should employ as few as possible on that job, there 
being no limit to the number of men who can be 
employed, because there is no limit to the work waiting 
to be done. 

In deciding on the work to be done we should not 
choose work that is not pressing, as is so commonly 
The raising of money by loans 
or taxes to do work that is not pressing has the effect 
of increasing unemployment, because it takes money 
away from people who would otherwise spend it on 


| things they want and puts out of work the people who 


would ordinarily be supplying those things. Instead 





* Paper read before Section G of the British Associa- 
tion at Leicester, on Tuesday, September 12, 1933. 
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of getting real wealth (that is, things that we need), 
we get only prospective wealth which we cannot imme- 
diately use. 

The work to be chosen in order to create real wealth 
can be broadly divided into two classes: (1) The 
manufacturing of machinery and facilities for creating 
the articles that we need, and (2) the manufacture of 
the articles that we need. This paper will deal mainly 
with the first class, although, as I have said elsewhere, 
there is a great deal of work waiting to be done which 
falls under the second class. The people of this 
country lack material comforts—houses, furniture, 
clothing, household utensils, and the tools and 
machinery for manufacturing these and other things 
in immense quantities. They also lack food and many 
of the amenities of life. Provide them with all these 
things, and they can do without money. Money may 
be regarded as a kind of receipt for work done. It 
could be replaced by paper receipts for work done ; 
so that a man who grows a sack of potatoes would be 
able to exchange it for a woollen shirt. 

This leads to a much discussed subject—the effect 
of our monetary policy on unemployment. Some 
people are in favour of inflation and some of deflation. 
In my opinion, sufficient emphasis is not put upon the 
difference between wise and unwise inflation. Where 
a government prints money and pays it out in order to 
carry on a war, or to carry out relief work which does 
not produce real wealth equivalent to the money spent, 
that is unwise inflation. But where a government, in 
order to set going large numbers of unemployed 
inhabitants upon work which creates for them the 
wealth they need, prints promises to pay for work 
done, that is wise inflation. Under good management, 
the promises can be redeemed by giving to the worker 
the things that he needs; and by the use of machinery 
and economical production, it is possible to give to the 
worker a greater return for his labour than can now be 
bought for the money usually paid in wages. It does 
not matter how much paper money of this kind is 
printed and circulated, so long as care is taken to see 
that the amount of permanent wealth created is as 
great or greater than the equivalent of the money 
issued. None of the money need be permanent; it 
can be destroyed as soon as the promise to pay is 
redeemed by the delivery of the goods. It is not my 
intention in this paper to discuss financial details. 
Major C. H. Douglas, and many other writers in this 
country and abroad, have shown how it is possible 
to obtain the funds to carry out useful work without 
bringing down upon us the dreadful fate that falls 
on those who set on foot an unwise inflation. In order 
to succeed, the work to be done should be of such a 
profitable nature that it will more than repay the 
money spent upon it. We must set ourselves to create 
wealth by industry and organisation. The money part 
of the scheme is only a matter of book-keeping, under 
which those who do the work get the reward, not in 
money but in the things they need. 

It has been obvious to all sensible people during the 
last fifteen years that the right cure for unemployment 
was to set the people to make all those things that 
they lack. But the blindness of those who controlled 
the situation has prevented even this most obvious 
solution from being inaugurated. Had the control 
been in the hands of engineers, it is exceedingly prob- 
able that, during the few years following the war, the 
manufacture of all the things wanted by the people 
would have been started in this country and in the 
Colonies on an immense scale. Mass-production 
methods would have been improved to such an extent, 
and overhead charges reduced to such a small fraction 
of the total cost, that we should have been able to sell 
all kinds of machinery and household utensils at low 
prices to the rest of the world. By setting them an 
example, we would have taught them to manufacture 
more of their own wealth, and by whetting their 
appetite, given them the desire and ability to buy 
from us goods that they cannot make themselves. But 
all the wonderful things that might have been started 
fifteen years ago have not been started. We have 
spent 200 millions on public works which have not 
appreciably increased our present wealth, and are 
paying interest on the borrowed money. Distress has 
become so acute that some people think we should be 
justified (if there were no other alternatives) in borrow- 
ing more money and going on with more public works 
of the same kind, if only to fill the mouths of the un- 
employed at the expense of the taxpayer, who would, 
in consequence, employ less labour and spend less 
money on the goods that encumber the shops and ware- 
houses. 

Is there any other alternative ? The best is to carry 
out the obvious plan outlined above. But it may be 
difficult to absorb at once two and a half millions of 
people on activities directly connected with the pro- 
duction of their own immediate wealth. We must take 
a rather longer view so as to comprise in our word 
“wealth” engineering works that prepare for an 
even greater production in the future of the things the 








people need. During the last twenty years many sane 
engineering projects have been brought forward in 
different parts of the country; underground railways 
in large towns; bridges over rivers; extensions of 
electric power generation and transmission ; the change 
from tramways to Diesel-driven omnibuses ; the change 
from steam-driven locomotives on our main-line rail- 
ways to Diesel-electric locomotives, especially of the 
type containing torque-conversion apparatus. Projects 
of these kinds are still before the public. In many cases 
the possibility of a large margin of profit can be shown. 
In many the margin of profit is not sufficiently enticing 
to stir the people to action, but under the right 
methods of finance the work can be usefully carried out. 

Let us consider some of these :—It is generally 
recognised that Lancashire cannot continue to manu- 
facture cotton goods for the greater part of the world. 
If her activities in cotton manufacture must be cur- 
tailed, there are several directions in which Lancashire 
can make use of her natural resources. One of these 
is the manufacture of plant for the carbonisation of 
coal and the hydrogenation of coal products. It is not 
only Great Britain that wants plant of this kind, but 
South Africa, Canada, India and China. Lancashire 
has special facilities for the manufacture of such plant. 
She can begin by making it for the hydrogenation of 
our own coal, thereby effecting a great saving in the 
petrol which we now buy from abroad. Then, as 
experience is gained, she can make plant for the rest 
of the world. It ought to be possible to create a very 
great world demand for Diesel-driven locomotives. 
Even in countries where coal is cheap, the saving of 
the labour of the stoker and other possible savings 
make the Diesel-driven locomotive more economical 
than the steam-driven locomotive and even more 
economical than the electric locomotive for main lines 
when total capital expenditure is taken into account. 
In countries where coal is dear, and where there is no 
available water-power, this type of locomotive has 
many advantages over any other. In supplying these 
locomotives, England has advantages over other 
countries, because it possesses patents for transmission 
gears which very greatly increase the tractive effort 
and general efficiency. 

There is no room in this paper to do more than 
mention the great amount of profitable work that is 
waiting to be done in the construction of underground 
railways in our large cities. Anyone who has lived in 
Manchester knows the dreadful waste of time that 
occurs every day when its inhabitants try to get from 
one part of the town to another. Unless one is lucky 
in catching a tram, or goes to the expense of a taxi, 
one can easily spend an hour in getting between two 
points only three miles apart. Add up all the waste 
of time and loss of temper of all the inhabitants during 
the last ten years, and you have enough cause to build 
an underground railway several times over. Mean- 
while, great steel foundries and iron works have been 
standing idle, and we have been paying, doles to the 
workers for doing nothing. Such is the lack of fore- 
sight of our city rulers! One of the most flagrant 
instances of want of foresight in Manchester was in 
connection with the utilisation of the “ Piccadilly 
Site.” This is a space left vacant 20 years ago, when 
the infirmary was moved from the centre of the town. 
The site is still, for the most part, a smut-bespattered 
“garden,” on the seats of which the unemployed 
stretch themselves and yawn. The Free Library 
wanted the site, but could not have it permanently 
because the Picture Gallery wanted it; and then the 
Parks and other claimants wanted it; now the ’Buses 
have got a part of it. For all these years there has 
been before sensible people a most profitable method 
of utilising the site. It would be possible to erect 
there a building 800 ft. high, which would rival in 
beauty and utility the Woolworth Building in New 
York—the building which has been aptly named the 
“Cathedral of Commerce.” A building of this kind 
would have cost about three million sterling, practically 
the whole of which would have been spent in the 
neighbourhood on steel stanchions, girders, and other 
building materials, so that Manchester by using her 
unemployed and saving the dole, might have said that 
she obtained the building for nothing. The upper 
stories would have housed comfortably about 10,000 
people under the most ideal conditions. The ventilat- 
ing plant would have drawn in the air from a point 
800 ft. above sea level, and supplied all the occupants 
with fog-free air at a suitable temperature all the year 
round. What a relief it would have been to find a 
place in winter, surrounded by Manchester fog, where 
one could breathe freely, and in summer to sit down 
in cool, sweet air. Instead of my having to spend 
two hours every day in going to Buxton to get decent 
air, I could have taken a lift and been in a better and 
cheaper home in five minutes. So enormous would 


have been the cubical capacity of this building, that it 
could easily have housed the Picture Gallery and the 
Free Library, and still left valuable sites for shops all 
The return from rents on 


round on the ground floor. 








the most reasonable basis would have been more than 
£450,000 per annum. Thus Manchester would have 
relieved unemployment, solved the housing problem for 
10,000 people, provided the Free Library and Picture 
Gallery, got their building for practically nothing, and 
secured an income of nearly half-a-million sterling for 
alltime. In addition to this, pictures of the beautiful 
building would have been published all over the world 
and advertised Manchester as a go-ahead town. 

In most of our large towns there are similar engineer- 
ing works of profit waiting to be done. Take the great 
project for straightening the bed of the Thames in 
London put forward by Mr. William Walcot, and 
utilising the present bed in a profitable manner. The 
site values of the present river bed would far more 
than repay the cost of construction and the amenities 
of London would be improved. The facilities for 
shipping and dealing with commerce would be enor- 
mously increased. By utilising the unemployed we 
would get a great part of the improvement for 
nothing. Then there is the project for the utilisation 
of the space over our railways. This is engineering 
work, mainly, as it would call for the manufacture of 
millions of tons of stanchions and girders. It would 
improve London architecturally and provide splendid 
arterial roads. Why cannot we get all these things ? 
Because we are ruled by people who are not eude- 
monistic. That is to say, our rulers have not faith in 
the attaining of a good result by logical procedure to 
that end. 








ECONOMIC CONDITIONS IN 
ROUMANIA. 


Ir would appear from a report* by Mr. R. J. E. 
Humphreys, commercial secretary to H.M. Legation 
at Bucharest, that Roumania is in a better financial 
condition than many of her neighbours farther west, 
and is more stable than might popularly be supposed 
from her geographical position. For some years past, 
including 1932, with which the report deals, she has 
had an active trade balance, and has been able to sell 
more than she bought. There is, however, a reverse 
side to the picture; the State revenues have declined, 
foreign credits have been restricted in spite of the 
maintenance of the gold standard, and the control of 
exchange and the quota system have caused trade to 
diminish. According to Mr. Humphreys, one reason 
for this is the international lack of confidence, while 
others are the indebtedness of the peasants and the 
ineffectiveness of measures to allay the fears of 
creditors. 

The quota system has been in force since October, 
1932, but as Roumania has enjoyed a surplus of exports 
to this country for many years, we have not suffered 
much from this form of restriction. In fact, imports 
from Great Britain have actually increased as a result 
of the depreciation of the pound, and the same is true 
of imports from Roumania to us. Statistics, indeed, 
show that exports from Great Britain to Roumania 
increased from 1,333,342l. in 1931, to 1,757,634. in 
1932, and that the value of the goods passing in the 
opposite direction was 3,412,441]. and 3,464,646/. in 
the two years. The principal imports were textiles, 
followed by range ironware and machinery as a bad 
second and third, while the exports mainly consisted 
of grain, oil, timber and livestock. As regards 
engineering products, agricultural machinery was 
mainly obtained from the United States and Russia, 
and textile machinery from France, Switzerland, 
Czechoslovakia and the United Kingdom. We also 
supplied a small quantity of printing machinery and 
machine tools, and fairly large quantities, though less 
than Germany, of telephone material and cables. 
Electrical equipment came almost exclusively from 
Germany, and the same was true of radio apparatus, 
bicycles and motor cycles, though American motor cars 
and chassis predominated. 

As regards native industry, there was a considerable 
increase in the output of oil from 6,756,054 metric tons, 
in 1931, to 7,336,664 metric tons of the raw product, 
in 1932, though that industry is suffering from the 
effect of low prices. The consumption of natural gas 
from the oil wells also increased from 1,222,717,146 to 
1,800,000,000 cub. m., and this gas is being largely used 
at Ploestr for domestic purposes. It would also pay to 
transmit it to Bucharest. On the other hand, owing 
to the cheapness of oil and timber, the output of coal 
fell from 1,918,000 metric tons in 1931, to 1,651,000 
metric tons in 1932. Various metallurgical enterprises 
and timber-producing concerns have also suffered a 
decreased output. Shipping at the river ports declined 
from 42,708,916 to 24,826,989 Danube register tons, in 
spite of which a good deal of reconstruction work was 
undertaken, especially at Constanza. 





* Financial and Economic Conditions in Roumania in 
1932. Report by R. J. E. Humphreys, Commercial 
Secretary to H.M. Legation at Bucharest. London: 
H.M. Stationery Office. Price 2s. 6d. net. 
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THE SHIPPING, ENGINEERING AND 
MACHINERY EXHIBITION AT 
OLYMPIA.— III. 


THe account of the Shipping, Engineering and 
Machinery Exhibition, begun in the two special 
supplements already issued, is here continued by a 
description of some of the other exhibits which 
present novel features. One of these is of special 
interest as demonstrating the application of what 
we believe to be an hitherto unknown physical 
This exhibit is the Stone-Empson oil- 


principle 
Stone and 


purification plant, shown by Messrs. J. 
Company, Limited, Deptford, London, 8.E.14. 
Whilst the operation of mechanically removing 
solids from liquids by means of the centrifuge is 
effective, as long as these are of measurable mass, 
separation is not possible by such means, or by 
gravity settlement, when the solids are in such a 
finely-divided state as to approach a colloidal 
dimension. Such a condition obtains in the used 
lubricating oils of compression-ignition and other 
forms of internal-combustion engine, finely-divided 
carbon held in suspension accumulating in it, 
though large particles are abstracted by the ordinary 
methods of periodic cleaning. The Stone-Empson 
process is based upon the recently-discovered fact 
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that water, when properly atomised in an oil- 
containing colloidal carbon, acts as an effective 
coagulant. The action is electro-physical, the 


aton.ised water neutralising the electrical charge 
carried by the carbon particles, thus arresting the 
resultant Brownian movement, which interferes 
with precipitation. Water added to the dirty oil 
is atomised in a part of the plant known as the 
colloid coagulator, and the neutralised carbon 
particles rapidly coagulate into comparatively 
large clots, which are then separated out by centri- 
fugal action, though they could be removed by 
gravity settlement if preferred. 

The plant is shown, as exhibited, in Fig. 92, 
and is illustrated diagrammatically in Fig. 93. 
The colloid coagulator consists of a small disc-like 
rotor provided with a number of vortex passages 
and revolving at a speed of 10,000 r.p.m., the 
resultant enormous turbulence created between 
the liquids ensuring the necessary degree of atomisa- 
tion. The rotor is surrounded by a detachable 
casing in which the liquid is collected and discharged 
into a time-lag tank, and is driven, through 
single-reduction worm gearing, by a flange-mounted 
electric motor of 1 brake horse-power running at 
2,800 r.p.m. The coagulator and drive is mounted 
on the top of a steel frame containing the time-lag 
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125. 


instrument and 


panel 
This unit is seen at the right hand of 
Fig. 92, but for the operation and remaining con- 
struction of the plant, Fig. 93 should be referred to. 
The part A is a tubular heater, B is the colloid 


tank, and the 


controls. 


carrying 


coagulator, and C the time-lag tank. The part D 
is a separator known as the “ Ultra” centrifuge, 
whilst E is a tank for the clean oil. The dirty oil 
enters the system where shown, through a strainer 1, 
and is delivered by the pump 2 to the bottom of 
the heater. It leaves the heater at the top and 
enters a header 3, which is provided with valves 
4 and 5 on the pipes to the colloid coagulator 
and the Ultra centrifuge, respectively. An auto- 
matic relief valve 6 on a pipe from the header to 
the intake side of the strainer enables the flow to 
either machine to be regulated on the pressure side 
by the valves 4 and 5. The dial shown above 
the header is that of a thermometer. 

A second header 7 has a top connection with 
any convenient hot-water supply. A pipe from 
the bottom of the header leads to the colloid 
regulator, and one from the left-hand side to the 
Ultra-centrifuge. The’ pipe on the right allows hot 
water to be led into the time-lag tank to float off the 
remaining oil into the Ultra-centrifuge when stopping 
the plant. All three pipes are provided with control 
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valves, as shown. The mixture of dirty oil and 
atomised water is discharged from the colloid 
coagulator, by the funnel to the right of it, to the 
time-lag tank, which is fitted with baffles to effect 
a few minutes’ delay in the passage of the mixture, 
to permit the agglomeration of the neutralised 
carbon particles. The amount of water used in the 
colloid coagulator is very small in proportion to 
the oil being treated, and is rarely above 1 per cent., 
even for badly-contaminated oils. It is quite 
harmless, and is completely removed by the Ultra- 
centrifuge. The mixture leaves the time-lag tank 
by the pipe on the left, which is provided with a 
valve 8 on the pipe to the Ultra-centrifuge. This 
valve is open when the plant is running with the 
colloid coagulator in operation, which it is whenever 
the oil shows signs of blackening, and valve 5 is 
closed. When, however, the condition of the dirty 
oil indicates that coagulation is not necessary, 
valves 4 and 8 are closed, and valve 5 is opened, 
thus passing the oil direct from the heater to the 
Ultra-centrifuge. 

The Ultra-centrifuge has been given this name 
on account of the number of new features it possesses 
over the ordinary centrifuge. Whilst it will perform 
all the duties which a centrifuge of the ordinary 
type is required to do, and, it is claimed, will 
perform them more efficiently, the Ultra-centrifuge 
has been designed to deal effectively with the 
mixture of oil and atomised water passed into it 
when the colloid coagulator is working. The 
special features referred to include a preliminary 
separating space inside the revolving drum, which 
enables the more readily separable particles of water 
and clots of carbon to be discharged direct to the 
walls of the drum without being re-mixed with the 
oil. The oil passes over the inner edge of a horizontal 
baffle, which is immersed at its outer periphery in 
the water seal, and separate channels are provided 
in this disc to enable the oil to pass through to the 
upper disc, and so into the space between the outer 
edges of the cones and the inner side of the water 
seal. From this space it passes inwards between 
the cones, and thence to the annular outlet at the 
top of the revolving drum. An absolutely even 
distribution between the whole of the cones is 
ensured. The cones are not perforated, as is a 
common practice, but the oil enters from the outer 
edges, and the whole area is used for separation, 
which is therefore effected principally in the zone 
of the highest centrifugal force. This construction 
of the drum enables it to discharge the separated 
carbon continuously with the assistance of a very 
small percentage of hot water admitted with the 
incoming dirty oil, and the machine can thus be 
run for very long periods without the necessity for 
frequent stops for cleaning purposes. Special 
attention has been given to accessibility and ease 
in handling the parts, as, apart from cleaning, it 
may be desired to change over from one type of oil 
to another. The drum can be handled, by the 
means provided, when it is too hot to touch, so that 
a saving of time results. The oil casings surrounding 
the drum, which are of Stone’s “‘ AQ” aluminium- 
silicon alloy, are also easily handled, the joints, as 
well as those of the oil and water connections, being 
automatically broken and re-made when lifting and 
replacing the parts. 

It will be seen from the figures that the outline 
of the Ultra-centrifuge is particularly neat. This 
is due to the fact that the driving motor is integral 
with the frame. The drum speed is 7,000 r.p.m. 
The motor shaft is hollow and the high-speed drum 
spindle passes through it, and is driven by a special 
train of gearing provided with an automatic clutch 
which relieves the motor at starting. This train 
of gearing is also arranged to drive one or two 
oil pumps, as may be required, which are com- 
pactly fitted on the gear-box and are easily detach- 
able for purposes of inspection. Automatic forced 
lubrication is employed throughout the machine. 
The oil, from which the carbon, water and other 
foreign matters have been removed, is discharged 
from the Ultra-centrifuge by the pipe seen at the 
left hand of it in Fig. 93, to the tank E. This tank 
contains a float-operated valve on the suction pipe 
of the pump 9, which delivers the clean oil either 
back to the engines or to storage tanks. The valve 
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so that entrained air can escape in the tank and is 
not drawn in to cause frothing in the discharge 
pipe. The separated water and dirt are discharged 
by the waste outlet pipe at the right of the Ultra- 
centrifuge. The oil heater is steam heated. If a 
supply of steam is not available, as, for example, 
in electrical substations, the necessary steam is 
supplied by a small electrically-heated generator 
arranged for automatic temperature control, this 
auxiliary unit not involving any increase in the 
overall dimensions of the set. The heater is fitted 
with vertical tubes having removable retarders, 
and, as internal-combustion engine oils frequently 
contain lighter volatile constituents which it is 
desirable to remove, it is provided with an auto- 
matic relief valve which discharges any accumula- 
tion of gases. In cases where this discharge is 
appreciable, a condenser may be fitted to recover 
the volatile fraction. 

The control of the plant, as will be evident from 
Fig. 92, is very conveniently centralised, all the 
valve handwheels and instruments being grouped 
on one panel. Both the centrifugal machines are 
provided with electrical tachometers, and the 
amount of oil, in gallons per hour, passed through 
the colloid coagulator is indicated. With regard to 
performance, when the plant is used with the 
colloid coagulator in the circuit, dirty oil can be 
dealt with at the rate of approximately 100 gallons 
per hour. When, however, the coagulator is 
by-passed, an output of from 250 gallons to 300 
gallons per hour may be obtained. The process has 
dealt with oil which had been in service for so long 
that it had been condemned, and has restored it to 
a brilliant condition and fit for further service. The 
series of microphotographs, on the opposite page, 
show actual results in cleaning dirty lubricating oil 
from compression-ignition engines. The oil, as re- 
ceived at the set, is shown in Fig. 94, the impurities 
being uniformly distributed in it. In Fig. 95, the oil 
has passed through the coagulator and extensive 
segregation is visible. This effect is still more 
marked in Fig. 96, which shows the discharge from 
the waste spout of the centrifuge, whilst the clear 
disc of Fig. 97 is from the clean-oil discharge. 

Messrs. Stone’s other exhibits may be roughly 
classified as ships’ fittings, using the term to cover 
such things as propellers, bulkhead doors, head 
and rudder indicators, &c., castings, die-castings, 
forgings and stampings in all non-ferrous metals ; 
variable speed and reduction gears; and turbo- 
generators for trawler lighting. 

Messrs. Auto-Klean Strainers, Limited, 40, 
Trinity-square, London, E.C.3, show forms of their 
strainers specially designed for marine purposes. 
The principle of the Auto-Klean oil strainer is well 
known, and the apparatus has previously been 
described and illustrated in these columns. The 
straining medium consists of a number of closely- 
spaced flat rings, threaded together so as to form 
a cylinder, through the walls of which the oil is 
forced, the impurities being unable to pass through 
the narrow passages. The passages are cleaned by 
the insertion of thin blades in them, the cylinder 
being rotated so that the whole periphery is cleaned. 
An interesting example of this type of strainer is 
one for dealing with lubricating oil on a cruiser 
for the Dutch navy. It is designed for the straining 
of 10,000 gallons of lubricating oil per hour, and is 
exhibited with the cartridge removed from the body. 
There are 407 rings, separated by washers 0-008 in. 
in thickness, and 408 cleaning blades. Examples of 
the “ Lolos” self-cleaning strainer are also shown. 
This type is not so well known, as it has been taken 
up only comparatively recently by the firm who 
purchased the manufacturing rights from Messrs. 
Vickers-Armstrong Limited. The cartridge in this 
case is not built up, but consists of a thick steel 
tube slotted externally in a longitudinal direction, 
so that it somewhat resembles a spur pinion. The 
tube wall is perforated at the bottom of the slots 
to permit the oil to pass, but the actual straining 
takes place between the coils of closely-pitched wire 
which is wound round the cartridge. The tops of 
the ridges on the cartridge are formed with grooves 
making a helix for the full length, i.e., the grooved 
surface is virtually a screw thread with a pitch of 
44 threads per inch. The wire is of non-corrodible 





maintains a definite head of oil on the suction pipe, ! 





steel, 0-20 in. in diameter, which leaves a space of 
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0-003 in. between the coils. The normal flow of the 
oil is from the outside of the cartridge to the inside, 
and thence out through a port in the bottom of the 


cartridge. To clean the coiled wire, the flow is 
reversed, an operation effected as follows :—Inside 
the cartridge is a fixed longitudinal vane and a mov- 
able one, the latter being given an oscillating move- 
ment by means of an external handle. The action 
set up is similar to that of a semi-rotary pump, 
a supply of cleaned oil being forced outwards 
through the coils. The dirt is thus loosened and, 
to engure its positive removal, a rachet arrangement 
on the spindle rotates the cartridge during the 
pumping stroke, when the outer surface is passed 
under a fixed scraper and the dirt detached by it 
falls into a sump. A neat form of Lolos strainer 
for insertion in oil-fuel pipe lines just before the 
atomiser is also shown. 

The exhibit of Messrs. Edward Bennis and Com- 
pany, Limited, Little Hulton, Bolton, largely centres 
round two recent developments made by the firm in 
the application of their popular and well-known 
mechanical stokers. These modifications concern, 
firstly, the method of supplying air for combustion 
to the furnaces of a boiler, which method is applicable 
for use with preheated air as well as with air at 
a normal temperature ; and secondly, the intro- 
duction of cold air internally through the grate bars 
in order to prevent overheating of the metal when 
using preheated air for’ combustion. The main 
exhibit is the front portion of a three-flued Scotch 
marine boiler fitted with a set of Bennis patent 
air-draught stokers. A boiler of this size would 
have a normal duty of 20,000 Ib. of steam per hour 
and an overload capacity of 25,000 Ib., and, in 
view of the successful application of this type of 
stoker to the Lancashire boiler, in which thermal 
efficiency figures above 80 per cent. have been 
reached, the illustration of the way in which it 
may be employed in a ship’s stokehold is of distinct 
interest. The self-cleaning action of the older type 
of furnace has been retained, but the troughs of the 
air-draught stokers are modified so that the com- 
bustion air is supplied at a lower pressure and 
velocity than in the case of a furnace provided with 
steam-jet air induction. A cold air current under 
pressure is passed through the individual] bars from 
the front of the grate to the rear, and, by keeping 
them at a comparatively low temperature, prolongs 
their life, whilst overcoming the tendency of the 
bars to swell under the high-temperature conditions 
resulting from fuel combustion with preheated 
air. 

The heated combustion air is introduced under 
pressure into the front end of each furnace trough, 
the separate nozzles being supplied from common 
air ducts. The air is delivered by a fan, a separate 
duct being provided for each furnace so that the 
volume of air necessary for that particular furnace 
can be controlled. The cold air supply is obtained 
from the fan delivery at a point before the air heater 
by a separate duct. It is distributed to the several 
firebars, which are hollow, and, after traversing 
them and becoming heated by its cooling action on 
the bars, is delivered to the fuel bed at the rear 
end of the furnace. The stoker incorporates the 
new Bennis patent throwing boxes and controllable 
secondary air system, and is self-contained, with 
independent variable-speed drives for the fuel dis- 
tribution and for the furnace-bar motion. The 
furnaces are fitted with the new streamlined grates, 
the clinker and ash being gradually moved to the 
rear of the grate and into the ash chamber, whence 
they can be removed without interfering with the 
working of the stoker or reducing the steam output. 
The stoker is driven by means of totally-enclosed 
variable-speed motors with forced-lubricated, en- 
closed gear-boxes. There is one motor unit for 
the stoker mechanism and one for the furnace 
mechanism. It is claimed that this type of stoker 
will increase the steaming capacity of a boiler by 
not less than 20 per cent. and will increase the 
thermal efficiency by approximately 10 per cent. 
over ordinary hand-firing with the same fuel. 

The allegation that his methods are inelastic, so 
often mistakenly levelled against the British 
manufacturer, is certainly rebutted by the display 
of Messrs. Reavell and Company, Limited, Ranelagh 
Works, Ipswich, for the range of air-compressing 
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and exhausting plant shown in it meets, it would | 
seem, every possible requirement. Much of the| 
plant shown has, however, already been described | 
in these columns, but two examples of the firm’s | 
products not hitherto dealt with are here com- | 
mented upon. The portable compressor set, shown 
in Fig. 98, above, is an excellent illustration of | 
the growing popularity of the compression-ignition 
engine for small powers, and of a compressor of a 
design suited for the conditions under which portable 
sets are usually called upon to work. The com- 
pressor is of Messrs. Reavell’s vertical single-acting, 
single-stage, two-cylinder type, with a piston dis- 
placement of 118 cub. ft. per minute when running 
at 800 r.p.m. The working pressure is 100 lb. per | 
square inch, and the set is suitable for operating | 
two “ B.A.L.”’-type “ John Bull ” concrete breakers ; | 
or three “ Eloy” picks, spades, or diggers; or 
three backfill rammers ; or five chippers or caulkers, 
or three riveters; or one large or two small rock | 
drills. The engine is of the three-cylinder four- 
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| valve is open by a prolongation on its lower side 
|making contact with a seat formed on the spring | 


SmMaLL Low-PressureE Rorary Compressor; Messrs. R&EAVELL 
AND ComMPaNy, LIMITED. 
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vacuum of 20 in. of mercury can be produced. 
The compressor is well suited for direct drive, and 
can be readily attached to a motor by the method 
shown in the figure. At the same time, it is provided 
with a bottom bracket, so that it can be mounted on 
a bedplate with the motor, should this arrangement 
be preferred. The equipment includes a pressure 
gauge, relief valve, and wick lubricator. 

The direct-reversing engine illustrated in Figs. 107 
and 108, page 336, is one of a new design by Messrs. 
Davey, Paxman and Company (Colchester), Limited, 
Standard Ironworks, Colchester. It is a four- 
cylinder compression-ignition engine with cylinders 

| 6} in. in diameter by 10-in. stroke, and develops 
| 100 h.p. when running at 750 r.p.m., and, as will be 
|gathered from Fig. 107, is controlled by a single 
|hand wheel both as regards starting and stopping 
and speed regulation. This is a distinct advantage 
for marine work, especially as the control can be 





casing. The pressure at which the device unloads arranged for operating from the deck if required. 
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the compressor may be adjusted by a screw regulating | Characteristic external features of the engine, which 


stroke type, developing 21 brake horse- power at/the compression of the spring, and the pressure | are a consequence of its direct-reversing property, 
SU F.p.m. It is made by Messrs. The National | difference between the unloading and loading | are the duplex 24-volt starting-up motors and the 
Gas Engine Company, Limited, Ashton-under-Lyne, | pressures may be adjusted by the removal or| double line of pipes to the exhaust manifold. The 


and is capable of being run up to 1,000 r.p.m., at 
which speed it develops 27 brake horse-power, and | 
has a consumption of 0-46 Ib. per brake horse- | 
power-hour of the lighter grades of Diesel and gas 
oils, Solar distillates, &c. 

The compressor is coupled to the engine by a 
centrifugal clutch which does not come into opera- | 
tion until the engine is running at its working speed 
of 800 r.p.m., at which point the compressor load 
is picked up smoothly. This gives one of the 
characteristic features of the set, viz., the ease with 
which it may be started from cold, the rotation 
of a starting handle of the normal motor-car type 
being all that is necessary. The compressor is 
fitted with an automatic unloading device which 
permits the set to run light when air is not being 
taken, and reloads the compressor when the pressure 
in the receiver falls. This feature results in a 
considerable saving in fuel, and materially lengthens 
the life of the plant. It is shown in detail in 
Fig. 99, above. The spring-loaded valve A is 
connected to the receiver on its inlet side, and 
on its outlet side to a device for opening the suction 
valve of the compressor. This device consists of a 
finger arrangement, B, normally kept from contact 
with the valve by a spring, and attached to a piston 
C. When the pressure in the receiver rises above 
the normal, owing to a reduced demand for air, the 
increased pressure opens the valve A and presses the 
piston C down, thus holding the suction valve off its 
seat and preventing compression. On a fall of pres- 
sure to normal in the receiver, the valve A reseats 
itself, and the pressure in the connecting pipe to the 
piston is relieved by the opening of a passage to 
the atmosphere. This passage is by way of the 


guide spindle of the valve, and is closed when the 





the 


addition of washers placed between 
casing and the valve casing. 


wheels of large diameter. 


from the vehicle towing the set. The 
dimensions of the set are 10 ft. in length, by 4 ft. 3 in. 
in width, and 6 ft. in height. 

The compressor shown in Fig. 100, on this page, 
isan example of a rotary machine designed to meet 


the demand for light, compact units of comparatively 


small output and low pressures, such as are employed 
for supplying air to oi! burners in galley ovens, 
hospital work, purification of swimming bath water, 
&c. 
centrifugal pumps, on bottle-filling plant, &c. The 
design is simpler than the Reavell rolling-drum 
machines, but is well suited for the duties required. 
The machine is made in seven sizes, all of which 
will work efficiently through a wide range of speed. 
As a compressor, pressures up to 15 Ib. per square 
inch can be obtained. To give some idea of the 
range of output, the extreme limits of the output 
may be quoted. With the smallest machine working 
at its lowest speed and lowest pressure, i.e., 5 Ib. 
per square inch, the delivery is about 1-4 cub. ft. 


of free air per minute, 0-07 brake horse-power being | 


required. The largest machine, working at 
highest speed and highest pressure, i.e., 15 lb. per 
square inch, the delivery is 22-7 cub. ft. of air per 
minute with a power consumption of 1-86 brake 
horse-power. When worked an exhauster, a 


as 





screw 
The frame of the 
compressor set is constructed of mild-steel channels. 
It is mounted on four wide-tread rubber-tyred 
The front pair of wheels 
is on a swivelling axle, to which the drawbar is 
attached, and the back pair is fitted with cable- 
operated internal-expanding drum-type brakes, so 
arranged that braking may be effected, if desired, 
extreme 


It is also used as an exhauster, e.g., for priming 


its | 


|reason for the first is clear, and the arrangement of 
the motors is neat and convenient. The starting 
| batteries are stowed in any suitable position and are 
| charged from the small dynamo seen to the right of 
Fig. 107 above the pumps. This is chain-driven 
from one of the camshafts. The double line of 
exhaust pipes is necessary because, when the engine 
is reversed, what was the exhaust valve becomes the 
air-inlet valve, and vice versa. Duplex exhaust 
pipes are, therefore, required. The control wheel 
is provided with a central locking wheel and, in 
addition, has an automatic lock which ensures 
| that the control wheel is not in, say, the astern 
| position when the ahead starting-up motor is 
lengaged. This lock is operated by the lubricating- 
oil pressure. 

The valves are of the horizontal opposed type, 
as will be seen in Fig. 108, in which the pro- 
tective cover and crank covers are shown re- 
moved. The valves are carried in separate de- 
tachable cages and are operated by plain rockers. 
The camshafts, cams, rocker gear, &c., are not 
| moved longitudinally to effect reversal, the revers- 
ing mechanism being, thus, very simple. There 
are two camshafts, i.e., one on each side of 
the engine, one of which carries the governor and 
the other operates the fuel pump. These shafts are 
driven by spur-gearing from a lay-shaft itself 
driven by a Renold chain from the crankshaft. In 
order to give the correct timing to the fuel pumps 
for ahead and astern motion, a dog clutch, with 
The water- 
| circulating and bilge pumps are of the double-acting 
plunger type, and two lubricating pumps are 
provided, one giving a high-pressure supply to the 
main bearings, big-end bearings, small-end bearings 


| provision for lost motion, is employed. 
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and pistons, and the other supplying oil at a low 
pressure to the camshaft and valve gear from the 
camshaft troughs. Messrs. Davey, Paxman are 
also showing one of their latest six-cylinder, heavy- 
duty, oil engines developing 300 brake horse-power 
at 600 r.p.m. It is direct-coupled to a 200-kW 
direct-current generator. This engine is, in the 
main, similar to one described and illustrated in 
ENGINEERING, vol. cxxxii, page 369 (1931), and 
both it and the four-cylinder engine are shown 
running. The ease of operation by the single hand- 
wheel on the four-cylinder engine is very marked. 
Both engines are generally similar in construction, 
being of the monobloc type with through bolts from 
the bedplate to the cylinder block, thus relieving 
the main framing of any tension and enabling very 
large openings (see Fig. 108) to be provided for 
access to the working parts and crankshaft. The 
piston and connecting rod can be lowered into the 
crank bed and drawn out through these openings 
without removing the crankshaft or cylinder head 
or disturbing any piping or valve gear. In other 
respects, both the engines are well designed as 
regards accessibility. 

A number of the engines on the various stands 
are intended for propelling purposes and are there- 
fore either direct reversing or provided with separate 
reverse gear. Some of them, however, are designed 
for use as ship’s auxiliaries and run in one direction 
only. A good example of this latter class is the engine 
illustrated in Fig. 109, page 336, and is exhibited 
by Messrs. Ruston and Hornsby, Limited, Sheaf 
Ironworks, Lincoln. As will be seen from the 
figure, the engine is direct-coupled to a generator, 
the two units being mounted on a common bedplate. 
The set is of 100 kW capacity, and the engine is of 
the five-cylinder compression-ignition type develop- 
ing 150 brake horse-power at 600 r.p.m. The engine 
is started from cold by compressed air admitted 
to all the cylinders through valves which close 
automatically when it fires on oil. The fuel is 
injected by a positively driven pump of the spill 
valve pattern. An illustrated description of a six- 
cylinder engine of this type was given in ENGINEER- 
ING, vol. cxxxiii, page 197 (1932), to which reference 
can be made for the details of the interesting fuel- 
pump gear. The massive appearance of the engine 
as shown in the figure indicates a leading feature of 
the design, i.e., its capacity for working for long 
periods under heavy continuous load. On certain 


motor vessels these engines are required to run non- 
stop for periods of 35 days, and records show that 
the total cost of replacements for eight sets over a 
period of four years only amounted to 55l. to cover 
The 


the cost of piston rings and some small parts. 
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engine exhibited is of the same class, though it em- 
bodies some improvements in minor directions. 
Ready overhaul is possible, the crankcase openings 
being sufficiently large to permit the withdrawal of 
the pistons, when these are of the split type, through 
them. Particular attention has been given to the 
lubricating system, an Auto-Klean strainer now 
being fitted, together with a hand pump for flooding 
all the bearings before starting. 

Messrs. Ruston Lister Marine Company, Limited, 
15-19, Kingsway, W.C.2, are showing a range of 
marine compression-ignition engines. Most of these 
have been dealt with from time to time in these 
columns and therefore call for no further comment, 
but an interesting auxiliary set may be mentioned. 
This consists of a 7 brake horse-power oil engine 
arranged on a built-up channel steel bedplate, 
together with a 14 kW generator, an air compressor 
and a general service pump, all being direct-driven. 
The air compressor and pump are, however, pro- 
vided with clutches so that they can be coupled up 
as and when required. 

The interesting engine shown in Figs. 110 and 111, 
page 336, is one of a new series of high-speed com- 
pression-ignition engines introduced by Messrs. 
Gleniffer Engines, Limited, Anniesland, Glasgow, 
W.3, with the object of providing a range of power 
in smaller units than the original design provides. 
An example of this latter engine was described and 
illustrated in ENGINEERING, vol. cxxviii, page 449 
(1929), but although the new engine embodies 
several of its characteristic features, such as air-motor 
starting, it is by no means a reduced copy. Indeed, 
advantage has been taken of the experience gained 
with the larger engine to make a number of improve- 
ments in detail. The new series comprises 2, 3, 
4, 6 and 8 cylinder engines, all developing 12 brake 
horse-power per cylinder at 1,000 r.p.m. The 
particular engine shown in the figures has three 
cylinders and therefore develops 36 brake horse- 
power. It is of the constant-direction type with a 
reversing and reducing gear box outside the crank- 
case. Although the engine body would appear, 
on a casual inspection, to be in a single piece this 
is really not so. The bottom half of the crankcase, 
which acts as a bedplate, carries the main bearings 
and the top half is bolted to it with the nuts inside, 
though they are readily accessible through the large 
inspection doors. This arrangement, in addition to 
giving the engine a neat appearance externally, has 
enabled a particularly roomy and rigid top half to be 
provided. 

The compressed-air starting motor is well seen 
in Fig. 111. The larger engine previously described 
was fitted with a radial-type motor forward of the 
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crankcase, but the new arrangement is a neat little 
V-engine carried at the side on a bracket of the 
bedplate. This type of air motor has the advantage 
of being easily overhauled. Two air bottles are 
provided, one of which is so small that it can be 
pumped up by hand by one man, to a pressure 
sufficient to effect cold starting, in from 6 minutes 
to 12 minutes. This is for emergency use only, the 
larger bottle being normally used and being charged 
from the engine itself, an operation effected as 
follows :—It will be noticed that each of the fuel- 
injection pumps, seen immediately above the 
starting motor, has a socketed lever below it. This 
is intended for hand operation for priming or 
cutting out. Air-charging valves connected to the 
bottle are fitted to the engine cylinders, and, 
when the pressure in the bottle requires increasing, 
the fuel pump of one cylinder is put out of action 
by the hand lever. This cylinder then functions 
as an air compressor, the other two cylinders, of 
course, working normally and the pressure is 
rapidly restored. The air supplied to the bottle 
is pure as it has been drawn into the cylinder 
through the filter on the combustion airintake. The 
fuel pumps are operated by a camshaft on the end 
of which a totally-enclosed centrifugal-type governor 
is mounted. The lever seen above the governor 
regulates both the governing speed and the timing 
of the fuel injection. The starting gear handwheel 
is seen above the fuel pumps. It has a cycle of two 
revolutions during which it lifts the valves, sets the 
air motor into motion, drops the valves and shuts 
off the air motor. The gear can be arranged to be 
operated from the deck if required. 

The circulating-water pump, which is of the double- 
acting plunger type, is driven from an eccentric on 
the end of the camshaft actuating the valves. The 
two camshafts are in line, as will be clear from 
Fig. 111, and are driven from the crankshaft by a 
duplex roller chain with an automatic tensioning 
device. The valves are arranged in the same 
manner as in the larger engine, i.e., horizontally 
opposed in the head with the inlet valve carried in 
a cage. The circulating water is thermostatically 
controlled so that a constant cooling temperature is 
obtained under all working conditions. The cooling 
water ultimately passes through the casing of the 
exhaust manifold and thence into the water-injec- 
tion silencer where it mixes with the exhaust gases 
before passing overboard. The forced lubricating 
arrangements differ from those of the larger engine. 
The pump gear is shown in Fig. 110, page 336. The 
drive is taken from the end of the valve camshaft 
the motion being transmitted by helical gear to 
the submerged pump seen at the bottom of the 
figure. The oil is delivered up the inside of 
the tubular driving shaft to the valve casing 
and thence, by way of a copper pipe, to the main 
and big-end bearings and the gudgeon pins. The 
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the latter enabling oil to be fed to the camboxes 
and through the hollow camshaft on to the timing 
chain, overflows to the crankcase being provided 
for these. The employment of hollow shafts greatly 
reduces the external pipe work. The design of the 
camboxes differs from that of the larger engine, the 
levers in their pivoting position now operating wholly 
in an oil bath with the camshaft itself at the lowest 
position, and the levers pivoted higher up. A 
characteristic feature of this engine the high 
degree of accessibility of the working parts and 
anxiliaries. A six-cylinder engine of the larger 
series, viz., one developing 120 h.p., is also shown, 
as well as a four-cylinder engine, details of reversing 
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gear, X&c. 

The centre of the stand of Messrs. J. and E. Hall, 
Limited, Dartford, is occupied by the large marine 
type horizontal twin enclosed CO, refrigerating 
compressor of a new design. The machine, which 
is shown in Fig. 101, page 331, is one of several 
now being constructed for cargo motor vessels. As 
will be evident, solid steel forgings machined to 
shape are largely made of, the principal 
parts thus constructed being the compressors them- 









































use 


selves, which are of the single-acting type, the gas 
headers and stop-valve boxes. The main frame is 
provided with a facing, not seen in the figure, to 
which the driving unit is bolted, so that the whole 
set is rigidly connected. <A coupling, of the flexible- 
pin type, is fitted on the flywheel, which is pro- 
vided with barring gear and bolted to the 
crankshaft. The latter is provided with cast-iron 
balance weights, and runs in three main bearings 
with heavy cast-iron caps and white metal liners. 
The connecting rods are of the marine type, forked 
at the crosshead end and have split adjustable 
brasses at both ends, those for the crankpin being 
lined with white metal, and those for the crosshead 
with phosphor bronze. Metallic packing is fitted to 
the glands and pistons of the compressors, and a 
hand pump is provided for supplying oil under 
pressure to the glands. Forced lubrication is em- 
ployed throughout. A connection led to each 
main bearing and thence, by drilled holes in the 
crankshaft and connecting rods, to the crankpin 
and crosshead bearings. An Auto-Klean strainer is 
employed in the oil suction pipe, and the discharge 
pipe has a relief valve and pressure gauge. A new 
design of small vertical twin single-acting enclosed 
CO, machine, arranged for working with inter- 
mediate liquid cooling and suitable for running at 
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forgings. 

A third new machine exhibited is that shown in 
Fig. 102, page 331. This is a medium speed vertical 
twin-cylinder single-acting ammonia machine, ar- 
ranged for a vee-belt drive. The crankcase and 
outer bearing are in one casting, the bearings being 
formed of removable die-cast white metal. The 
connecting rod is a steel stamping with similar big- 
end bearings. The gudgeon-pin bushes are of special 
metal and removable. The cylinders are in one 
casting and are water-jacketed. The pistons are of 
the double-trunk type, with a poppet suction valve in 
the top. The discharge valves are of the poppet type, 
housed in a safety head at the top of each cylinder. 
A single casting contains the suction and discharge 
stop valves, and the by-pass and pump-out valves. 
A readily-removable strainer or scale trap, is em- 
bodied in the suction side of this manifold with an 
excess pressure safety disc on the high-pressure side, 
which, when burst, relieves back pressure to the 
suction side. Splash lubrication is adopted, in the 
smaller machines of this type, for the main, crankpin 
and gudgeon bearings, but the larger ones have 
forced lubrication to these parts. The remainder of 
Messrs. Hall’s display consists of various examples 
of the firm’s ‘* Hallmark ’’ methy!-chloride refrigerat- 
ing machines. 

Messrs. The Liverpool Refrigeration Company, 
Limited, Colonial House, Water-street, Liverpool, 
also have a good display of marine and other refrige- 
rating machinery of both the CO, and ammonia 
types. One interesting example of a compact set 
is a horizontal ammonia compressor driven by a 
Tangye compression-ignition engine, the two units 
being mounted on a common bedplate. The engine 
develops 39 brake horse-power at 270 r.p.m., and the 
capacity of the machine is 20 tons refrigeration on 


a gas cycle of 5 deg. F. and 86 deg. F., i.e., equal to | 


240,000 B.Th.U. per hour. It is stated that such 
a set can be operated more economically and is 
cheaper to install than a motor-driven set. 


In the section of the Exhibition occupied by the 
firms importing machine tools there is much of 
interest. The stand of Messrs. Dowding and Doll, 
Limited, Greycoat-street, London, 8.W.1, is notable 
for a number of machines which have not hitherto 
been exhibited in Great Britain. One of these, a 
vertical milling and die-sinking machine made by 
Messrs. Miiller and Montag, Leipzig, is shown in 


high speeds for direct coupling to electric motors, &c., | Figs. 103 and 104, above. The rapid extension of |The cranks are turned simultaneously by worm 


A} 
(descript ion and illustration of a very similar set is 
given in ENGINEERING, vol. cxxxii, page 404 (1931). | 
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! { 
casing at the upper part of the figure contains the | is also shown. In this machine also all parts subject | press work in the production of all kinds of articles, 
gear drive, an Auto-Klean strainer and a relief valve, | to CO, pressure are constructed from mild-steel| both in metal and in plastic materials, calls for 


|moulds and dies which are expensive to make 
with the somewhat inflexible tools usually found 
in a machine shop. The vertical machine shown 
in the figures should, as it has a swinging head, 
be of considerable utility for the class of work 
referred to, particularly when a swinging table 
is employed in conjunction with it, this table 
enabling both convex and concave surfaces to be 
shaped. The column formed with a vertical 
slide on the front carrying the knee and table, and 
with a horizontal slide on the top for the saddle 
carrying the swivelling head. The construction 
of the saddle will be clear from the figures. It has 
a traverse of 34 in., i.¢e., the distance from the 
centre of the spindle to the face of the column can 
be varied from 13% in. to 16$ in. The spindle 
head has a cylindrical part passing through the 
saddle, attached to which part is a bridge piece 
|carrying the motor drive. This head is swivelled 
in a vertical plane by means of the worm gear seen 
on the left in Fig. 103. A range of 60 deg. on each 
side of the vertical centre line is available. 

The motor is arranged with the spindle vertical 
and drives the cutter spindle through a pair of 
five-stepped pulleys and belt. It is of the constant- 
speed type, of }-h.p., and normally runs at 1,400 
r.p.m. As the pulleys are interchangeable, 10 spindle 
speeds, ranging from 474 r.p.m. to 4,260 r.p.m., 
are obtainable with this motor speed. Push-button 
|control on the side of the column is provided. The 
apparatus seen near the motor is an electrically- 
driven blower for removing the chips, a desirable 
fitting when deep and narrow cutting is being done 
An adjustable lamp ensures adequate light on the 


1s 


cutter. The spindle is of special alloy steel running 
in self-lubricating phosphor-bronze bearings. It 
can be instantly stopped by means of a brake. It 


has a vertical traverse of 3} in., which may be 
given either by the hand lever seen to the right 
of Fig. 104, or by worm gear actuated by the crank 
handle below it, according to the nature of the work 
in hand. A micrometer screw in front of the head 
determines the ultimate traverse at will. The 
| knee carries a cross slide on which the table is 
mounted. The longitudinal traverse is 14} in., 
and the transverse traverse is 97% in. The vertical 
traverse is 133 in. All the movements are normally 
hand operated. The swinging table referred to 
earlier is an additional fitting. It consists, briefly, 
| of a table which is supported on a pair of cranked 
|arms, the radius of the crank being adjustable. 
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Fig. 105. FLoor Sounp-Proorep wirn Guass Sirk; Messrs. CHANCE BROTHERS AND 


Company, LIMITED. 





consisting of long fibres of fine glass, of extraordinary 
| strength and flexibility, has proved very effective 
|in two quite distinct fields, both of which concern 
ithe engineer. One of these, that of insulating a hot 
| body, i.e., preventing the transmission of heat, is 
|as old as steam engineering at least, the other, 
comparatively modern, is that of intercepting sound 
waves, i.¢., deadening noise. The application of 
glass silk to a bitumen tank is seen in Fig. 106. For 
large surfaces such as tanks and boilers the glass 
silk is held either between wire netting or in asbestos 
mattresses ; for covering smaller surfaces, such as 
pipes, it is supplied in strips backed by paper or 
jute which can be wound round the pipe, whilst 
for filling irregular spaces it is used in the 
“ ravelled ’’ condition, i.e., with the fibres teased 
4 - out. In all cases a finishing covering can, if desired, 
| be made with hard cement, metal sheets, &c. Its 
| heat insulating qualities are high, tests made at the 
| National Physical Laboratory showing that, at a 
mean temperature of 40 deg. F., the heat loss was 
10-21 B.Th.U. per square foot per hour for 1 in. 
| thickness and per degree F. difference in tempera- 
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jture. The density in this test was 10 Ib. per cubic 

Fie. 106. Gtass-Sitk INsuLaTED BitruMEN | foot. At 5-2 lb. per cubic foot, for a mean tem- 
ANK; Messrs. CHANCE BROTHERS AND _ | perature of 54-5 deg. F., conductivity was 0-27 
TANK MEss C B | perat f 54-5 deg. F luctivit) 0-2 


B.Th.U. Glass silk in all its forms can be used for 
| temperatures up to 900 deg. F. 
gear, with the result that the top of the swinging| The application shown in Fig. 105is that of deaden- 
table is given a compound motion which can be/|ing sound. In this case the fibres are spread to the 
further modified, if necessary, by movement of the | required thickness, covered with treated Kraft 
main table. The-result is that either convex or | paper and stitched with thread into a form which has 
concave surfaces can be formed with a wide range | been given the trade name of the “* Euphon quilt.” 
of regular or irregular curvatures. The capacity | It is laid between the floor and ceiling of the building 
of the machine is further enlarged by variation | in the manner shown, and is also used for partitions 
in the shape of the cutters, and the specimens of | and other vertical surfaces. Tests by the National 
work displayed on the stand show that, within its | Physical Laboratory show that it has a high absor- 
limits of size, sunk or raised dies of any practicable | bent coefficient. The properties of glass silk making 
form can be turned out. | it particularly suitable for this purpose are that it is 
Other interesting machines, not before shown, fireproof, cannot be attacked by vermin or fungi, 
on Messrs. Dowding and Doll’s stand, include a| and is light, non-hygroscopic, and chemically inert. 
“Krause ’’ fine-boring machine for cylinders and|These properties are of equal utility when the 
so forth, a single tungsten-carbide tipped tool | material is used for heat insulation, though its other 
running at a very high speed with a very small feed | properties of not setting up corrosion and with- 
being employed. A “ Pfauter ’’ heavy-duty spline- | standing vibration are also of great value in this 
cutting machine is also new. This machine will| case. With regard to the latter, it is often objected 
cut multiple-key splines down to four keys, and! that a fibrous material of siliceous nature is liable 
will also hob spur and spiral gears up to about | to disintegrate and the resultant particles may 
10 in. in diameter. There are also interesting | cause damage to machinery and be dangerous to 
examples of ‘“‘ Madgeburg”’ and “ Pitler” lathes | health. It is worth noting, however, in this connec- 
and automatic machines. tion, that the operators at the factory, when making 
There are some products in the Exhibition the | up the glass silk, in the ordinary way do not require 
uses of which, from their nature, cannot be effec- | any protective devices such as dust extractors, 
tively demonstrated on a stand, though samples of | goggles, or gloves, from which it may legitimately 
the materials themselves are shown. A case in| be inferred that no harmful disintegration is likely 
point is that of the “ Glass Silk” manufactured by | to occur in use. A minor, but interesting, use of 
Messrs. Chance Brothers and Company, Limited, | glass silk is that of separator plates for storage 
Firhill, Glasgow, N.W., so we reproduce in Figs. 105 | batteries. 
and 106, annexed, two photographs exhibited on the| An exhibit which cannot be passed over, though 
stand showing typical applications. This material, ' it is housed on a stand not bearing the name of the 


Company, LIMITED. 





producing firm, is that of the newly-developed cast 
steel made by Messrs. Kryn and Lahy (1928) Ltd., 
Coborn Works, Letchworth, examples of which are 
shown being machined in various ways in the rep- 
resentative collection of machine tools on the stand 
of Messrs. The Selson Machine Tool Co., Ltd., 23, 
Abbey House, Victoria-street, S.W.1. This steel, 
known as the “‘ KL” Stronger Steel, is notable for 
its freedom from inclusions of all kinds, with the 
result that not only has it a tensile strength ranging 
from 35 tons to 40 tons per sq. in., but it is remark- 
ably ductile. It can be bent through an angle of 
120 degrees without fracture, this indeed, forming 
the standard test, and has an elongation of 25 per 
cent. to 20 per cent. on a length of 2 in. Its good 
machining qualities are well demonstrated with the 
high speeds and feeds of Messrs, Selson’s machines. 


(Z'o be continued.) 


INVESTIGATIONS ON THE SEA 
TRANSPORT OF APPLES. 


THe study of the difficulties involved in the cold 
storage of foodstuffs and their transport overseas 
in refrigerated ships has given rise to a new profession, 
known as biological engineering. According to Dr. 
A. J. M. Smith, who is in charge of the investigations 
into the storage and transport of apples at the Ditton 
Laboratory of the Department of Scientific and 
Industrial Research, at East Malling, near Guildford, 
biological engineering is essentially a study of the 
suicidal tendency of living things, such as apples, 
in cold storage. 

The Ditton Laboratory, which we recently had an 
opportunity of visiting, is designed for the investigation 
of the class of problems referred to above on an industrial 
scale. This is essential, since the problems involved 
increase in proportion to the size of the stack of 
material in cold storage. Ships’ holds being the largest 
and most closely packed of all cold stores, the Ditton 
Laboratory has been equipped with an insulated 
experimental chamber in which the conditions existing 
in a ship’s hold at sea can be closely simulated. The 
chamber is a steel structure, measuring 34 ft. 6 in. by 
30 ft. 6 in. by 15 ft., inside the walls, which are insulated 
with 8 in. of cork, and has acapacity of approximately 
16,000 cub. ft. When fully loaded, it will take about 
130 tons (7,000 bushel boxes) of apples. It can be 
cooled either by means of brine pipes inside the hold 
or by circulating the air over an external cooler and 
returning it to the chamber. The effect of the sea is 
simulated by means of an air jacket surrounding the 
chamber and arranged so that the temperature of the 
jacket can be varied to suit conditions ranging from 
those of the tropics to those of the North Atlantic. 

One of the fundamental criteria of success in the 
sea transport of apples is the maintenance of a uniform 
temperature throughout the whole of the stacked 
cargo. The fruit, as is now generally known, generates 
heat, and the temperature will therefore rise locally 
when the supply of cool air is inadequate. To detect 
this, 200 resistance thermometers are located through- 
out the “ cargo,” and these are read on two indicators 
at intervals of 8 hours throughout the whole period 
of storage. A number of recorders are also provided 
which can be connected to any point in the chamber 
and thus continuous records can be kept of any critical 
point. The correct temperature is of the order of 
36 deg. F., and the percentage of carbon dioxide 
should be kept below about 8 per cent. A low per- 
centage of carbon dioxide is advantageous for storing 
apples, but if higher than the figure mentioned, the 
effect is deleterious. Pipes are provided terminating 
near the temperature indicators to enable the air to 
be tested for carbon dioxide at 12 different points 
in the chamber. The humidity is also read and is 
kept at about 90 per cent. 

Air spaces must be left between the boxes of apples 
toenable the cold air to penetrate the stacks, the spaces 
being usually kept open by small laths or battens 
placed between the individual boxes, and known as 
dunnage. It is thought that a few large channels 
would be more effective in facilitating air circulation 
than a large number of small crevices, and this problem, 
we understand, is to be investigated with the charge 
now being filled into the chamber. 

At the time of our visit, Bramley Seedling apples, 
grown locally and supplied to the Laboratory as 
soon as picked, were being loaded into the experimental 
chamber. The apples, as received, are placed on a 
travelling band conveyor and are carefully examined 
by girls for surface defects as they pass along, any 
defective apples being, of course, removed. Those 
without ‘blemish are graded for size by an automatic 
weighing device on the conveyor. Each apple is then 


wrapped in oiled paper, which preserves the appearance 





scald,” aud is placed in a box, the 


and keeps down * 
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boxes, on the present occasion, being similar to those 
used in the Australian trade. The boxes, which are 
lined on three sides and at the top with corrugated 
cardboard, are filled sufficiently tightly to prevent 
any movement of the contents, and after being nailed 
down are transferred to the experimental chamber 
by means of an overhead traveller. The work of 
grading and packing the apples occupies about a 
fortnight, and when the chamber is completely loaded, 
observations will be carried on until about Christmas 
time, when the apples will be taken out and placed 
on the market. The loss is very slight, and it is inter- 
esting to learn that the “ cargo” usually realises more 
than its cost. 

Some idea of the importance of the investigations 
may be realised if it is remembered that Australia and 
New Zealand alone send us about 3,000,000 boxes of 
apples annually. Under commercial conditions, the 
loss during transit is of the order of 5 per cent., but 
in the Laboratory the loss is only about 2 per cent., 
although the apples are in the experimental chamber 
considerably longer than the duration of a voyage. 

It may be mentioned, in conclusion, that the experi- 
mental chamber can be used for investigating problems 
arising in the sea transport of meat, but so far only 
fruit has been dealt with. Another branch of the 
Laboratory deals with the cold storage and gas storage 
of apples in comparatively small quantities. 


ENGINEERING TRAINING AND 


EDUCATION. 


Sir John Cass Technical Institute-—The calendar of 
the Sir John Cass Technical Institute shows that this 
old-established body is providing a large number of 
courses during the 1933-34 session. These will enable 
students not only to study for degrees in the Univer- 
sity of London, but to add to and refresh their know- 
ledge in such subjects as alternating currents and elec- 
trical assaying, foundry practice, fuel, 
gas manufacture, and petroleum technology. The 
Institute has also recently issued a booklet entitled 

Modern Metallurgy,” which describes in more detail 
the facilities available for students in this subject. 
Copies of this as well as of the calendar itself may be 
obtained from the Principal of the Institute, Jewry- 
street, Aldgate, London, E.C.3. 


oscillations, 


ExemrTions From Key-Inpustry Dutry.—Various 
articles, including large carbon electrodes for furnaces, 
planimeters, photogravure screens, and a large number of 
the rarer chemical compounds, are now covered by four 
Safeguarding of Industries Orders made under Section 
10 (5) of the Finance Act, 1926. The qvestion of the 
renewal of these orders is at present under consideration 
by the Board of Trade, and any communication on the 
matter should therefore be made to the Principal Assis- 
tant Secretary, Industries and Manufactures Department, 
Great George-street, London, 8.W.1, before October 12, 
1933 


Tue So_pertnc or ALumMIntum.—A Swedish engineer, 
Mr. H. Johansson, of Stockholm, has, it is claimed, 
invented a new method of welding or soldering aluminium. 
We understand that the joint is made by the application 
of a paste which is subsequently heated to the relatively 
low temperature of 300 deg. C., with the aid of an ordinary 
soldering lamp. It is stated that joints made by the 
new process have been tested by official and private 
institutions and have been shown to possess a high 
degree of strength. It is claimed that the paste forms 
an alloy with the aluminium and that it can also be used 
for welding together copper and aluminium. 


Wirine at tHe NortruHameton CoLiece or Tecu- 
NOLOGY The machines in the workshops at the new 
College of Technology, Northampton, are each driven 
by a separate motor. Almost all the wiring for this 
purpose is carried out on the surface, Magnet “ Silverlac ” 
conduit being used to preserve the colour schemes of the 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 


Wrought-Iron Tubes.—The supply of galvanised 
wrought-iron }-in. to 2}-in. tubes of steam and gas 
qualities. Singapore Municipal Water Department, 
Singapore; November 6. (Ref. No. G.Y. 12985.) 

Stop-Cocks and Bit Taps.—The supply of stop-cocks 
and bit taps, $ in. to I} in. Singapore Municipality, 
Singapore ; November 6. (Ref. No. G.Y. 12984.) 

Five-ton Weighbridge——The supply of a 5-ton self- 
indicating type weighbridge for 2-ft. 6-in. track, for 
Vizagapatam Harbour. The Indian Stores Department, 
New Delhi; October 16. (Ref. No. G.Y. 12980.) 

Steel Bars for Locomotive Connecting Rods.—The supply 
of steel bars for locomotive connecting rods. The Viagéo 
Ferrea do Rio Grande do Sul, Porto Alegre, Brazil ; 
October 11. (Ref. No. G.Y. 12986.) 

Condensers for Broadcasting Stations.—The supply of 
condensers with paper and mica dielectrics for use in 
radio transmitters. The Ports and Telegraphs Depart- 
ment, Melbourne ; October 31. (Ref. No. A.Y. 11983.) 

Electric Mining and Shunting Locomotives.—The supply 
of three electric mining and shunting locomotives 
complete. The Indian Stores Department, Engineering 
Section, New Delhi; October 19. (Ref. No. G.Y 
12989.) 

Hexagon Tapped Nuts. 
nuts of various sizes, in mild steel. 


The supply of hexagon tapped 
The South African 


Railways and Harbours, Johannesburg; October 2: 
(Ref. No. G.Y. 12981.) 
Motor Vehicles and Trailers.—The supply of four 


four-wheeled lorry chassis fitted with 4-cub. yard three- 


way tipping bodies, and three trailers with all-steel 
two-way tipping bodies. The Durban Corporation, 
Durban, Natal; October 13. (Ref. No. G.Y. 12988.) 


High-Tension Switchgear._-The supply of six three- 
phase, metal-clad, 6,600-volt switchgear units. The 
Johannesburg City Council, Johannesburg ; October 14. 
(Ref. No. A.Y. 11981.) 

Ringing Dynamotors 
motors, complete with interrupter attachments. 
Posts and Telegraphs Department, Melbourne ; 
ember 14. (Ref. No. A.Y. 11984.) 

Meters.—The supply of five air-orifice meters, one 
sewer-gas orifice meter, four sludge meters, and one 
sewage Venturi meter. The South Australian Govern- 
ment, Adelaide ; November 14. (Ref. No. A.Y. 11985.) 

Telephone Ringers.—The supply of composite (135- 
cycle) telephone ringers. The Posts and Telegraphs 
Department, Melbourne; November 14. (Ref. No. 
A.Y. 11986.) 


Transformers. 


The supply of ringing dyna- 
The 


Nov- 


The supply of two single-phase, 1,620- 


kVA transformers, 6,600/3,300 volts. The Johannes- 
burg City Council, Johannesburg, 8.A.; October 28. 
(Ref. No. A.Y. 11982.) 

Carbons for Lightning Arresters—The supply of 
carbons for lightning arresters. The Posts and Tele- 
graphs Department, Melbourne ; October 3. (Ref. 


No. A.Y. 11979.) 

Low-Tension Switchgear. 
low-tension, alternating-current switchgear. 
nesburg City Council, Johannesburg ; October 14. 
No. A.Y. 11980.) 

Copper Conductors.—The supply of hard-drawn. bare, 
solid copper conductors from 16 to 0000 8.W.G. The 
Indian Stores Department, New Delhi; November 7. 
(Ref. No. 12982.) 

Malleable-Iron Pipe Fittings.—The supply of mal- 
leable-iron pipe fittings and miscellaneous special fittings. 


The supply of metal-clad, 
The Johan- 
(Ref. 


The Singapore Municipality, Singapore; November 6. 
(Ref. No. G.Y. 12983.) 
Engines for Motor Launches.—A firm in Western 


Ontario is anxious to receive particulars and prices from 
United Kingdom manufacturers of marine Diesel and 
semi-Diesel engines for motor launches. (Ref. No. A.Y. 





halls and lecture-room. There are, in fact, many posi- 
tions where half a dozen or more runs of surface conduit 
are assembled and are yet searcely discernible. The 
total length of conduit used, which was supplied by the 
General Electric Company, Limited, Magnet House, 


11988.) 


BOOKS RECEIVED. 
Twelfth Annual 


Proce edings. 


Highway Research Board. 





Kingsway, London, W.C.2, was 25,000 ft 


Correr DevVELOPMENT ASSOCIATION \ Copper 
Development Association, which will, for the present, 
concentrate on the extension of the uses of that metal 
rather than on research, has been formed this week 
with Sir Auckland Geddes and Sir Harry MeGowan 
a8 honorary presidents, and Mr. D. Owen Evans and 


Lieut.-Colonel R. M. P. Preston as chairman and vice 
chairman of the Council. The conduct of detailed 
business will be vested in a Management Committee, 


of which Mr. A. D. Storke will be chairman, and on which 
most of the important copper interests, including the 
Trade Associations, will be represented. The General 
Secretary, whose offices are at Thames House, Millbank, 
London, 8.W.1, is Mr. D. P. C. Neave. The Association 





will have sufficient funds to ensure progress in its objects 
for a period of years and will, it is hoped, be able to 
interchange information with the American Copper and 
Brass Research Association and the Copper Institute of 
(ermany 


Meeting. Washington, D.C., December 1-2, 1932. 
Part 1. Reports of Research Committees and Papers. 
Part II. Report of Investigation of the Use of Calcium 


Chloride as a Dust Palliative. By F. Burcorar. Wash- 
ington, D.C.: National Research Council. Division 
Engineering and Industrial Research. 

The Stresses in Aeroplane Structures. By H. B. Howarp. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
208. net.| 

United States Bureau of Standards Cireular No. 403. 
1 Discussion of Some of the Principles of Acoustical 
Insulation. By V. L. Curtster. Washington: Super- 
intendent of Documents. [Price 5 cents.] 

The Law Relating to Electrical Energy in India. By J. W. 
Meares. Fourth Edition. Calcutta: Thackers Press 
and Directories, Limited. London: W. Thacker and 
Company. 

Department of Overseas Trade. No. 554. Economic Condi- 


f 
of 


CONTRACTS. 


Messrs. Ferranti, Liurrep, Hollinwood, Lancs., 
have procured an order for a three-phase transformer 
of 12,000 kVA capacity, for operation at 46,000 volts 
with load tap-changing gear, to be used in connection 
with the transmission of power from the Imatra hydro- 
electric station to the Warkhaus paper-pulp factories. 


Messrs. Stemens BrotHers AND Company, LIMITED, 
Woolwich, have received orders from the Bulk Oil 
Steamship Company, to equip each of their four tankers 
with wireless-direction finders. 

Among other recent orders, Messrs. WILLIAM AsQuirtH, 
Liurrep, Halifax, report having received one for a 48-in. 
carriage and wagon wheel-turning lathe for an Indian 
railway, an order for a 5-ft. electrically-driven radial 
drill from a British railway company (this constituting 
the 24th machine recently installed in this company’s 
shops), a repeat order for a 7-ft. radial drill for H.M. 
Dockyards,'and for 5-ft. and 8-ft. radial drills from the 
Admiralty. 


PERSONAL. 


WE are given to understand that the whole of the 
interests in Messrs. International Combustion, Limited, 
Aldwych House, Aldwych, London, W.C.2, formerly in 
the hands of the International Combustion Engineering 
Company of New York, are now in English control, no 
shares being held in the United States. 

Mr. 8. J. Astapury, M.A., A.M.Inst.C. who has been 
Secretary of the Staffordshire Iron and Steel Institute 
since 1928, has been appointed Secretary of the Institu- 
tion of Petroleum Technologists, in succession to Com- 
mander R. E. Stokes-Rees, R.N. 


Messrs. Davip Brown anp Sons (HuDDERSFIELD), 
LiMiTED, state that the address of their subsidiary 
company, The Keighley Gear Company, who have found 
it necessary to move into larger premises, is now Prospect 
Works, Lockwood, Huddersfield. 

Tue British ELecTRICAL AND ALLIED 
Researcu Association, advise us that they 
ing their offices from 36-38, Kingsway, to 
street, W.C.2, which will be their address 
tember 28. 

Messrs. J. Darntey TAYLOR AND Company (1931), 
Limtrep, have changed their address to Grenade-street, 
Limehouse, E.14. 

Mr. Epvear A. Grirrirus, M.Se., who has been acting 
as refrigeration expert to the South African Government 
for some years, has recently resigned from that position to 
take up consulting work in refrigeration in South Africa. 
His address is ‘“ Hansa,”’ Brunswick-road, Tamboers 
Kloof, Capetown. 
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NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Outlook.—Now that holidays are practically 
at an end in the consuming districts, there is a rather 
more reassuring atmosphere in iron and steel circles in 
the North-Western area, and a few useful, if small, orders 
are coming to hand These are, without exception, for 
meagre tonnages, but hope is entertained, in certain 
sections at least, that buying for autumn requirements 
will make for better conditions, as many consumers are 
known to be working at present on extremely short 
stocks. The slight improvement in demand for struc- 
tural steelwork over the past few weeks is being main- 
tained, and special steels are making rather better 
business, but in other directions calls for heavy products 
continue disappointing. The position in the foundry 
iron branch shows little variation. Few inquiries for 
forward deliveries are circulating, but it is expected that 
September tonnages will more nearly approximate to 
average monthly figures than did those during August, 
when buying was very limited. 

Recent Orders.—In face of keen competition, both from 
home and overseas rivals, Messrs. The Vaughan Crane 
Company, Limited, of Openshaw, Manchester, have 
secured what are thought to be two of the largest orders 
placed in this country since the war for electric cranes 
and traversers. One of the contracts is from the Great 
Southern Railways of Ireland, and covers the provision 
of complete equipment for new workshops which that 
company is erecting; and the other from a large firm 
of copper refiners. Messrs. Ferranti, Limited, electrical 
plant manufacturers and engineers, of Hollinwood, 
Manchester, who in the last few years have increasingly 
developed the production of new lines, are meeting with 
encouraging business for two of their latest products, 
electric-alarm clocks, and immersion water heaters. The 
firm has also on hand extensive contracts for electrical 
machinery for home and overseas clients, as have other 
similar firms in the Manchester area. During the year, 
Messrs. Ferranti have completed two 75,000-kVA trans- 
former units for inclusion in the “grid” system at 
Liverpool, and they are now devoting particular attention 
to apparatus required for the distribution, measurement 
and use of the electricity which the scheme will provide: 
Instruction in Engineering.—Machinery to the value 
of 4,0001. has been installed in a new engineering work- 
shop at the Harris Institute Technical College, Preston, 
in readiness for the autumn session. This includes 
milling, grinding, drilling, and shaping machines. The 
aim of the college authorities is to overcome the present - 
day tendency for a youth to be a constantly on one 





tions in Canada, 1932-33. Report. By F. W. Frexp. 
London; His Majesty's Stationery Office. [Priee 5s. | 
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machine, and thereby lack knowledge of other kinds of 
plant and processes. A thorough all-round knowledge 
will be provided. : 
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NOTES FROM THE NORTH. 


Giascow, Wednesday 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade have varied little over the week, and the demand, 
which is of a general character, has been fairly well 
maintained overall, Home consumers are the best 
customers at the moment, but quite a number of satis- 
factory lots have recently been booked for shipment 
overseas, and further inquiries are in the market. In 
the black-steel sheet trade the production of the heavier 
gauges is on quite a good scale at present, as order books 
are well filled for near-date delivery, and although the 
lighter gauges and galvanised sorts are not so active, 
there is, nevertheless, a fair amount of business going 
through. Prices are steady and are as follows :—Boiler 
plates, 91. per ton ; ship plates, 8l. 15s. per ton ; sections, 
8l. 7s. 6d. per ton; black-steel sheets, in. 8l. per ton ; 
and galvanised corrugated sheets (No. 24 gauge), 12. 10s. 
per ton, in minimum 4-ton lots, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—The demand for malleable-iron 
is still very poor and the majority of the works in the 
West of Scotland are exceedingly quiet. The outcome 
from recent inquiries has not reached anticipations yet, 
but makers are hopeful that they will have a run of 
business in the near future. The re-rollers of steel bars 
are still finding things very difficult, as bookings are few 
and tonnages rather small. The current market prices 
are as follows :—Crown bars, 91. 15s. per ton for home 
delivery and 91. 5s. per ton for export; and re-rolled 
steel bars, 7l. 5s. per ton for home delivery, and 61. 15s. 
per ton for export. 

Scottish Pig-Iron Trade.—While a better tone prevails 
in the Scottish pig-iron trade, there has not been any 
increase in business during the past week. The con- 
sumption of hematite iron is only fair, whereas that of 
foundry grades is poor. The export side of the trade 
shows no sign of improving, but imports from India 
continue to arrive in the Clyde. The following are 
to-day’s market quotations :—Hematite, 66s. per ton, 
delivered at the steel works; foundry iron, No. 1, 
67s. 6d. per ton, and No. 3, 65s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, September 16, amounted to 186 tons. Of 
that total, 170 tons went overseas and 16 tons coastwise. 
During the corresponding week of last year the figures 
were 22 tons overseas and 15 tons coastwise, making the 
total shipment 37 tons. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Iron and Steel.—The most important and welcome 
news of the week has been the placing locally of con- 
tracts of the total value of 250,000l. for a special plant 
required by the Imperial Chemical Industries, Limited, 
for their petrol-from-coal scheme at Billingham-on-Tees. 
The contracts have been divided between two of the city’s 
biggest steel and engineering concerns. The production 
of an exceptionally heavy tonnage of special steel will be 
demanded, and months of activity are assured to operatives 
in forges and related departments. Some of the forgings 
required will weigh over 100 tons. The steel to be used 
will have to withstand the action of gases and extremely 
high stresses. A fairly big tonnage of stainless steel will 
also be consumed. The raw and semi-finished steel 
branches continue to make headway. Production has 
been put on a broader basis in order to meet the growing 
demand for both acid and basic materials. The latest 
official statistics relating to the gross output of steel in 
this area show the improvement that has been made. 
In July the figure was 87,200 tons, as compared with 
72,100 tons in June, and 61,700 tons in July last year. 
Latest quotations are as follows: hard basic billets, 
7l. 15s. ; soft basic billets, 61. 5s. ; West Coast hematites, 
83s. 6d.; East Coast hematites, 73s. 6d.; Derbyshire 
No. 3 foundry iron, 63s. 6d.; Derbyshire forge iron, 
59s. 6d.; bars, 91. 10s.; and sheets, 111. 10s. The scrap 
market has become more active largely as a result of the 
improvement in the steel-producing branches. Latest 
scrap prices are as follows: heavy steel basic, 42s. 6d.; 
heavy cast-iron (steel-works), 40s. ; light steel, 33s. ; 
light cast-iron, 35s. ; heavy wrought iron plating, 45s. ; 
acid (low sulphur and phosphorous), 67s. 6d.; nickel, 
3 per cent., chrome free, 7/. 15s.; nickel-chrome, 5l. to 61. 
Business with Russia shows signs of revival. Orders 
have been received from that market for high-speed steel. 
Makers of railway rolling-stock report no change in the 
position. Great difficulty is experienced in finding 
work to replace expiring contracts. More locally-made 
steel, forgings and castings are being consumed by asso- 
ciated shipyards. There is a brisk demand for electrical 
apparatus, motor car steel and fittings, aircraft requisites, 
and crushing and grinding machinery on both home and 
overseas account. The automobile trade is one of 
Sheffield’s best customers. One local firm which has 
concentrated on the production of motor car valve 
forgings is turning out about one million of these products 
yearly. The recent decline in the call for permanent 
magnets for the wireless and electrical trades has been 
arrested. Orders are flowing more freely, and several 
works are operating at full capacity. The tool trades are 
also meeting with an improved demand. Many merchant 
houses that formerly did a large business with Germany, 
have turned to Sheffield for their supplies. The result 
is that at the moment a large number of orders and 
inquiries are in circulation. 
South Yorkshire Coal Trade.—While no definite im- 
provement has taken place in the position generally, 
there are indications that a better buying movement is 


in prospect. Export uirements of most classes of 
coal have been maintained at recent level. There is still 
a shortage of small coal on shipping account. Industrial 
fuel is in better demand. Those grades of fuel favoured 
by electricity-producing undertakings have taken on a 
more active appearance. The continuance of warm 
weather is militating against improvement in housecoal. 
The market generally is moribund. Prospects are un- 
certain. Consumption of foundry and furnace coke has 
been well maintained, while gas coke is firm. Quotations 
are: Best branch hand-picked, 27s. to 28s. ; Derbyshire 
best house, 21s. to 23s. 6d.; Derbyshire best brights, 
17s. 6d. ; best screened nuts, 17s. to 18s. ; small screened 
nuts, 16s. to 17s.; Yorkshire hards, 17s. to 18s. 6d. ; 
Derbyshire hards, 17s. to 18s. 6d.; rough slacks, 8s. 
to 9s.; smalls, 5s, 6d. to 6s. 6d. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Production of Oil from Coal.—The Industrial Develop- 
ment Council of South Wales and Monmouthshire spent 
some hours on Monday afternoon discussing a project for 
a scheme for producing oil from Welsh coal, prepared 
by a sub-committee of Professor George Knox, Dr. Roy 
Illingworth and Mr. H. H. Merrett. It was eventually 
decided to submit the scheme to a special committee of 
experts. The sub-committee favoured a combination of 
hydrogenation and low-temperature plant. The sugges- 
tion was that one hydrogenation plant and ten low- 
temperature carbonisation plants, each of 1,000 tons 
daily coal consumption, distributed along the south- 
eastern outcrop of the coalfield, should be erected at a 
cost of about 7,000,0001. With the use of 4,015,000 tons 
of coal, these plants would yield 100,000 tons of petrol 
per annum, 240,000 tons of heavy oil, 40,000 tons of 
light oil, 70,000 tons of pitch, 3,220 million cub. ft. of 
surplus gas and 2,520,000 tons of smokeless fuel. The 
estimated value of these products is 5,475,0001., while 
the cost of the coal at 15s. per ton would be 3,011,250. 
Labour, water and electricity, maintenance and repairs, 
rates, taxes, insurance and amortisation and interest on 
capital expenditure are estimated at 1,475,0001., and a 
credit balance of 988,0001. is estimated as the result. 
Alternatively, if the hydrogenation process were limited 
to the oils produced from low-temperature plants, 
together with what could be obtained from gas works, 
coke-ovens, &c., the capital expenditure might be reduced 
by about 2,000,0001. 


Swansea Brick Contract.—Swansea Corporation Elec- 
tricity Committee, at their last. meeting, discussed the 
tenders for bricks for the new ‘electricity works. The 
contract for these bricks had been provisionally let to 
Messrs. The Graig Brick Works Company, a local enter- 
prise, at 4,1791., subject to an agreement being reached 
with the Great Western Railway Company to allow the 
bricks to be sent to the site, otherwise than by rail, 
failing which the tender was 4,9111. The Great Western 
Railway Company had declined to waive the agreement 
that all traffic arising from the power station should be 
sent over the railway. Accordingly, the Electricity 
Committee had to consider anew the tenders submitted. 
The next lowest tender was that of Messrs. Amalgamated 
Anthracite Collieries Limited, at 4,3061., and it was 
decided to recommend to the Corporation the acceptance 
of this tender. Members of the Committee expressed 
dissatisfaction with the attitude of the railway company. 


Swansea Civic Centre.—It is proposed to increase the 
provision for laying out the grounds of the new civic 
centre of Swansea from 28,8211. to 31,6241. The cost 
for various items has been modified, but the use of con- 
crete flags in the place of asphalt paving will involve an 
extra outlay of 3,175l. The cost of storm-water drains 
is included in the total. 


Swansea Drainage Works.—In connection with the 
Swansea Main Drainage Scheme, which is now the subject 
of discussion on the question of grant, between the 
Swansea Corporation and the Ministry of Health, work 
has been commenced on the Fforest fach-Waunarlwydd 
section, for which a loan has been authorised to a total 
of 24,8401. The decision of the Ministry of Health 
regarding other sections of the work, not yet started, has 
yet to be ascertained. 


Aerodrome for Swansea.—Swansea Corporation Parlia- 
mentary Committee have invited the Great Western 
Railway Company and the London, Midland and Scottish 
Railway Company to join them in a conference to discuss 
proposals for establishing an aerodrome for the town, 
which is felt to be necessary, having regard to the progress 
made at Cardiff and other places. The development of 
aerial travel by the railway companies was regarded as 
making it desirable that there should be co-ordinated 
action. 





LectuREs ON INDUSTRIAL PsycHoLoGy.—Two courses, 
each of ten discussion-classes of an hour and a-half’s 
duration, will be held at the National Institute of Indus- 
trial Psychology, Aldwych House, London, W.C.2, by 
Dr. Sheila Bevington. The first course, which deals with 
“The Engagement, Training and Supervision of 
Workers,” will begin on Tuesday, October 10, at 6.15 

.m., and the second course, dealing with ‘‘ Conditions 
and Methods of Work,” will commence on Tuesday, 
January 9, 1934, also at 6.15 p.m. The fee, — in 
advance, is 41. for both courses, or 21. 5s. for either course. 
Application should be made to the secretary of the 
Institute not later than October 2, for the first, and not 
later than January 2 for the second course Both courses 
assume industrial experience on the part of the applicants, 
but do not assume psychological knowledge. Accordingly, 








technical instruction is not given. 








NOTICES OF MEETINGS. 


INSTITUTION OF WELDING ENGINEERS. North-Western 
Branch.—Wednesday, September 27, 7.30 p.m., College 
of Technology, Manchester. ‘“ Experiences by ———s 
Welders,” by Messrs. W. Bellingham, W. Ww, Ely, C 
Peat, and E. W. Hart 


InstITUTION oF Locomotive ENGInEeERS.—Thursday, 
September 28, 6 p.m., Institution of Civil Engineers, 
Great George- street, S.W.1. General Meeting. Presi- 
dential Address, “‘ Colonial Railways,’’ by Major Charles 
Williams. 


INSTITUTION OF MECHANICAL ENGINEERS. 
Branch.—Thursday, September 28, 7 Technical 
College, Bradford. ‘ An Investigation of the Mechanical 
Breakdown of Prime Movers and Boiler Plant,” by 
Mr. L. W. Schuster. 


Yorkshire 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Merchants have little 
Cleveland pig iron to offer, and their transactions are 
restricted by their terms of contract with ironmasters, 
which still reserve to the latter the right to cover direct 

requirements of principal home consumers and the needs 
of users in Scotland. Makers are in a very strong 
statistical position. Stocks at the blast-furnaces have 
fallen to almost vanishing point, and the very limited 
output is insufficient for present needs, so that enlarge- 
ment of output cannot long be delayed. A furnace 
producing other descriptions of iron may be transferred 
to the manufacture of Cleveland pig, and preparation is 
proceeding for the re-kindling of an idle stack of large 
output capacity. Under such circumstances, prices 
are very firm. Deliveries are going steadily to Scotland, 
and home consumption is increasing, while demand from 
abroad, though still light, is rather better. Overseas 
orders, however, are still obtainable only by accepting 
substantially below rates ruling for other business, 
No. 3, g.m.b., is 62s. 6d. for local purposes, 64s. 6d. for 
supply to North of England buyers outside the Middles- 
brough zone, 62s, 3d. for delivery to Falkirk, and 658. 3d. 
delivery to Glasgow. No. 1 is at a premium of 

6d.; and No. 4, foundry, and No. 4, forge, are at a 
mas of le. 


Hematite.—Local and other home consumers of East 
Coast hematite have, in anticipation of advance in 
quotations, bought rather heavily, and business with 
overseas firms is becoming less difficult to put through, 
notwithstanding continued keen Continental competition 
in foreign markets. The heavy stocks are drawn upon 
rather considerably to meet steadily-increasing demand. 
The expected upward movement in values may occur 
at any time. Price concessions are still made to secure 
export business, but for home use, quotations are strong 


on the basis of ordinary qualities at 59s., f.o.t. makers’ 
works. 
Foreign Ore-—Consumers of imported ore have 


substantial quantities stored, and large deliveries to 
accept against old contracts, so that business is still almost 
confined to odd transactions in descriptions of ore needed 
for certain purposes. Sellers would not enter into 
extensive contracts at recognised market figures, which 
are ruled by rubio, of 50 per cent. quality at 15%. 6d., 
c.i.f, Tees 


Blast-Furnace Coke.—Little furnace coke is available for 
sale, and the minimum figure for good medium qualities 
delivered to Tees-side works is now l6s. ‘ Local 
users have not much need to buy, however. The bulk 
of the coke for Tees-side blast-furnaces is from consumers’ 
own ovens. 


Manufactured Iron and Steel.—Further improvement 
in demand for manufactured iron and steel can be 
reported, and buyers of semi-finished steel continue 
to place orders with the busily-employed producers. 
Manufacturers of constructional steel have quite a lot of 
work to execute, and producers of railway requisites, 
though still handling much less tonnage than could be 
desired, are turning out rather larger quantities than 
recently, while sheet makers have made a few more sales. 
The least satisfactory departments are those engaged on 
the production of shipbuilding requisites, and in these 
branches, change for the better is noticeable. Rivet 
makers are fairly well placed as regards orders, and 
inquiries for plates and angles are advancing. Quota- 
tions, all round, are steadily maintained. Among the 
rincipal market 2 are: Common iron bars, 91. 15s. ; 
beat bars, 101. double best bars, 101. 158.; treble 
best bars, 111. oe packing (parallel), 8l.; packing 
(tapered), 101.; steel billets (soft), 51. 7s. 6d.; steel 
billets (medium), 61. 12s. 6d.; steel billets (hard), 
7l. 2s. 6d.; iron and steel rivets, 8l. 15s.; steel ship 
plates, 81. 158.; steel angles, 8/. 7s. 6d.; steel joists, 
8l. 158.; heavy sections of steel rails, 8, 10%. for 
parcels of 500 tons and over, and 9. for smaller lots ; 
fish plates, 121. 10s.; black sheets (No. 24 gauge), 10. 
for delivery to home customers, and 9l., f.o.b., for ship- 


ment abroad ; and galvanised corrugated sheets (No. 24 
gauge), 12/. 10s. for delivery to home customers, and 
111., f.0.b., for shipment overseas. 


Scrap.—Values of several kinds of scrap are moving 
upward. Heavy cast iron now commands 40s., and 
machinery metal is realising 42s. 6d. Demand for heavy 
steel continues to increase. There are buyers at 45s,, 
and sellers ask up to 468, 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention_of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 


Journal and any other publications bearing 
somewhat similar titles. 
TELEGRAPHIC ¥ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 


TELEPHONE NumBER—TEMPLE BAR 3663 
2 lines.) 





SUBSCRIPTIONS, HOME AND FOREIGN. 


* ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance : 





For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 





ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m. on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 


ing, otherwise they will be taken as correct. 
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ELECTRIC HEATING FOR HOT BEDS. 
Tue idiosyncrasies of Nature and the demands 
of the public that certain vegetable produce shall 
appear on the table with seasonal regularity have, 
since remote periods, led to the employment in this 
and other countries of forcing methods such as 
heated glasshouses or frames placed over beds 
consisting of a mixture of dung and straw. Until 
conditions in the electricity-supply industry alter, it 
seems probable that the large commercial grower 
will find it more ‘economical to generate the 
necessary heat for his glasshouses in a coke boiler 
and to transmit it by hot-water pipes. On the 
other hand, where a hothouse is only required for 
a few months in the year, and still more where the 
construction and management of a hot bed is 
difficult, tedious and relatively expensive, there is 
already an opening for other and more up-to-date 
methods. The first step in this direction was 
made when Sir Isaac Balfour and Mr. Stewart 
showed what could be done to encourage propa- 
gation by generating bottom heat electrically, 
while some ten years ago, Jacobsen, in Norway, 
began to treat beds by the same means on a com- 
mercial scale. Since then not a little progress has 
been made with this method in that and other 
Scandinavian countries as well as in Germany, 
while in more recent years a good deal of attention 
has been paid to its possibilities in both France and 
America. In this country interest in the subject 
has, however, been more spasmodic, though valuable 
work has been done at Cheshunt by Dr. Bewley. In 
the near future the position is likely to be improved, 
however, by the recent introduction of a suitable 
soil-heating cable at a reasonable price, especially 
now that many supply companies realise that this 
application of electricity forms a means of obtaining 
a useful, if not a very large, night load. Progress 
may also be stimulated by the fact that good 
manure is scarce and expensive, and that a hot bed 
made with it requires constant expert attention. 
The appearance of a booklet by Mr. C. A. Cameron 








for Hot Beds,* which has recently been published 


by the Institute for Research in Agricultural 
Engineering at the University of Oxford, is therefore 
opportune. This publication contains an account 
of work which has been carried out at the Institute 
as a result of a preliminary survey between various 
research workers and representatives of the supply 
undertakings. This survey led to the conclusions 
that electric soil heating on the Continent was 
mainly used for raising salad crops under glass—an 
application which has no general appeal in this 
country, where early lettuces are raised mainly as 
a catch-cropin tomato houses ; that the system was 
always associated with low prices for electricity ; 
that little propaganda in its favour had been 
carried out, though there were signs that a wide 
publicity movement was being started which 
rendered it desirable in the interests of the industry 
that some investigation, from the results of which 
a lead could be given, should be inaugurated. The 
studies, which have since been made, have proceeded 
on two lines. Observations have been conducted 
on commercial installations with a view to ascer- 
taining working conditions and costs, while such 
matters as heat distribution and heat insulation have 
been investigated at the Institute on a small scale, 
the aim being to discover the watts per square foot 
of frame required, which determines the first cost of 
the heating equipment, and the best means of control 
and operation, which determine the running cost. 
In the early attempts at electric heating of beds, 
open-type high-temperature elements placed beneath 
a false bottom to the bed were used, but these have 
now been replaced by low-temperature units buried 
in the soil. The wire may either be bare, in which 
case the operating pressure must not exceed 40 
volts, or, better, it may be insulated and protected 
so as to resist corrosion and mechanical damage, 
when pressures up to 250 volts can be employed. 
A special cable made for this purpose by the 
General Electric Company has a resistance of 
0-5 ohm per foot, a standard length of 50 yards hav- 
ing a loading of 700 watts at 200 volts to 250 volts. 
To conserve the heat generated in this way, the 
ground beneath the bed as well as the sides and the 
top light must be insulated. Loss of heat to the 
ground can be checked by a bed of some porous 
insulating material, such as coke, charcoal or 
ashes, the last being the most easily obtainable and 
the cheapest. Side insulation is mainly necessary to 
counteract the effect of the wind, and may take 
the form of a framework of boards completely 
surrounding the frame proper and also filled with 
ashes. Space can, however, be saved by the use 
of insulating boards. While the leakage of heat 
from the glass cannot be avoided during the day, 
when the light must be allowed to reach the plants, 
it can be reduced at night by using a covering of 
canvas sheet. Employing these methods and 
allowing for the fact that the experimental beds 
were smaller than those which would be employed 
in practice, it is reasonable to conclude that the 
energy consumption of a bed so insulated would be 
20 per cent. less than that of one not so constructed. 
As regards control, hand switching is cheapest, 
but it is fatally easy to forget to switch on, and 
constant attention is required to avoid either too 
high and too low a temperature. The use of a time 
switch overcomes some of these disadvantages, but 
postulates an ability to forecast the temperature 
conditions overnight, which is not always possessed 
by the market gardener. The use of a thermostat 
is therefore strongly recommended in spite of its 
cost, though the latter drawback has been overcome 
by some supply authorities arranging that this 
apparatus can be hired. Experience shows that a 
loading of 7 watts to 10 watts per square foot is 
satisfactory for nursery hot beds, though first-class 
lettuces have been grown in this country with a 
loading of only 3 watts. It would seem that the 
actual loading employed must be determined for each 
individual case. The cost of running depends, of 
course, mainly on the price of electricity, and in 
this connection it is stated that to grow lettuces 
satisfactorily in this country during the early spring, 
a consumption of about 1 kWh per head is necessary. 


By C. A. Cameron Brown. Oxford: Institute for 
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Alternatively, the annual consumption per standard 
“light” is given as 610 kWh, the actual figure 
depending on the external and bed temperatures. 
The latter should be as low as possible consistent 
with the desired results being achieved, so that 
economy and good results would appear to go 
hand in hand. Comparing the cost of heating 
by electricity and manure in a particular case, it 
was found that while the latter cost 91. 6s. for six 
months, the former only amounted to 3/. 7s. for 
24 weeks with energy at Id. per kWh. If the 
cable had to renewed during this period 
another 34s. would have to be added. It must, 
however, be pointed out that it is expensive 
and troublesome, if not impossible, to maintain an 
efficient manure bed for six months, and this 
somewhat vitiates the comparison. 

The conclusion reached is that the use of soil- 
heating cable for hot-bed work is a sound proposi- 
tion technically and affords a good standard of 
performance. Its adoption, therefore, depends 
on the cost of installation and the cost of running. 
If electricity is available at 0-75d. or 0- 5d. per kWh, 
the cost of raising early lettuces by this means 
should be well repaid, while in the case of a nursery 
hot beds, the process should be economical at prices 
as high as ld. per kWh. The early failures of the 
cable due to improper laying, mechanical damage, 
and deterioration of the sheath, have been over- 
come, and an average useful life of four to five 
years can now be expected. The system is parti- 
cularly recommended to amateurs as affording the 
means of constructing a hot bed which is easy to 
handle and to clean. ; 
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CONTINUED EDUCATION. 

of the most tragic facts of the present 
situation the small chance that many of the 
population have of again finding regular employ- 


ONE 


1s 


ment. No less serious, however, is the fact that 
large numbers of boys and girls now leaving school 
have no immediate prospect of procuring work. 


This situation has developed in the course of the 
last few years, as industrial difficulties have become 
accentuated, but it is rather alarming to learn that 
this year, with our sadly diminished sources of 
employment, no less than 25,000 more children 
than last year will leave the London elementary 
schools, owing to the high birth-rate in 1919 and 
1920. What is to be done for them ? The dangers 
of doing nothing were graphically described by 
Sir Wyndham Deedes at a meeting held on Thurs- 
day, the 14th inst., in the Mansion House, convened 
and presided over by Sir Percy Greenaway, the 
Lord Mayor. General Sir Wyndham Deedes spoke 
with intimate knowledge of the dangers and disaster 
which too commonly follow the termination of 
elementary schooling, if there is nothing in the 
way of regular occupation beyond. 

Lord Eustace Percy, also speaking at the meeting, 
pointed out that formerly there was a certainty of 
employment of some kind for everybody leaving our 
schools, either in skilled or unskilled work, and 
whatever the evils of some of the occupations 
leading into blind alleys, these were nothing com- 
pared with the prospects now facing the nation of 
one-third of 
any 


& generation growing up without 
work at all. For a period of some 
70 years or so it had only been possible to find 
work for a steadily decreasing proportion of the 
younger the shrinkage having been 
more rapid since the war. We had now reached 
the critical period when the high birth-rate imme- 
diately after the war still further and very suddenly 
accentuated the difficulties. The meeting was con- 
vened to encourage the more extended use of the 
facilities provided by the London County Council 
institutions of various types for continued educa- 
tion of all kinds, so that by profitably employing 
their enforced leisure, boys and girls might equip 
themselves the better to secure some of the work 
that was going, or having employment, might fit 
themselves for still better jobs. At the best of 
times, Lord Eustace Percy the numbers 
availing themselves of the facilities were dis- 
appointing—only about 40 per cent. of the juvenile 
population took advantage of the provisions made 

and Lord Percy considered much more to the 
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general benefit might be done by publicity and 
persuasion. 

Brig.-General Sir Wyndham Deedes spoke in 
the light of statistics he had procured in Bethnal 
Green, by which it appeared that not more than 
from 30 per cent. to 40 per cent. of the boys and 
girls leaving school between 14 and 16 attended 
any of the educational or social institutions pro- 
vided ; in other words, from 60 per cent. to 70 per 
cent. went to no useful place of recreation. If 
boys and girls found no work or occupation on 
leaving school, moral and intellectual demoralisation 
almost inevitably set in, with consequently great 
waste of wealth. Sometimes, indeed, they became 
quickly changed beyond recognition. Instead of 
this they wanted to make them good citizens, and 
in this a great deal might be done by encouraging 
attendance at institutions of the kind mentioned. 
In this they wanted the help of all—including 
parents, employers, public men and public bodies, 
and it was to be hoped that as a result of the 
meeting interest would be stimulated in London 
and the Boroughs, and in circles which had hitherto 
done comparatively little to help. 


THE IRON AND STEEL INSTITUTE, 
SHEFFIELD MEETING. 


THe annual autumn meeting of the Iron and 
Steel Institute opened on Tuesday, September 12, 
at Sheffield, and was brought to a conclusion by a 
visit to Scunthorpe on Friday, September 15. On 
Tuesday evening, at 8 p.m., a reception was held 
in the Department of Applied Science of the Univer- 
sity of Sheffield, St. George’s-square, and the 
Department of Metallurgy was afterwards visited. 
On Wednesday morning, September 13, the members 
assembled in the Mappin Hall of the University, 
St. George’s-square, when a welcome was extended 
to the Institute by Alderman Ernest Wilson, Lord 
Mayor of Sheffield, and by the Vice-Chancellor of the 
University of Sheffield, Dr. A. W. Pickard-Cam- 
bridge, M.A. Professor Sir Harold Carpenter, 
F.R.S., occupied the chair, and in his opening 
speech stated that the president of the Institute, 
Mr. W. R. Lysaght, C.B.E., had been taken ill some 
weeks prior to the meeting, but had made a good 
recovery and was now recuperating in Devonshire. 
Professor Carpenter proposed that a telegram should 
be sent to Mr. Lysaght from the council and members 
of the Institute assembled in Sheffield, greatly regret- 
ting the absence of their president from the meeting, 
and wishing him a speedy return to good health. 
The proposal was carried with acclamation. 

The Lord Mayor, in extending a welcome to the 
members on behalf of the City of Sheffield, referred 
to the history of the Institute and its main objects. 
He paid tribute to the value of the researches which 
the Institute was carrying out, with the collabora- 
tion of the National Federation of Iron and Steel 
Manufacturers, into the corrosion of iron and steel 
and into the heterogeneity of steel ingots. He 
recalled that the last occasion that the Institute had 
met in Sheffield in 1905, when Sir Robert 
Hadfield was president. In order to commemorate 
that and the present visit, Sir Robert had made the 
munificent gift of 5,000/, to the University, and this 
was further evidence of his regard for his native city. 
In the course of his speech, the Vice-Chancellor 
stated that they in the University always welcomed 
every opportunity of contact with those who were 
practically engaged in the application of the prin- 
ciples which they studied theoretically even more 
than practically. They desired not only that the 
members should sojourn in the University, but that 
they should gain some idea of the resources available 
within its walls. If the visitors had any suggestions 
or criticisms to offer, he hoped these would be 
| forthcoming. Professor Andrew, their indefatigable 
Professor of Metallurgy, would the first to 
| welcome any such suggestions for the improvement 
| of his department. The University authorities were 
| anxious to strengthen the bond between the Univer- 
| sity and the profession represented by the Institute. 
|In this connection, the noble gift of Sir Robert 
| Hadfield had given them great encouragement 
because it indicated that the work they were 
| trying to do was on the right lines. Sir Robert's 
| gift would enable them, he hoped, to proceed with 
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further experimental work in the realm of metal- 
lurgy. They were trying to do all they could in the 
matter of research, and if there were any difference 
between their methods and those of industrial 
research laboratories, it was that they in the Univer- 
sity could proceed in a more leisurely manner and 
could afford to fail more often. Failures, however, 
always taught something. An advantage of con- 
ducting research in a University was that labora- 
tories other than the purely metallurgical labora- 
tories were immediately at call. The engineering 
laboratory was in the same building and chemical, 
physical, and other laboratories were also available. 

Sir Harold Carpenter, in returning thanks to the 
Lord Mayor and to Dr. Pickard-Cambridge, recalled 
that he had been present at the meeting in Sheffield 
in 1905. Mr. John Devonshire Ellis, father of 
Sir William Ellis, and Dr. Sorby had both been 
present, and as a young worker, he had derived 
great inspiration from the speeches made at the 
meeting. Great advance had been made in steel 
metallurgy since 1905. Engineering science and 
practice were successful just as far as the available 
materials would allow, and the great advances in 
engineering during the past twenty-eight years had 
depended ultimately on the improvement in the 
quality of metals and the extension of the range 
of properties which they displayed. In 1905, the 
motor-car was in its infancy; the aeroplane was 
an experimental toy. Since then these industries 
had developed rapidly, and this had been accom- 
panied by a steady demand for steels of better 
quality and with greater diversity of properties. 
The automobile industry in particular had been 
responsible for the extension of the use of alloy 
steels and for great advances in such fabrication 


processes as drop forging, tube making, and 
sheet pressing. In conclusion, he would like to 


mention three matters connected with steel metal- 
lurgy in which the city of Sheffield had played an 
important part. The first of these was the work of 
the Heterogeneity Committee, set up some years 
ago under the chairmanship of Dr. W. H. Hatfield. 
The object of the committee was to improve the 
quality of ordinary mild steel, and the new scientific 
information contained in the reports issued from 
time to time was of far-reaching importance. It 
was also of very great importance to remember, 
however, that for the first time a number of people 
had been drawn from the industry and were working 
together on one subject. 

The second matter to which he wished to refer 
was the origin and development of stainless steels. 
These, as far as the iron-chromium series was 
concerned, would always be associated with the 
name of Mr. Harry Brearley. It was doubtful 
whether the discovery of a really effective rust- 
resisting steel had ever been seriously anticipated 
by metallurgists before it was actually found. 
Writing in 1910, Messrs. Cushman and Gardner had 
stated that “the tendency to rust is a character 
inherent in the element known as iron and will, 
in all probability, never be entirely overcome.” 
This statement was strictly true because the 
properties of an element could not be altered, but 
its implications bearing on the alloys of which iron 
was the base had been completely contradicted by 
subsequent events. The third and last matter was 
the subject of creep and the heat-resisting steels. 
The word “creep” was a new one, and the first 
paper on the subject had been read by Mr. J. H. 8. 
Dickenson, at the autumn meeting of the Institute 
in 1922. Since then the phenomenon had been the 
subject of intensive study all over the world, and, 
as a result, the employment of metals at elevated 
temperatures had entered a new phase. As methods 
of studying the mechanical behaviour of meta!s at 
elevated temperatures had improved, the manufac- 
ture of alloys which resisted creep and oxidation had 
advanced, and heat-resisting steels were now giving 
satisfactory service at temperatures unheard of ten 
years ago. In short, there had been a revolution in 
engineering practice since the Institute had last 
met in Sheffield, just a generation previously. 

The minutes of the previous meeting having been 
dealt with, the Secretary, in accordance with 
By-law 10 of the Institute, announced the names of 
the members of council retiring in rotation at the 
next annual meeting. The list comprised three 
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vice-presidents, namely, Messrs. A. Hutchinson, 
John Craig and E. H. Saniter, and five members of 
council, namely, Messrs. E. J. George, J. 8. Hollings, 
W. J. Brooke, F. Clements, and H. C. Bond. 


HEAT CONSERVATION AT NORMANBY PaRK STEEL 
Works. 

““Co-Ordinated Heat Conservation at the Nor- 
manby Park Steel Works, Scunthorpe,” was the 
title of the first paper presented for discussion at 
the meeting. It was by Mr. W. J. Brooke, who read 
it in abstract. The paper contained a description 
of new extensions at the Normanby Park Works, 
comprising an ore-crushing and screening plant, a 
new battery of 47 coke ovens, and gas-holders for 
blast-furnace and for coke-oven gas. An interesting 
account of the use of mixed blast-furnace and coke- 
oven gas in the open-hearth steel furnaces was also 
given, and the economies and benefits derived from 
the organised and controlled distribution of these 
two gases throughout the works were discussed in 
detail. We intend to reproduce Mr. Brooke’s 
contribution in our columns in a future issue. 

Mr. F. Clements, in opening the discussion, stated 
that the paper should be looked upon as an account 
of the solution of a problem which Mr. Brooke had 
had to face and which faced the industry as a 
whole, namely, the problem of the reduction of 
costs of production. In an appendix in which he 
had quoted figures of actual operation, the author 
had given the weekly output of pig-iron as 3,866 
tons, and the equivalent production of steel as 
4,617 tons. He was not familiar with the open- 
hearth practice at Normanby, but he felt sure that 
that weight of pig-iron was not absorbed in the 
manufacture of the amount of steel stated ; hence 
the author had to assume a market for his excess 
pig-iron. Turning to the gaseous by-products 
obtained, coke-oven gas was a saleable commodity 
realising about 9d. per 1,000 cub. ft., which was 
equivalent to 1-8d. per therm. The cost of gas 
made in a modern gas producer, including all 
expenses and charges, worked out at 1-67d. per 
1,000 cub. ft. of hot gas, or 0-78d. per therm. The 
cost of blast-furnace gas was more difficult to ascer- 
tain, but, taken at a very conservative estimate, 
it was 0-5d. per 1,000 cub. ft.; this at 100 B.Th.U. 
per cubic foot represented 0-5d. per therm. To 
consume coke-oven gas in the open-hearth furnace 
instead of the norma! product from gas producers 
was, from the figures given, a wastage of a national 
product, because there were other uses for that 
commodity. Cokeries of large output using a good 
blend of coal should be centred at appropriate 
points and the gas fed into a national grid, similar 
to the electrical grid, and utilised for the purposes 
of the community. Moreover, blast-furnace gas 
could be treated in a similar manner and used in gas 
engines for the production of power. 

Mr. F. W. Harbord stated that the efficiency of a 
plant depended on producing the maximum amount 
of steel with the minimum amount of fuel and 
obtaining the highest yield with the minimum of 
waste. The success of our iron and steel industries 
was largely bound up with these two factors, and 
the author’s works had gone a long way towards 
attaining this ideal. In his account of the opera- 
tion of the plant under the new conditions the author 
had referred at some length to the foaming of the 
charge. He was quite right in assuming that the 
foaming was due to moisture present in the gas. 
The water might be reduced by the CO, resulting in 
a higher hydrogen content in the gas, which would 
explain the difficulty of foaming. How far this 
difficulty could be overcome, and how completely 
it would be overcome by reducing the amount 
of moisture, would be a matter for further experi- 
ment. Mr. Clements had said that the method 
described in the paper did not constitute the most 
economical manner of utilising coke-oven gas, and 
had suggested national grids for coke-oven and for 
blast-furnace gas. If these gases were to be disposed 
of in this way, it would be necessary for the steel- 
maker and ironmaster to enter into contracts. 
Something of the kind had been done in Germany, 
and ironmasters had experienced trouble at times. 
Contracts had to be abided by, and when trade 
was bad it might be found necessary to run blast 
furnaces as gas producers in order to fulfil a 
contract. 


Mr. James Henderson thought that the paper 
contained an account of spade work. He also 
joined issue with Mr. Clements with reference to 
the coke-oven gas grid, and was of opinion that the 
lines on which Mr. Brooke was proceeding were 
thoroughly sound. He had had the pleasure of 
sitting on the Area Gas Committee in London, and 
investigation of the subject had shown that the 
cost of distributing coke-oven gas was so con- 
siderable as definitely to limit the area which could 
be profitably supplied. When referring to soaking 
pits, the author had stated that they were fired 
with blast-furnace and coke-oven gases. This use 
of coke-oven gas was not the most economical. At 
Frodingham and Appleby they had found that 
blast-furnace gas alone served quite well. The 
author had also stated that basic pig-iron had been 
produced for months on end with less than 26 ewt. 
of coke per ton. That figure was a very excellent 
one for coke consumption and, in his opinion, was 
due not merely to the excellent coke produced, but 
also to the crushing and screening of the ore. They, 
at Frodingham and Appleby, had also found that 
pre-treatment of ore presented great advantages. 
An appendix given by Mr. Brooke, in which the 
coal used per ton of steel made and rolled was 
quoted, constituted the crux of the whole matter. 
He (Mr. Henderson) presumed that the week’s 
operation given was fairly representative and the 
figure quoted of 1-5 tons of coal per ton of steel 
represented very satisfactory working indeed. 

In a brief reply to the discussion, Mr. Brooke 
stated that Mr. Clements had referred to ideal 
conditions of working which might be attained at 
some distant future date. Ironmasters and steel- 
makers, however, could not afford to wait until 
such time as the Utopia outlined became an accom- 
plished fact. In answer to Mr. Henderson, the 
figures quoted represented normal working, and he 
would like to point out that the 1-5 tons of coal 
used per ton of steel included all the fuel consumed 
on locomotives and cranes. 


UTmisaATION OF BLaAst-FURNACE Gas. 


The second paper dealt with on Wednesday 
morning bore the title ‘‘ Notes on the Utilisation of 
Blast-Furnace Gas.” It was by Mr. W. B. Baxter, 
who, when presenting it to the meeting, stated that 
the contribution contained an account of the uses 
to which blast-furnace gas was put at the Appleby 
Iron Company, Limited. Some reference was also 
made to gas-distribution procedure at the Froding- 
ham Iron and Steel Company, Limited. The gas 
was shown to be a valuable product and an essential 
factor in the working economy of an iron and steel 
plant. Many interesting data were included in the 
paper, which we reprinted on page 318, ante. 

Mr. F. H. B. Gough, who opened the discussion, 
thought that the tests given in the appendix on a 
gas engine proved this unit to be modern and very 
efficient. Further, the water-tube boiler installa- 
tion at Frodingham gave an efficiency of over 83 per 
cent. ; it was thus an ideal installation for a steel 
works. The only other speaker, Mr. A. F. Webber, 
also referred to the blast-furnace gas-fired water- 
tube boiler installation at the Frodingham steelworks. 
The author had stated that the temperature at 
which the flue gases left the boiler was 347 deg. C. 
This temperature seemed abnormally high, and it 
did seem that there was something wrong with the 
heat transmission within the boiler. Furthermore, 
the average temperature of the feed water entering 
the economiser was 158-6 deg. F. and the average 
temperature of the feed water entering the boiler 
was 197-7 deg. F. Thus there was a rise of tem- 
perature in the feed water of only 40 deg. F., and 
it still left the economiser at a temperature of under 
200 deg. That was not very satisfactory. One 
last point was that the temperature to which the 
air was preheated should have been given. Clean 
blast-furnace gas was probably about the best 
boiler fuel available. 

Mr. Baxter, who was only able to give a brief 
reply, said that a boiler efficiency of 83 per cent. 
was very much better than that obtained in ordinary 
|steel-works practice. The particular test on the 
| water-tube boiler quoted in the paper had been 
| carried out by the firm who had installed the plant 
|'He had not the slightest doubt that there were 








refinements which, if adopted, would still further 

increase that efficiency. 

PRODUCTION STEEL 
FURNACE. 

The third paper considered was a contribution 
from Mr. Arthur Robinson on “Some Factors 
Leading to Greater Production from a Steel Fur- 
nace.” The author dealt with some factors which 
control the rapidity of working of e« steel furnace, 
namely, furnace design, fettling and repairing 
practice, heating control, charging and casting 
facilities, quality and mechanical condition of raw 
materials, process and practice, chemical control, 
and staff. We reprint Mr. Robinson’s contribution 
on page 345 of this issue of ENGINEERING. 

After Mr. Robinson had finished the reading of an 
abstract from his paper, the Chairman said that 
there was no time for oral discussion, but that 
contributions in writing would be welcomed. He 
then stated that the last paper on the agenda for 
that morning, namely, “ The Effect of Tin as an 
Impurity in Mild Steels,’ by Professor J. H. 
Andrew and Mr. J. B. Peile, would be taken as 
read and discussed by correspondence. The meeting 
then adjourned until 10 a.m. on the following day, 
Thursday, September 14. After lunch at the Royal 
Victoria Hotel, at the invitation of Sheffield indus- 
trialists, the members left by motor coach to visit 
the works of Messrs. English Steel Corporation, 
Limited ; Messrs. Steel, Peech and Tozer, Limited ; 
Messrs. The Staveley Coal and Iron Company, 
Limited ; Messrs. Walker and Hall, Limited ; Messrs, 
Edgar Allen and Company, Limited ; Messrs. The 
Sheffield Coal Company, Birley ; Messrs. Brown, 
Bayley’s Steel Works, Limited ; Messrs. Darwins, 
Limited; Messrs. B. Huntsman and Company, 
Limited ; Messrs. Markham and Company, Limited, 
Chesterfield; and the Corporation electricity 
power station. In the evening a reception was held 
in the Town Hall by invitation of the Lord Mayor 
and Corporation of the city of Sheffield. 

(T'o be continued.) 
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SECTION G.—ENGINEERING. 


SEWAGE TREATMENT AND DISPOSAL, 

Tue meeting of Monday, September 11, at which 
Mr. R. W. Allen presided, was devoted to a dis- 
cussion on the subject of sewage treatment and 
disposal. An introductory paper had been prepared 
by Mr. J. Duncan Watson, and in inviting him to 
read it, the President extended a welcome to him. 
We reprinted this paper in last week’s issue on 
page 283, so that we need not deal with it here. 

At the conclusion of Mr. Watson’s paper the 
President said it was proposed to discuss all the 
papers en bloc, and he then called on Mr. H. F. 
Atter to read his paper, which dealt with the legal 
aspects of river pollution, with special reference to 
the Rivers Pollution Prevention Act, 1876. The 
paper stated that the Joint Advisory Committee en 
River Pollution reported in 1928 that there was no 
lack of administrative authority for enforcing the 
law, but, “ nevertheless, it is admitted on all hands 
that many of our rivers are seriously polluted and 
that the law designed to prevent avoidable con- 
tamination is to a large extent not put into opera- 
tion.” The paper examined the provisions of the 
existing law and suggested means by which it might 
be more effectively enforced. The Act dealt in 
separate parts with solid refuse, sewage, and trade 
refuse. It applied to all non-tidal rivers and 
streams, and the duty of enforcing it was entrusted 
to county councils, borough councils, urban and 
rural district councils, and fishery boards. The 
procedure was not expensive, as the county courts 
had jurisdiction to deal with all offences. The Act 
also enabled local authorities to give facilities to 
manufacturers to drain their trade effluents into the 
sewers, and thus enabled sewage and trade refuse to 
be purified at one centre under expert management. 

The next paper, by Professor W. E. Adeney and 
Dr. A. G. G. Leonard, dealt with the purification 
of sewage by natural processes. It was read by 


Dr. Leonard, This paper, which will be re-printed 
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later, gave the results of laboratory experiments 
which elucidate certain fundamental principles 
involved in the aerobic purification of sewage 
liquors. By the extraction and analysis of the gases 
occurring in polluted waters undergoing oxidation, 
it had been possible to study the changes accom- 
panying the destruction of impurities occurring in 
true and colloidal solutions in such waters. Thus 
it had been established, within the limits of experi- 
mental error, that equal volumes of the same 
polluted water undergoing fermentation 
consumed equal quantities of oxygen and gave rise 
to products which were constant in quantity, 
provided always that dissolved oxygen was present 
in excess, The rates of solution of oxygen and 
nitrogen by fresh and salt waters had been deter- 
mined and a well-defined mathematical equation 
obtained connecting rate of solution, surface 
exposed, volume of water, temperature, and degree 
of saturation. Air dissolved by water at its surface 
did not remain concentrated in the surface liquid, 
but sank more or less rapidly, carrying aeration to 
depths of at least 10 ft., a process for which the 
term “ streaming *’ had been adopted. 

The next paper taken was one by Mr. John 
Haworth on “ Bio-Aeration or Activated Sludge,” 
and this was followed by one entitled “ The Treat- 
ment and Utilisation of Sludge,”’ by Mr. Frank C. 
Vokes. Both these papers were reprinted in last 
week’s issue, of ENGINEERING, the former on page 
284 and the latter on page 317. 

The final paper, by Mr. H. R. Lupton, dealt with 
the machinery utilised in sewage treatment, and 
will be reprinted in an early issue. In giving his 
Mr. Lupton alluded particularly to the 
sewage disintegrator. By means of this machine, 
known as the Gargantua, the solid contents of the 
sewage could be disintegrated in order to speed up 
decomposition and thus counteract pollution. 
The process could be applied to screenings, the 
disposal of which had otherwise to be effected by 
burying, burning or dumping at sea, all of which 
methods The disintegrated 
screenings, on the other hand, could be digested, 
becoming not only innocuous, but also 


aerobic 


paper 


were objectionable. 
thereby 
assisting in gas production. 

In inviting the President remarked 
that the public expected a pure water supply and 
sewage disposal, but took no notice of 
these matters until something went wrong. Of 
the many things that had interested him, one was 
the question of flies brought out by Mr. Haworth. 
Anything that could be done to exterminate them 
; He was also interested 
in the ingenious apparatus referred to by Mr. 
Lupton. He thought the papers read that morning 
were an example to other nations of our leadership 
in the matter of sewage treatment. He proposed a 
vote of thanks to the authors, especially to Mr. 
Watson, and added that the subject was an inter- 
national one, so that the information given would 
benefit not only our own nationals, but the world at 


discussion, 


efficient 


was of great importance, 


large. 

The discussion was opened by Mr. H. C. White- 
head, who said he felt the papers required a long 
period of mental digestion before a useful contribu- 
tion could be made to the discussion. Mr. Watson, 
he said, had referred to the natural reluctance we 
had of using water which had been before, 
but Londoners might not have realised that they 
were drinking water which had been used previously 
by towns in the Thames Valley. We had adequate 
supplies in most places, but in industrial 
centres water was being used for industrial purposes 
that had been sewage but had been purified suffi- 
ciently to render it safe for trade purposes. Mr. 
Haworth had mentioned that thirty or forty years 
ago the whole object of sewage purification was the 
prevention of nuisance, That, however, had been 
changed in recent years, and we now went farther, 


used 


some 


carrying purification to such a degree that the 
water could be re-used for trade purposes. 

Mr. A. T. Gooseman referred to the disposal 
of screenings, which he said had previously given 
rise to nuisance and had to be carted away. He 
had since made experiments with a plant in which 
the sereenings were discharged on to an endless 
belt and then delivered by an elevator to a hopper, 
whence they went down a chute to a digester. 





In this they were cooked for six or eight hours, 
producing a valuable manure which they were able 
to sell instead of having to pay for its disposal. He 
then gave a brief description of the Leicester sewage- 
disposal works, which he invited the members to 
visit. 

The next speaker, Professor W. E. Adeney, in the 
course of his remarks, said scientific men had come 
to see the value of natural processes and some had 
examined the principles involved ; when this was 
done progress was made. He was purely a chemist, 
but it was a pleasure to come among engineers, and 
to keep abreast of scientific study must be good 
for the communities of the world. 

Mr. F. R. O'Shaughnessy, after mentioning the 
methods in use in America for sewage treatment, 
referred to Mr. Atter’s paper and the 1876 Act, 
saying that too much must not be taken for granted. 
We were greatly indebted to Dr. Adeney and his 
colleagues for all they had done. He thought, 
however, that the suggestion that humus played 
any substantial part was quite inadequate, and did 
not agree with the explanation of the absence of 
odour. He disagreed also with the suggestion that 
aerobic digestion took place in two stages, saying 
that he regarded the process as continuous from 
beginning toend. He suggested that nitrogen acted 
as a catalyst in transferring oxygen from the atmos- 
phere or the water to the non-nitrogenous material. 
He criticised some of the points in Mr. Haworth’s 
paper on “ Bio-Aeration, or Activated Sludge,” 
expressing the opinion that some of the charges 


made against other processes were without 
substance. 
Mr. J. T. Calvert said Mr. Watson had referred 


to the re-use of water, and remarked that, in the 
Los Angeles plant, the sewage was treated by the 
activated-sludge process, filtered, chlorinated, and 
then put back into the ground water system, Where 
water was expensive he could see no objection to 
its re-use if properly treated. He asked for further 
information on the “streaming” referred to in 
Professor Adeney and Dr. Leonard’s paper. 

The next speaker, Professor F. G. Baily, referred 
to the legal aspect of the matter, and said that one 
trouble of the 1876 Act was that the only authority 
that could put the Act into operation was the 
local authority. The local authority was the chief 
sinner and was largely composed of manufacturers, 
who were the transgressors. It was a crying evil 
that the body which was, obviously, one of the 
chief sinners had to put the Act into action against 
itself, 

The last speaker in the discussion was Mr. F. T. K. 
Pentelow, who remarked that in Mr. Watson’s 
paper it had been suggested that the centralisation 
of sewage purification would be a good thing. He, 
however, did not know if that would be the case. 
Rivers had a considerable power of self-purification, 
and if there were a series of towns the output of 
sewage from each was small, and any defect in the 
purification plant would be compensated by the 
self-purification of the river. If, however, the 
sewage were collected and treated in one large 
plant any defect in the plant might well overtax 
the river at the point of discharge. He remarked 
also, with regard to the reference in Messrs. Adeney 
and Leonard's paper to the re-aeration of water, that 
plant life was an important agent in this. 

The President, at this point, asked Mr. Vokes if 
it were correct that the exhaust gases of engines 
running on sewage gas were discharged at a tem- 
perature of 1,130 deg. F., as stated in his paper. 
This seemed very high, and he asked if it were 
inherent in sewage gas. In modern oil engines 
the designer endeavoured to get the exhaust tem- 
perature as low as possible in order to obtain a high 
efficiency. The temperature of the exhaust gases at 
full load, in the case of a well-designed engine tested 
in accordance with the British standard specification, 
would not exceed 700 deg. F. 

Dr. Leonard, in reply to Mr. O'Shaughnessy, said 
the suggestion referred to was based on experiments 
made by Professor Adeney in 1897 on the action 
of humus and the production of nitrates. The 
experiments were perfectly sound, but their appli- 
cation to complex problems was a speculation. 
With regard to the first and second stages, which 
Mr. O'Shaughnessy suggested took place simulta- 





neously, it was difficult to contradict this, but 
experimental results supported the two-stage theory. 
With regard to the streaming effect, he said, mixing, 
wind, &c., had an enormous effect, but the experi- 
ments were made with cold water in glass tubes up 
to 10 ft. in length, a steady temperature being 
maintained for periods up to ten weeks. With 
every variable eliminated he had no doubt that 
aeration would result as stated in the paper. 

Mr. Atter, in reply to Professor Baily, said that 
the county councils were given power to enforce the 
provisions of the Act as well as the local authority, 
and as far as sewage pollution was concerned any 
person could take proceedings. In answer to the 
point raised by Mr. Pentelow respecting large and 
small sewage works, he said that in the West Riding 
it was certainly better to have a large works than 
a number of small ones. Self-purification was out 
of the question in these industrial areas. 

Mr. Haworth, in answer to Mr. Whitehead, said 
he remembered another case of water being re-used. 
The scheme was sanctioned by Parliament for 
5,000,000 gallons a day of sewage effluent to be 
treated and filtered and then pumped a distance 
of 11 miles to the base of a compensation-water 
reservoir. The purified sewage effluent was put 
into the stream for industrial use, so that 5,000,000 
gallons a day were saved and put into the public 
supplies from the reservoir. He answered Mr. 
O’Shaughnessy’s criticisms and remarked, with 
regard to turning trade wastes into sewers, that it 
was necessary in any legislation to make provision 
so that some regulation of certain trade wastes 
could be obtained. It seemed, however, that there 
was no other way of dealing with certain manu- 
facturing wastes, but there should be means for 
regulating and giving preliminary treatment to 
particularly difficult wastes. 

Mr. Vokes said, in answer to the question of the 
temperature of the exhaust gases raised by the 
President, that the high temperature was entirely 
due to burning methane gas at a speed of ignition 
one-tenth of that of coal gas. Mr. Lupton said 
Mr. Gooseman advocated cooking in place of 
disintegration, but pointed out that in the latter, 
no screening was required, so that the comparison 
should be made between cooking and screening and 
disintegration alone. 

Mr. J. Duncan Watson, who had been invited to 
conclude the discussion, said, in the course of his 
remarks, that he had suggested some years ago that 
sewage works might be put under ground, and he 
had found that this had actually been done in Japan. 
His remarks, however, had to be curtailed owing 
to lack of time, and he concluded by expressing his 





pleasure at hearing some of the papers. The 
meeting then adjourned. 
(To be continued.) 
LITERATURE. 
+o 
British Patents and Designs Statutes. By H. J. W. 
Buss, B.A, (Oxon), F.1.C. London: Stevens and 


Sons, Limited. [Price 4s. 6d.) 

THE compiler of this little publication has produced 
one of those works—perhaps it was the earliest of 
them—which comprises what is known as the con- 
solidated form of the Patents and Designs Acts 
from 1907 to 1932, with Index and references to 
alterations and amendments made to the basic 
Act. The work is very clearly printed on paper 
which will stand a good deal of handling, but the 
cover is not quite so strong. The characteristic 
feature of the book appears to be the very pithy 
notes applied to many of the Sections of the Act, 
namely, notes such as “New Section: the old 
Section reads ...,” ‘Section 29 was re-cast in 
1919,” “* New Proviso,” and so on. On the other 
hand, although in this way the changes in each 
Section are indicated, the exact wording of the 
Section as it stood is not given, and it is, therefore, 
sometimes necessary to consult a copy of the main 
Act to place the matter beyond doubt. 

The index is certainly useful, but might with 
advantage be made more detailed, because on 
examining the same after reading a short Section 
marked “Convention Applications,” for further 
guidance on a point mentioned, it was seen that 
there is only one heading, ‘‘ Convention and Foreign 
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Applications” without any sub-heading, where 
five or six might have been expected. The actual 
amendments made by the Act of 1932 have been 
dealt with several times before (vide Enar- 
EERING, May 20, 1932, page 604, and November 
18, 1932, page 600), so there is little point in men- 
tioning them here. They are incorporated in their 
proper place in the publication in question. The 
author refers to the Patent Office issue of Rules, 
but does not appear to indicate where the Rules 
apply to the Act, a point which may be of some 
importance, seeing that it is suggested that the 
work may be of use to engineers, research students 
and the like, who are necessarily not so familiar 
with the relationship mentioned as are legal and 
Patent practitioners. 


Vol. I. Thermodynamics, Combustion, 
Cooling, Testing. By J. D. Frirer, A.R.C.Se., D.LC., 
Wh. Ex. (London). Charles Griffin and Company, 
Limited. [Price 10s. net.] 

THE first three or four chapters of this book are 
devoted to well-known principles and formule of 
elementary thermodynamics. As far as it goes, this 
section of the book is well carried out, and the 
reading of the teacherless student will be greatly 
facilitated by the fact that all the algebraic steps 
are given in the various proofs. In reading the 
chapter on the expansion of gases, careful atten- 
tion must be given to the author’s employment of 
suffixes (e.g., in V,, V2), V, always referring to the 
initial state. This necessitates some care on the part 
of the reader if he wishes simply to use the expres- 
sions in a mechanical fashion. 

In the treatment of the high-speed compression- 
ignition cycle, insistence is rightly laid on the fact 
that this cycle differs very little from the usual 
petrol-engine cycle, whilst it is shown that any 
divergence from the constant-volume cycle means 
a diminished air standard efficiency. Useful notes 
are given on the value of turbulence in such engines. 
When treating cycle efficiencies some mention 
should have been made of Tizard and Pye’s work 
on attainable ideal efficiencies, which, affected by 
the actual properties of the combustible mixture, 
are always considerably lower than the air standard 
efficiency for the same compression ratio. In 
dealing with the temperatures of the cycle, the 
author wisely and considerately eschews the use 
of the pound molecule and expresses heat values 
“ per pound,”’ but does not clearly state, on page 36, 
that ‘ per pound of fuel ’’ is meant. The conver- 
sions from the original quantities in kilogramme 
calories per gramme molecule have been accurately 
performed, but it might have been better to have 
given the details of these operations, to aid the 
student in his reading elsewhere, for it is unlikely 
that chemist writers will ever forsake their favourite, 
if elusive, mols. Unfortunately, the temperatures 
calculated by neglecting dissociation are, as the 
author points out, far above the actual ones. In 
working out an approximation to the temperatures 
attained when dissociation is taken into account, 
it would probably have been preferable, and would, 
in fact, have been a very acceptable piece of work, 
if the author had embraced the Tizard-Pye theory 
boldly, and worked out a numerical example in 
C.H.U’s. 

The subject of detonation is dealt with rather 
briefly ; the author does not attempt to state the 
principles underlying cylinder head design and plug 
position ; neither, on the other hand, does he give 
any abstract of modern theories of the phenomenon 
itself. On page 58 it is stated that turbulence of 
the mixture is increased after compression. This 
is possibly true with special forms of head suitable 
for side valves, but is certainly not true for com- 
bustion chambers with overhead valves, nor for 
ordinary heads, since in these the turbulence is due 
to the speed of inflow past the inlet valve, and 
largely dies down during the compression stroke. 
Some useful notes are given on modern cooling 
systems, but it is doubtful if the designer would 
be able to determine the dimensions of a radiator 
from the information supplied. A good description 
is given of the ‘“‘ Farnboro”’ electric indicator, which 
enables an average diagram to be plotted with 
considerable precision. 

The mechanical side of engines is hardly dealt 
with and will presumably be treated in vol. ii. 


Aero Engines. 


The book is excellently produced, the diagrams are 
large and clear, and there is a commendable absence 
of misprints, whilst the footnote references through- 
out will be found very useful, and, indeed, indis- 
pensable. 





THE OXYLENE TIMBER FIRE- 
PROOFING PROCESS. 


THE members of the British Association, together 
with representatives of the Admiralty and the Board 
of Trade and others, recently had an opportunity of 
appreciating the effectiveness of the Oxylene process 
of fireproofing timber. This process has already been 
described in ENGINEERING,* but it may be recalled 
that it consists essentially of first submitting the wood 
to a thorough steaming under high pressure in steel 
cylinders, so as to open the pores and to vaporise the 
sap. The steam is then replaced by a vacuum, so 
that the air and vaporised sap are withdrawn into 
a condenser. While still under vacuum an aqueous 
solution of phosphate of ammonia and other anti- 
pyrene chemicals is next run into the cylinders and is 
forced into the wood under hydraulic pressure. After a 
definite interval, depending on the properties of the 
timber, this pressure is cut off and the solution is 
allowed to drain away. The timber is then weathered 
and dried for a time in the open air, and is finally 
run into hot-air kilns, where the drying and hardening 
process is completed. The theory of the action which 
occurs when heat is applied is that the crystals formed 
on the outside of the wood by the treatment exclude 
the atmospheric oxygen and prevent it from com- 
bining with the cellulose material in the wood, so that 
the latter is rendered fireproof. 

The demonstration to which we have referred took 
place at the Market Bosworth works of the Timber 
Fireproofing Company, Limited, who carry out the 
process. Two huts of identical dimensions, and both 
built of 6 in. by 1 in. tongued and grooved yellow deal 
boards with suitable supports were used, the only 
difference being that the timber of one hut had been 
previously fireproofedeby the Oxylene process. Each 
hut contained model pieces of furniture. An equal 
number of yellow deal blocks were placed in iron 
trays under each hut and were moistened with equal 
quantities of petroleum, which were then simultaneously 
ignited. In a short time the untreated hut was well 
alight and within twelves minutes it was enveloped in 
flames. In twenty minutes it had collapsed on to the 
fuel bed and in thirty minutes was completely destroyed. 
Meanwhile, except for external blackening, the other 
hut was entirely unaffected, and when the fuel tray was 
withdrawn at the end of 30 minutes it was found that 
no damage or discoloration had occurred to the interior 
or its contents. The floor, which was of 1-in. deal with 
a lining of j-in. plywood, was not distorted. The 
maximum temperature recorded inside the hut was 
140 deg. F. 

In the course of an address, which followed the 
demonstration, Mr. J. H. Narbeth said that the long 
hot summer had resulted in many incidents which 
must perforce increase the study of the problem of fire 
prevention. A very casual examination of the fires 
that had occurred in buildings and private houses and 
on piers and ships was sufficient to show that the 
appalling speed with which these fires gained the 
upper hand was due.to the presence of dry wood. To 
some extent this position could be improved by the 
installation of alarms, sprinklers and other fire- 
fighting appliances, but these were often rendered 
inoperative, as was shown by the fact that the most 
serious ship conflagration which had occurred in this 
country during recent years had run its course 
because no water was available within reach of the 
engines, while in another the alarms had not been 
put into use by those who discovered the fire in its 
early stages. It must be obvious, therefore, that if 
wood could be treated so that it offered a reasonably 
long resistance to a serious outburst of fire without 
losing any of its practical qualities, time would be 
given for alarms to be operated and sprinklers to be 
brought into action. Flames and smoke would also 
be reduced so that a sufficiently near approach could 
be made and the fire effectively quenched. 

The development of the Oxylene treatment, which 
enabled timber to be fireproofed without detriment to 
its quality, had been a long and expensive business. 
Fireproofing itself was simple enough, but unless care 
was taken, exudation of chemicals, corrosion, warping 
and decay might occur. The timber arrived at Market 
Bosworth in most varied conditions as regards class, 
quality and seasoning, and had to be sorted out 
so as to give cylinder loads of approximately the 
same character. Different sorts of wood required 
different pressures and periods of treatment, and the 
same class of wood from different sources varied very 
greatly in moisture content, and, therefore, required 








* See ENGINEERING, vol. cxix, page 11 (1925). 


different temperatures and periods of steaming and 
vacuum times. The moisture content might, in fact, 
be as high as 60 per cent., with the result that most 
of the timber left the factory weighing less than when 
it entered, in spite of the weight of impregnating 
materialadded. Different kinds of timber, and occasion- 
ally loads of timber of the same kind but of different 
dimensions, showed the most extraordinary variation 
in readiness to absorb the watery solution. The pro- 
cesses of drying and hardening constituted one of the 
most serious commercial difficulties, because of the 
time they took. Considerable expenditure had been 
incurred in the endeavour to find means of shortening 
the drying period, but without any great success. It 
was, therefore, necessary to appeal to the users of the 
process to adopt some measure of standardisation in 
the dimensions of their materials, so that the Timber 
Fireproofing Company could prepare stocks for imme- 
diate dispatch. Failing this, material must be ordered 
sufficiently far in advance to give time for efficient 
treatment. 

Turning to the results obtained, Mr. Narbeth said 
that tests showed that timber treated by the Oxylene 
process complied with the standard of fire resistance 
laid down in the Merchant Shipping Act. In other 
words, it would withstand a temperature of 1,500 deg. F. 
for one hour. The luxury liner Queen of Bermuda had 
twenty-four fireproof doors which had been treated 
by the process, and it had been largely used on modern 
Italian liners, as well as in France, Norway and 
Denmark. Since the war, the Admiralty had employed 
it to an increasing extent for cabin bulkheads, doors, 
furniture and fittings of all kinds, and their example 
had been followed by the Air Ministry. Tests carried 
out by various forestry and timber authorities in the 
United States indicated that the process gave efficient 
fire-resisting properties, and it had, therefore, been 
authorised for wood used in aircraft. It might be 
added that plywood, as well as solid timber, could be 
successfully treated, and that the surface of the latter 
became harder and smoother, so that less filling for 
priming, polishing or painting was required. More- 
over, the treatment was permanent and no disintegra- 
tion occurred. Tests showed that the so-called soft 
woods, when fireproofed by the Oxylene process, had 
a much greater quality of fire-resistance than the 
more costly hard woods that had not been treated. 

Though special reference had been made to ships, 
timber treated by the Oxylene process was equally 
serviceable for buildings, and was also being success- 
fully used on the London Underground and other 
railways, having been approved by the Home Office 
and London County Council for these purposes. It had, 
further, been employed for the fireproofing of fabrics, 
such as scenery and curtains in theatres and cinemas, 
and the canvas used for life jackets in the Navy, as well 
as on the straw employed for thatched buildings. 


ORGANISING A RESEARCH 
BUREAU.* 


By J. C. Sropant Stuart. 


Introduction.—For the purpose of this paper, the 
definition of the word “ research”? may be taken as 
meaning general scientific service, by advice, supplying 
of accurate data, and the provision of scientific intelli- 
gence and literature. The organisation to be described 
is that of Messrs. Sir W. G. Armstrong, Whitworth 
and Company (Engineers), Limited, Scotswood Works, 
Newcastle-upon-Tyne. It supplies information on 
diverse subjects to the following subsidiary companies 
and departments: Companies.—Spencer-Hopwood 
(Boiler) Company, Isothermos (Axlebox) Company, 
Cravens (Machine Tool) Company, Armstrong Saurer 
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(Lorry) Company, Walker Shipyard, and Close Works 
Foundry. Departments.—Diesel Traction Department, 
Locomotive Department, Marine Department, Pneu- 
matic Tool Department, Furnace and Die Casting 
Departments, and General Engineering Department. 
A considerable proportion of the information is 
supplied through the medium of weekly abstracts from 
the Technical Press. They contain general, patent, and 
catalogue sections which will be dealt with fully later. 
The need for such an information service was foreseen 
by the writer some five years ago, and the preliminary 
organisation was undertaken by him in odd moments. 
As the services rendered became known, considerable use 
was made of them, until they grew to such an extent 
that a suitably-equipped office was found to be neces- 
sary. The present layout of this office is shown in 
Figs. 1 and 2, page 342. The initial cost was negli- 
gible. The arrangement of the office, with the fittings 
available, was, however, very carefully planned to pro- 
duce maximum efficiency at a minimum of cost. 
Functions of the Bureau.—As now organised, the 
principal functions are as follows :—(1) Reviewing 





* Paper to be read before the Association of Special 
Libraries and Information Bureaux (A.8.L.1.B.), at 
Bristol, on Saturday, September 23, 1933. Abridged. 
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weekly, circulating, abstracting and filing about fifty 
periodi¢als; (2) Card indexing articles abstracted ; 
(3) Distributing abstracts; (4) Obtaining and circulat- 
ing catalogues ; (5) Registering catalogues ; (6) Obtain- 
ing and circulating advance copies of papers read to 
technical institutions; (7) Distributing monthly 
circulars giving details of technical meetings ; (8) Post- 
ing in works and offices notices of technical meetings ; 
(9) Examining weekly all patent abridgments and 
perusing the patents Journal ; (10) Distributing weekly, 
patent abridgments and specially ordered patent 
specifications; (11) Reviewing, where possible, ordering 
when necessary, and issuing new publications; (12) 
Obtaining, upon request, information on any subject 
likely to be of use to members of the staff; (13) Catalogu 
ing all publications purchased by the company; (14) 
Generally acting in an advisory capacity on questions 
relating to technical, practical and patent problems. 

Preliminary The first steps taken 
towards organisation were as follows :—{a) Tabulating 
a list of all periodicals purchased by the company, or 
received free through their publicity department ; 
(6) Tabulating a list of all text-books and bound 
volumes in the possession of departmental managers 
but owned by the company; (c) Compiling a list of 
institutions, &c., to which the company subscribed ; 
(d) Establishing friendly relations with local libraries ; 
(e) Establishing friendly relations with all the leading 
technical in Britain; (f) Obtaining from 
departmental managers a note of the technical institu- 
tions of which they are members; (g) Issuing instruc- 
tions to departmental managers that all orders for 
literature of any description should pass through the 
(A) Issuing instructions to all departmental 
managers that all patent work would be undertaken 
by the Bureau; (j) Opening an account with the 
Patent Office for the purchase direct of patent speci- 
fications and forms, and the supply of the Journal and 
abridgments ; (£) Ordering all periodicals through one 
agent; (/) Taking out membership in A.S.L.L.B. 

It may here be stated that it was originally the 
intention to incorporate in the Bureau a central refer- 
ence library However, after fuller consideration of 
the scattered nature of our various departments, it was 
decided that such a scheme would not be practicable. 
Had it been insisted upon there is no doubt that a great 
deal of time would have been wasted by departmental 
managers and their staffs having to leave their offices 
to consult at the library. Also, and what was perhaps 
more important, friction with the Bureau might have 
resulted. This would have been fatal, as no informa- 
tion Bureau can hope for success unless it maintains 
the most cordial relations with all departments. At the 
moment, therefore, only text-books of a general nature 
and bound volumes of periodicals in general use are 
housed in the library, together with all patent volumes, 
catalogues, and four years’ copies of unbound volumes. 
\fter a four-year period, old volumes go to a store. 

The above preliminaries settled, the necessary 
machinery affecting each was put into operation and 
weekly abstracts commenced. The first issue con- 
sisted of six type-written copies, which were circulated 
to directors and managers only. The idea immediately 
appealed to them, and it was decided to issue copies 


Organisation. 


societies 


sureau ; 


to the staff generally. This resulted in numerous 
applications for periodicals, all of which were dealt 
with in odd moments and without increase of staff. 


This state of affairs lasted for about two years, during 
which time a suitable office centrally placed had been 
obtained and the literature collected moved into it. 

Requests for all kinds of information kept pouring 
in, together with an ever-increasing number of requisi- 
tions for books. Fig. 3 shows graphically the increase 
in the number of periodicals (only) issued during the 
past two years. The increase, it will be observed, is 
about 600 per week. The periodic rises in the graph 
each indicate the results of some new feature which has 
proved a success. Examples of these features are the 
marking of special articles to individuals and the use of 
the front page of the abstract as a requisition form. 
With the ever-increasing volume of work, hecame 
necessary to obtain assistance. 

Simultaneously with the growth of interest in general 
literature there was distinct evidence of “ patent 
mindedness ” developing in all departments. Not only 
was more interest taken in the perusal of other people's 
patents, but patentable inventions became very 
numerous with obvious advantages to the company. 
This was highly gratifying, since the inter-relationship 
between technical and patent literature is very close 
and therefore a considerable saving of time was effected 
by the close correlation of work on both. 

Detail Organisation.—It is now proposed to discuss 
in some detail certain of the methods employed in 
dealing with Items | to 14 covering the functions of the 
Bureau. 

(1) Receiving and Circulating, &c.—All publications 
received, whether purchased copies or voucher copies, 
are placed in the “in” basket, table A, Fig. 2, 
from which they are transferred to the pigeon-hole 
in rack B, marked “ New Books in”, Fig. 1. They are 





then stamped with the company’s stamp, registered, 
and the company’s advertisements cut out, before being 


placed in the pigeon-hole marked “ Books to be 
abstracted.” When abstracted, they pass to “ New 
Books out,” and subsequently, in time, to “ Books in 
Circulation,” and, finally, to “* Books to File.” They 


are then transferred to shelves and either in time bounc 
or placed in a store. The same procedure is, by the 
way, adopted with patents and patent abridgments. 
The rack B is one of the most useful fittings we 
could have “ found,” as it shows at a glance not only 
the amount of work in hand, but the stage which it 
has reached. 

The register for books received is in two parts, one 
for weekly books, and one for monthly. We found 


this preferable to having them together, as it facilitates | 


examination. Sheets are drawn up from time to time 





to C2d. A complete index is kept and this forms the 
library catalogue, which is issued to all senior and 
junior managers and departmental chiefs. Including 
works magazines, trade publications, voucher copies 
and periodicals purchased, we have on our lists at 
the moment exactly one hundred publications. Of 


1| these, we purchase exactly 25, at a total weekly cost of 


78. 8d. 

Abstracting.—Where time permits, we endeavour to 
abstract books as soon as they arrive. This gets them 
| into circulation and does not throw so great a burden 
}on the abstractor and typist. Free copies not regu- 

larly received are first examined, and if not abstracted, 
| laid aside for six months and then scrapped. Those 
jabstracted are stamped “ Abstracted Pages ay 
Pages abstracted are later transferred to a loose-leaf 
box file and indexed. Books received regularly are 






















































































and added when required to the file which holds them. ‘then examined, and if they contain information of 
The register arrangement is shown in 
Table I, on the opposite page, and is Fig.1. — asta 
self-explanatory. 

One of our chief aims is to get pub- 
lications into circulation as quickly as L a 
possible, and we therefore adopt the 
following procedure. Where more than | nT -_— 
one copy of a publication is received the [#YEARSISSUEOF VARIOUS | UT B 
remainder are numbered 2,3, and soon, [ ‘PERIODICALS 2 iziz ake s 
and are immediately put into circulation. po. ~ pO. zii9 08. - 
Certain books go to the management at f[ — a0. 3 Se eae | 
once, while others go to those who are on x 
our list of regular readers. Labels of the ------------------------ 27.0 -------------------------> 
type shown in Table II are affixed to all Fig.2. 
books before issue. These labelsare kept [ 4 i TT B 
in sizes varying from 5 lines to 17 lines. ——] YQ 
Names of readers are typed on to them | 
and a record kept. It will be noted that |y i 
the last meen. each department must Is e} | a A = . 
return the book to the Bureau, where it ® | = |ORAWING pesx epee eT eens 48 D 
is again booked in and out. This entails [4] % | SOARO C = al 48 < 
a little extra labour, but it was found to i e [ors] ls § 
be absolutely necessary in order to keep § alia iB. ot } 

. = <2 - , | i REQUISITIONS BOOKS IN 
track ofthem. The column“ You wanted | i IN 
to see page . ” enables a reader who 2) 
may be the last on the list, and have for- | } gz 
* sys Sq} | case [CASE FOR | 

gotten what he requisitioned, to turn at | 1 | | Case | ff] corre PATENT FILES 
once to the article he desires to read. Goa3.a) “ENGINEERING” 


In the early stages, we had difficulty with 
certain people holding up books, but we now have them 
on the “ black list,” and place their names last on all 
lists and generally keep chasing them. Occasionally, we 
find it necessary to send out special appeals to offenders, 
and we use the front page of our abstract for this pur- 
pose. Books when ready for issue are placed in their 
appropriate divisions on table A, Fig. 2, and are col- 
lected and distributed by the internal postal system. 
The method of requisitioning is by means of the 
bottom half of the front sheet of the Abstract (see 
Table V). Being all one size, these forms are readily 
handled. They are delivered by the post boys into the 
basket C, Fig. 2. It takes about 14 to 2 days for 
all requisitions to arrive and they are left for that 
period. The next step is to sort them out into depart- 
ments, and when this is done the requests on each 
requisition are transferred to a sheet of foolscap, on 
which the names and dates of the various books are 
written. This gives a list of names in departmental 
order under the book title. In a filing cabinet are 


kept files with the names of books regularly received | 


In these files are kept the lists of regular 
for each book), to which 


on them. 
readers, and loose sheets (one 
are added the weekly requests. The procedure 18s as 
follows: The names of departmental managers 
receiving a publication regularly are divided by the 
number of books available and the books issued to 
them. By the time they are returned, the special 
requests have been added, in departmental order, to the 
list of standing requisitions from the staff. Three 
copies of the list are made for each book. One 
into the book file, one is pasted on to the book, and | 
one to the departmental chief, who appoints a| 
junior to see that the book is circulated. All sheets | 
which are to be pasted to books are kept in a separate 
file until the books are returned by the management. 
The sheets are examined daily, and if a book has been 
too long in circulation the reason is ascertained. 

Filing Classification.—All books and book files are 
classified under 8 sections, viz., A-H. 


A includes business and general information. 


goes | 


goes 


I - general engineering, Kc. 

C ‘ locomotives, railways, &c. 

D . shipbuilding, marine engineering, &c. 
E = automobile, Diesel engine, &c. 

F ~ foundry, die casting, &c. 

G o” pneumatic tools, air compressors, &c. 
H boilers and fuel, general. 


Patent literature has the code letter J 

Technical institution papers and volumes, K. 

Where we 
are denoted by the 
volumes of the Locomotive, 


have yearly or half-yearly volumes, they 


letters a, 6, &c. 


——— 


Fig. 3. NUMBER OF PERIODICALS ISSUED. 
| 1931-33. 
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interest to the company, abstracted. It should be 
noted that in some publications the contents index 
only mentions the principal articles, whereas informa- 
tion of value is often contained in quite short and 
seemingly unimportant articles. 

The following three methods of abstracting are in 
use: (a) writing them out in pencil; (6) writing and 





Thus the bound 
which we have from 1929, 
are coded Cia to Cid, and The Railway Engineer, C2a 


dictating ; (c) dictating. 

(a) This method is laborious and is only resorted to 
when the stenographers are “snowed up,” and the 
abstractor is anxious to get books into circulation. 
It has, however, this advantage, that it impresses 
details in the abstractor’s mind. 

(6) It frequently happens that abstracts are under- 
taken at home, particularly on week-ends when a 
number of books may be read. Rough notes can then 
be made, and the remainder of the abstract dictated. 
] 


) This is by far the simplest and quickest 

method, and to those with a flare for abstracting, very 
simple and speedy after a little experience. Experience 
| is, however, essential to speed, and it amounts to the 
abstractor being able to tell almost at a glance where 
| an article will contain useful information. The author’s 
name will, for example, be an indication of the possible 
| pepe of an article, or the institution to which the 


paper (if it be a paper) has been submitted. Where 
papers have already been read by the abstractor, the 
discussion will usually contain some useful facts, or 
| will give food for further thought. 
| Arrangement of Articles, &-c.—The form in which the 
| abstrac ts are drawn up is shown in Table III, and is 
|one which the writer adopted for personal use many 
years ago. It takes up a little more space than the 
type shown in Table IV, but it is clearer, and perusal 
of headings facilitated. The arrangement of the 
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front page is shown in Table V. Articles of special 
interest to individuals are not only indicated thereon, 
but the actual articles are marked in red pencil. This 
feature, together with that of the requisition form, 
are the most useful features yet introduced. 

In order that the directorate and senior managers 
may be saved the trouble of asking their staff if they 
have studied a certain article, specially type-written 
sheets are attached to their copies which indicate to 
them the names of all readers who have received 
abstracts with articles marked for their attention. 
The articles so marked are, of course, indicated on the 
special sheet. Articles are not classified or sectionalised 
in the abstracts for the following reasons: In the first 
place, the staff, draughtsmen particularly, are not 
infrequently moved from one department to another, 
and we find that they prefer to have the whole abstract. 
Secondly, in mixing the subjects up, we believe that 
there is more chance of the whole abstract being read. 
We are anxious that this should happen, because it is 
essential that a man in the pneumatic tool department, 
say, should keep himself aw fait with, for example, 
Diesel engines or hydraulic clutches, both of which 
may be used on a compressor set. 

(2) Card Indexing.—A considerable number of 
abstracts had been written before we found it necessary 
to have a card index. Prior to this, we relied upon 
our memories to locate articles or information. Now 
we have a complete index covering all articles mentioned 
in the abstracts. The type of card used is shown in 
Table VI. Blue cards indicate the alphabetical divi- 
sions, and yellow ones, title divisions. For example, to 
locate springs for automobiles the letter “A” is 
referred to; then a yellow card shows Automobiles, 
and a sub-division, Automobile Suspension. 

In order to save time in referring to various cards, 
we keep a Master Key, which is a note-book with the 
edges marked A to Z. Thus upon looking up “ Springs ” 
the reference, Automobile Suspension, is given. An 
analysis of the time taken to index was made some 
time ago. The results are tabulated below. Attention 
is called to the variation in the number of entries which 
indicate cross-indexing, and it will be noted that the 
average time per article is about 2 minutes. 





Abstract No. 197. | 198. | 199. | 200 | 207 | 202. 
| | ae 
Time taken : 135 | 65 | 37 | 45 69 135 
| mins. | mins. | mins. | mins. | mins. | mins. 
No. of articles ..| 66 | 34 | 19 | 24 | 38 | 66 
No. of entries . ‘| 83 39 | 28 | 28 39 83 
Average time per | | | 
entry ‘ ..| 1-63 | 1-67 | 1-32 | 1-62 | 1-63 | 1-62 
| mins. | mins. | mins. | mins. | mins. | mins. 
Average time per | } 
article .-| 2-05 | 1-91 | 1-95 | 1-88 | 1-68 | 2-05 
mins. | mins. | mins. mins. | mins. | mins. 


(3) Distributing Abstracts.—Little need be said about 
this, as they are placed in their appropriate divisions 
on table A after “ Specials” have been marked. 

(4) Obtaining and Distributing Catalogues.—All lead- 
ing journals make reference from time to time to 
catalogues received by them, and we make full use 
of this, while we also examine advertisements. We 
have a standard form for application headed: ‘‘ Tech- 
nical Department” (Library), and a corresponding 
acknowledgment letter. Applications are issued in 
batches of twenty, because they are then accepted by 
the postal authorities at the rate of one half-penny per 
letter. 

(5) Registering Catalogues.—Some little difficulty has 
been experienced with this because some people refer 
to a manufacturer’s name while others refer to their 
products. We therefore keep two registers alpha- 
betically arranged. In one we index under the title 
of the product and label the catalogue from it. In the 
other we cross-index under the manufacturer’s name. 

(6) Advance Copies of Technical Institution Papers.— 
Out of 33 institutions written to, only one refused to 
send us advance copies. All others were most enthusi- 
astic, and we regularly get advance copies. In return 
for this service we circulate the papers, post notices in 
the works and offices, and do our best to get our staff to 
attend meetings, and take out membership. For the 
latter purpose we can supply application forms and all 
details to intending members. 

(7) Monthly Circulars.—We used to issue monthly a 
special bulletin giving full details of all the principal 
papers to be read to technical institutions, but we found 
this impracticable, because by the time they were 
issued some of the meetings had taken place. We now 
incorporate the information in our abstracts, giving 
the name of the institution, subject of paper, place of 
meeting, date and, when possible, the time of the 
meeting. 

(8) Posting of Notices.—Notices are circulated to the 
works and posted on the usual notice boards, but in 
addition to this we have a special board outside the 
technical department. It is divided into three vertical 
portions. In the centre we have one of “ Bill Jones ” 
(American alas!) efficiency posters. On one side of 





this we have a heading in red and white, “‘ For special 
attention,” and on the other side, “ For immediate 
attention.” Notices of meetings about to take place 
go on to one side and are transferred to the other 


TABLE I.—RecistTerR oF PERIODICALS RECEIVED. 
Weekly Publications. 


Month 


July August 
Week ending 1 8 15 22 29 
Autocar .. oo) 88 
Mod. Transport..|  1f 





Nore.—In the case of weekly publications, date recorded is 
the date of publication. 


Monthly Publications. 


Month July August 
Week ending .. 1 8 15 22 29 

Efficiency Mag. | Recd. | | | 

Locomotive = | Reed. 


| 
| | 





NoTEe.—In the case of monthly publications, the record shows 
the week in which the publication is received. 





* Equals 3 copies received, and so on. 
2 copies received. 


Taste II. 
IMPORTANT. 


The LAST reader in EACH DEPARTMENT must return 
this publication to the Tech. Dept., Scotswood Works. Each 
reader should complete the date and initial columns. 


ABSTRACT No. 


” 





Tithe Of Bee... ccccccccvcvcscccees DOGO. ccccecs 
| 
You Date Date 
7 . wanted | passed | passed , 
Name. Dept. 60 e008 to on by | Initials. 
page you. you. | 
| 
Mr. A. Loco. os 
Mr. B. , a 
Mr. C. ool 
Tech. Dept. | 
Mr. D. D.E.T. 
Mr. E. - 


Tech. Dept i 











Mr. F Gen. Eng. 

Mr. G - | 
> jae ” 

Tech. Dept. 


Taste III. 


Bulletin of the International Railway Congress Association, 
August, 1933. 

A description is given of the 
first of an order of 34 engines 
of this type for the French 
Nord Railway. Cossart valve 
gear is fitted and the cam- 
shafts are driven by a simple 
articulated system of levers, 
which, in addition, partially 
balances the inertia forces of 
the reciprocating parts. In 
ordinary working, the run- 
ning cut-off position is 7 per 
cent., giving a greater range 
of expansion than in any of 
this railway’s best com- 
pounds. 10 per cent. cut-off 
is sufficient to maintain a 
speed of 69-9 m.p.h., with a 
train of 475 tons on a con- 
tinuous up grade of | in 200. 


P. 710. New suburban 
tank locomo- 
tive with Cos- 
sart valve gear. 


The engine described has been 
built to the order of P.L.M. 
Railway, and is of the 2-10-2 
type with 4 outside cylinders, 
compound. The first two 
pairs of — wheels are 
driven by the low-pressure 
cylinders and the three other 
coupled pairs by the  ~ 
pressure cylinders. he 
poppet valve gear gives seven 
cut-offs in forward gear and 
three in reverse, and the 
hand-operated reversing gear 
has a leverage of 49-3 to 1. 


P. 722. Goods locomo- 
tive fitted with 
Dabeg poppet 
valve gear. 


the day before they are due to be read. On the day 
they are due we pin on to the board a large red arrow 
on which is written “ To-night.” When this is done 
we feel that we have done our duty and that no one 
can blame us if they have not knowledge of a meeting. 

(9 and 10) Patent Abridgments.—Patent abridgments 
are now printed on loose sheets and reach subscribers 
each Saturday. They are carefully examined and 


Specially ordered speci- 


we know they will interest. 
We use envelopes 


fications are also distributed. 
for this purpose and the standard label. After circula- 
tion they are filed and finally bound. We have now 
in our library bound volumes of the Journal and 
abridgments covering the past four years. They are 
of inestimable value to us as searches can be made in 
the office instead of having to go to the local library, 
which is a considerable distance away. The Patent 


Taste IV. 
Steel Abstracts. 


C. 788, Properties of nickel-alloy 
molybdenum. 
Steel, May 15, 1933, and May 22, 1933, page 23. 
An account of the composition, treatment and 
properties of a range of Ni-Mo and Ni-Cr-Mo 
steels, developed by a leading steel manufacturer. 
Properties are charted for steels within the range 
C 0-3-0-9, Ni 0-5-2-0, Cr 0-25-1-10, and Mo 
0-15-1+24 per cent., and the applications of the 
various classes of steel are discussed. 
C, 789. Titanium additions to nickel-chromium steels, 
J. Arend and M. Lobe, St. & His., June 8, 1933, 


steels containing 


TABLE V. 
will interest YOU, Mr. 
ABSTRACT SHEET No. 211. 
From 
TECHNICAL PUBLICATIONS 
For 
WEEK ENDING AUGUST 12, 1933. 
ABSTRACT SHEET No. 211. 
Please use this form when requesting the loan of books (other 


than those sent regularly), and forward to the Technical Depart- 
ment, Scotswood Works. 


Page 


Ps 0 5.00:666606:00000.000660insndee5960eses6seene 


Title of Book. Date of Book. Page of Interest. 


Tasie VI. 


Automobiles. Suspension. 
Subject of Name of | pion x tin : 
Article. Book. Page No. Date, | Abst. No. 
| 


Card 6 in. by 4 in. 


Journal is received weekly and carefully examined. 
Where a patent appears to be of particular interest 
we order a copy, examine it, and, when necessary, pass 
it on to the department concerned with our comments 
on its probable validity. If we are in doubt about the 
latter we file the necessary form to obtain citations and 
in some cases make a search for priority. 

(11) Reviewing, &c.—We keep in touch through the 
Technical Press and otherwise with all new publications, 
and when they appear to be of likely value, we obtain 
a copy on approval and pass it to the departmental 
manager concerned for his opinion. If he considers it 
should be purchased we find out what interested him and 
then make sure that the information does not exist 
elsewhere before we purchase it. 

(12) Obtaining Information upon Request.—When 
our own resources fail, we try the local libraries and 
technical institutions, and when all fails, but not until 
then, for they are very busy people, we write to 
A.S.L.1.B. So far, A.S.L.1.B. (The Association of 
Special Libraries and Information Bureau) have not 
failed us. From information on colloidal fuel to the 
weight of cow’s milk! they have helped us through. 

(13) Cataloguing Publications.—As each new pub- 
lication is received it is given a class index number, 
labelled, and full particulars are noted in the sheets 
already mentioned elsewhere. If it leaves the Bureau 
to be housed elsewhere its location is noted. 

(14) General Advice.—It will have become obvious 
to readers ere this that as the functions of a research 
bureau become known its activities and knowledge must 
spread. The result is that no matter what the subject 
is, a member of the staff in doubt instinctively turns to 
it for help. 


Iron AND Street Propvuction.—The production of 
pig-iron in August amounted to 362,700 tons, compared 
with 343,900 tons in July, and 259,400 tons in August, 
1932. The output of steel ingots and castings in August, 
which was, of course, affected by holidays, was 551,300 
tons, compared with 567,500 tons in July, and with 





sent out to the departments or individuals whom 


361,500 tons in August, 1932. 








LABOUR NOTES. 


J. R.,” 


welding on new ship work in the 
September issue. Alluding to the proposals made to 
the unions at Edinburgh on May 25, by the Shipbuilding 
Employers’ Federation, he says that the suggested 
method of recruitment for the new class of work is one 
which, obviously, will have to be dealt with very care- 
fully by the unions. “ Most of the craft unions,” he 
continues, ‘* having members employed on shipbuilding 
and ship-repairing work, have numbers of members who 
are fully skilled in are welding, and surprise was 


subject of electri 


expressed at the suggestion of the employers that there | 


is any necessity for introducing any new class of 
labour into the shipbuilding industry. I think it can 
be said without fear of contradiction that the trade 


unions are not opposed to the introduction of new 


methods or new tools in connection with shipbuilding | 


work. They realise that in the development of modern 
construction, both of buildings and of ships, new 
methods are bound to be introduced The job the 


trade unions will have to deal with is the protection of 
the men employed in the process of are welding, because 
there are certain risks attached to the job which can 
only be eliminated by the use of screens and by the 
use of the best possible type of electrodes. Altogether, 
the shipbuilding trade unions are up against very 
interesting position, and after the employers have had 
an opportunity of going into the case put forward on 
behalf of the trade unions, no doubt further meetings 
will be held.” 


a 


The fact that certain railway companies have closed 
down their generating stations and decided to take 
their electricity supplies from authorised undertakings 
under the Central Electricity Board, raises, “J. R.” 
thinks, a very interesting point.” The wording 
of the clause of the Act bearing on the position is not 
at all clear,” he says, “* and certainly unsatisfactory.” 
It runs: “ Provided that neither a railway generating 
station operated by a railway company at the date of 
the passing of the Act, nor a generating station belonging 
to any canal, inland navigation, dock or harbour 
undertakers, and operated by the owners thereof at 
the date of the passing of this Act, nor a private generat- 
ing station, shall, without the of the owners 
thereof, be included in the scheme as a selected station, 
nor shall the owners of such a station be required to 
enter into any temporary arrangement under a scheme, 
and a scheme shall not authorise the acquisition of a 
main transmission line belonging to any such under- 
takers or the owners of a private generating station 
without the consent of the owners thereof.” 


consent 


From this extract, it would appear,” “J. R.” writes 

that whilst there is no compulsion on railway com- 
panies to take a supply, the option is given to them to 
do so, but there is, apparently, no compensation clause 
in the Act to recompense the employees of railway 
companies who may be displaced as a result of the intro 
duction of the ‘Grid Scheme.’ It is only reasonable 
to say that if the Act gives the right to the companies, 
if they so choose, to take current from the Central 
Electricity Board, the men who suffer the effects of 
the action should be recompensed in a similar manner 
to those directly employed by authorised electri ity 
undertakings. The railway companies are classed as a 
public utility service, and, as such, it is only bare jus- 
tice to bring them within the compensation clauses 
of the Act.” 


The September Trade Report of the United Pattern- 
makers’ Association states that in August there was a 
decrease of 65 in the number of unemployed members. 
The total was 2,073. The membership of the organisa- 
tion is returned as 10,254. 


At the end of August, 24,445 members of the Boiler- 
makers and Iron and Steel Shipbuilders’ Society were 

signing the books,”’ as compared with 24.535 at the 
end of July. The number of members in receipt of 
superannuation benefits from 2,342 to 
2,353, and the number in receipt of sick benefit decreased 
from 951 to O41. In July, the were 
3,036. 12s. 3d.; in August, they were 3,064/. 6s. 6d. 
There was a net decrease in the membership of 175. 


increased 


expense Ss 


Our members,” Mr. Hill, the general secretary, 
writes in the September issue of the Report of the 
Boilermakers’ and Iron and Steel Shipbuilders’ Society, 

fail to see the need for any overtime when men are 
available to carry on in continuous shifts throughout 


who contributes the editorial notes in the | 
Journal of the Electrical Trades Union, deals with the 


| Municipal Corporations. 


work more overtime hours, this is not the general 
attitude of either employers or Governments. At 
the International Labour Conference in June last, 
overtime was recognised as one of the causes of unem- 
ployment. And while the Conference deferred for 
a year the passing of a 40-hours’ week convention, 
they adopted a resolution on overtime, requesting 
Governments and industrial bodies to suspend the 
working of overtime and other exceptions to the 
48-hour week. This resolution to stop overtime 
of considerable importance, as it was carried by 77 votes 


18 


against 17, in a conference in which Government 
representatives and employers had _ three-fourths 
of the voting strength In view of this vote, 


| who in this country has any right to ask for overtime 
if fresh men are available for the work ?”’ 


n 


The question of introducing 40-hour week i 
municipal services throughout the country is to be 
considered at the next meeting of the Association of 
A motion to this effect has 
been placed on the agenda by the Nottingham City 
Council, their action following a visit from a deputation 
of the Unemployed Association attached to the 
Nottingham Trades Council. The deputation urged 
the adoption of a 40-hour week for all municipal 
employees without reduction of wages, as part of a 
national and international effort to absorb unemployed 
workers. “ This is an example,” /ndustrial News says, 

which, in view of the importance of the question, the 
T.U.C. General Council strofgly urge other trades 
councils to follow.” 


| 


The latest Bulletin of the New York State Depart- 
ment of Labour reports that the metal group again 
showed increased working forces and payrolls, as 
compared with both the previous month and a year 


ago. All industries comprising the group, except 
sheet metal and hardware, and automobiles and aero- 


planes, reported continued gains in personnel. Report- 
ing firms in the group, as a whole, which had taken 
on 5,800 persons during May and 5,135 during June, 
re-employed approximately 5,020 additional workers 
in July. over the previous month in both 
employment and payrolls continued in the brass, 
copper and aluminium; iron and steel; structural 
and architectural iron; firearms, tools and cutlery ; 
cooking, heating and ventilating apparatus ; machinery 
and electrical apparatus; boat and ship building ; 
and instruments and appliances divisions. Railroad 
equipment and repair shops took on additional help, 
The decrease in the sheet 


Gains 


but paid out less in wages. 
metal and hardware division was due mostly to a 
strike in a large up-State plant. In the automobiles 
and aeroplanes division, employment and payrolls fell 
off somewhat from the figures of the previous month, 


A report presented to the General Council of Trade 
Unions of the Soviet Union, by Mr. Weinberg, states 








the 24 hours, if necessary. It is interesting to note 


that while up to recent months, shipbuilding and | 
engineering employers have been pressing for wep 


overtime rates and conditions, so as to enable them to | 


that in the promotion of labour discipline, the trade 
unions are to devote their principal attention to the 
campaign against inadequate utilisation of working 
hours. In certain undertakings losses resulting from 
the unjustified of workers and from bad 
organisation of work amount to as much as 50 per cent. 
of all working hours. The trade unions are to have 


absen¢ e 


recourse to disciplinary measures against such * dis- 
organisers of work,” the maximum penalty being 
exclusion from the union. They must also devote 
more attention to the activity of the disciplinary 


production tribunals, and the application of the Order 
relating to dismissal for unjustified absence. 


In several undertakings the statistics of the number 
of members of shock brigades have been found to be 


exaggerated. Mr. Weinberg mentioned cases where 
the number of members of shock brigades on the 
register of the undertakings exceeded the actual 


number of workers in it. In consequence, the meeting 
decided that in future the right to the title of ** member 
of a shock brigade ” should be limited to workers whose 
work exceeds the standards make a real 
effort to master new methods of work and to increase 
their efficiency, thus setting an example to the others. 
The trade union committees must always know who 
are the best shock brigade workers in every workshop 
and shift, so as to be able to secure for them the best 
material and cultural conditions. 


and who 


The trade union sections of engineers and technicians 
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| studies have never taken part in productive work. The 
| methods of work of the conferences on production held 
| in industrial undertakings are to be altered in that more 
| attention is to be devoted to the results of the in- 
dividual work of each worker. The management and 
| organisation of these conferences will in future be 
}entrusted to the works committees and departmental 
| committees ; the posts of assistant managers specially 
created for this purpose will be abolished. 





The weekly organ of the International Labour Office 
at Geneva, states that a French Decree of August 4 
gives the Minister of Labour power, in the event of 
exceptional and prolonged unemployment in any 
branch of the metal industry, to suspend temporarily, 
in whole or in part, the right to make use of overtime 
in case of a sudden rush of work, as granted by the 
Decree of August 9, 1920, and the amending Decrees 
in execution of the Act of April 23, 1919, relating to the 
eight-hour day in the metal industry. The decision of 
the Minister of Labour will take the form of an Order 
published in the official gazette and issued at the request 
of one of the employers’ or workers’ organisations con- 
cerned, and after consultation with all the organisations. 
Within a month following the publication of the Order, 
the Minister shall lay before the Council of State a 
draft administrative regulation for the confirmation, 
either as they stand or with amendments, of the 
measures embodied in the Order. Such a regulation 
shall, immediately on publication, supersede the Minis- 
terial Order. Where such a regulation is not published 
within two months from the date fixed for the coming 
into force of the Order, the provisions of the Order 
shall cease to have effect. 


Under an Act passed in July by the German Govern- 
ment, new machinery may only be installed in cigar 
factories, in exceptional cases, and then only for the 
purpose of testing its technical value with a view to 
export. Undertakings making use of leaf-rolling 
machines may not extend their production beyond the 
quantity manufactured in 1932-1933. The Minister 
of Economy is authorised, in consultation with the 
Minister of Finance, to reduce the quantities which 
such undertakings may manufacture in the future. 
On the other hand, undertakings which pledge them- 
selves to return to production by hand will not be 
subject to any limitation. The Minister of Finance 
is authorised, under certain conditions, to grant sub- 
sidies up to a maximum of 2,000,000 marks, to under- 
takings which decide of their own accord to refrain 
from using machinery, and also to engineering under- 
takings, to compensate them for any losses resulting 
from the application of this Act. Two supplementary 
Decrees of July 28 and August 5, regulate the com- 
pulsory declaration of machinery in service and out of 
service, and the conditions under which subsidies may 
be granted. 


The power given by the Act to the Ministers con- 
cerned to limit production in mechanised undertakings 
is expected to ensure a gradual return to hand work, 
even apart from the fact that the absence of any 
restrictions on hand work constitutes in itself an 
encouragement to this form of production. Sub- 
sidies to undertakings which might be forced to close 
down by the prohibition of machinery will be partially 


compensated by savings in unemployment benefit. 
Again, says Jndustrial and Labour Information, 


although the prohibition of the use of rolling machines 
will necessarily affect the engineering industry, this 
industry may find the means of recovery in an increase 
of its exports. The export of German machines for 
cigar manufacture has good prospects and is capable 
of considerable development, provided that full 
advantage is taken of all technical improvements. The 
prohibition does not extend to certain machines 
worked by human power or to auxiliary machines 
such as those for cutting the tobacco, removing stalks, 
&e. 


A still more radical measure was taken in June, by the 
Commissioner for Economy in the State of Thuringia, 
against the use of machinery in the manufacture of 
glass articles for chemical or pharmaceutical purposes. 
The Commissioner not only prohibited the installation 
of new machinery likely to take the place of glass 
blowers, but restricted the time for which each existing 
machine might be used to 48 hours in the week. 


INTERNATIONAL ArR TrRaFFic AssociaTion.—The 





are to see that the majority of their members are trans- 
ferred from office work to productive work in under- 
takings. In order to stimulate this movement they | 
must see that engineers who are transferred are better | 
paid and housed than their colleagues who remain in | 
the offices. According to Mr. Weinberg, there are 
thousands of engineers who after completing their | 





thirtieth session of the International Air Traffic Associa- 
tion is to be held at the Old Hall, Lincoln’s Inn, on 
September 27 and 28. The Secretary of State for Air, 
Lord Londonderry, K.G., is to address the delegates prior 
to the first session, and subsequent proceedings will be 
presided over by Mr. G. Woods Humphrey, Managing 
Director of Imperial Airways, Limited. 
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SOME FACTORS’ LEADING TO 
GREATER PRODUCTION FROM A 
STEEL FURNACE.* 


By Artur RoBInson. 


Ir is very important, under to-day’s conditions of 
intense competition in the steel trade, that, subject 
to the ability to dispose of the output, every unit should 
be used to its utmost capacity in order to keep down 
the cost of production. In the following paper, the 
speeding up of the working of the steel furnace will be 
discussed, and particulars given of the results obtained 
with the tilting furnaces of the Appleby Iron Company, 
Limited (subsidiary of the United Steel Company, 
Limited), Scunthorpe, Lincolnshire, to whom the author 
is indebted for permission to publish these results. 
The plant and process have been described in a former 
communication.t It is impossible, in the scope of this 
paper, to go into any great amount of detail, but some 
problems are discussed which have a general interest 
and some which have a special bearing on the basic- 
lined furnace. 

The factors which control the rapidity of working, 
with its attending fuel, economy, are: (a) Furnace 
design; fettling and repairing practice; heating 
control. (b) Charging and casting facilities. (c) 
Quality of raw materials and mechanical condition 
thereof. (d) Process and practice ; chemical control. 
(e) Staff. 

(a) Furnace Design ; Fettling and Repairing Prac- 
tice ; Heating Control.—In rebuilding a steel furnace 
after a run, great care must be taken that each part 
will be equally strong and last an equal time. The 
continual interference with the working of a furnace 
by doing minor repairs to door arches, gas-port ends, 
back and front linings and blocks, not only takes time 
that could be more usfully employed, but, by cooling 
down the furnace, delays the working and gradually 
ruins the brickwork on other parts—causing further 
delays. 

The life of the furnace roof and linings depends upon 
the ease with which the original lines of the block can 
be kept and on the proper control of the furnace 
draught—given the hypothesis that these lines are 
correct to commence the run. Any damage done by 
the deflection of the gases due to improper charging 
will be considered under another head. There is no 
reason why the life of the linings should be less than 
that of the roof or blocks. The use of a few cooling- 
water pipes across the nose of the block will keep the 
shape and pitch of the gas and air ports substantially 
constant, and water-cooled doors and arch plates 
protect the arches and jambs from rough usage by the 
charger, keep the arches and door linings much cooler, 
and also keep the door openings much tighter against 
leakages of gas round the arches, and there is conse- 
quently much less spalling. 

By fettling the linings and door jambs each time after 
charging with a little magnesite/chrome-ore paste 
(which protects silica brick very well), the premature 
failure of the linings and door jambs is prevented. To 
do this successfully it is necessary that the linings should 
have some slope. The fettling of gas-port back stop- 
pings is a continuous and expensive item on many 
furnaces, and this again can be almost entirely prevented 
by a few water-cooled pipes built into the wall. For 
large furnaces the fettling time can be cut down con- 

siderably by the use of the Blaw Knox fettling machine, 
which makes a good job of the back bank and fettles 
a considerable distance up the back lining. A sound 
job can be done with its aid in 10 minutes to 15 minutes, 
including fettling the front bank by hand. The time 
taken when fettling wholly by hand was three-quarters 
of an hour as a minimum. Careful attention should 
always be given to the proper fettling of the end banks 
under the gas ports, as very little hills or hollows in this 
position can cause a large deflection to the flame. 

The water required for cooling purposes on a 250-ton 
to 300-ton tilting furnace is as follows :— 


Cooling pipes for gas port 
nose and back stopping 


Approx. 10 gallons per 
minute each, or approx. 
250 gallons per furnace. 

Water-cooled door arches Approx. 25 gallons per 
(average of run) 

Water-cooled doors... 


25 
minute each. 
6 gallons per minute each. 


The furnace life without any repairs except to door 
arches and fettling’is 35,000 tons to 43,000 tons. The 
gas-port back stoppings require less than one small 
repair per run on the average, and the number of 
door arches repaired does not average more than one 
per week for three furnaces. The burnt dolomite used 
amounts to 0-45 cwt. per ton of ingots. Bottom 
troubles and consequent delays are almost entirely 
avoided on these furnaces by the practice of not empty- 
ing from the commencement of a run to the end, 
unless a holiday week intervenes. The best design 


* Paper read before the Iron and Steel Institute, 
Sheffield, on Wednesday, September 13, 1933. Abridged. 


of the chequer chambers and fillings is a matter which 
is receiving considerable attention at the present 
time. Besides the more usual fillings of square bricks, 
there are many forms of special chequer fillings, but 
the matter has not been solved owing to the contra- 
dictory nature of the requirements for a perfect chequer 
setting. 

Heating by radiation requires large openings, which 
offer little resistance to the gas flow and do not choke 
up with dust so easily. The waste gases tend to be 
hotter. Heating by convection requires high velocity 
and small openings, twisted or chequered in order to 
give turbulence to the gases to wipe off the insulating 
film of gas round the brick. These chequers have a 
greater resistance, requiring more chimney draught, and 
easily choke up. Thin-walled, small-holed special 
chequer fillings have disadvantages in that there is a 
much greater resistance to the flow of gases, a quick 
choking-up with dust, and a tendency to overheating 
and melting of the top course of the chequers and 
consequent short life. In old furnaces, with small 
chequer chambers, these fillings may have undoubted 
advantages in the balance ; but with a furnace designed 
with reasonably sized chambers. most of the work is 
being done by the top chequers, and the temperature 
of a large proportion of the chequers fluctuates very 
little over and under some very moderate temperature. 


ELEVATION OF CHEQUERS. 
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PLAN OF CHEQUERS. 
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The 24-in. and 3-in. thick chequer brick stores a 
reserve of heat in its interior during the normal 
working that can be tapped at the week-end stoppage, 
when charging up a large quantity of cold materials, 
or when doing a minor repair. This prevents the undue 
cooling of the furnace and keeps the furnace gassing 
properly. 

Trials have been made when using the usual 9 in. by 
4} in. by 3 in. or 2} in. bricks with straight-through, 
half-staggered or fully-staggered chequers, and also 
chequers with smaller holes at the bottom than the 
top, but no setting has been wholly satisfactory. 
Straight-through chequers with large holes allow high 
waste-gas temperatures; chequers with small or 
staggered holes choke up with dust. The straight- 
through chequer heats more evenly to a lower maximum 
temperature ; the tight and staggered chequers have a 
tendency to cause high top temperatures which melt 
away the bricks. 

The examination of a chequer chamber often—one 
might say, usually—treveals the fact that only part of 
the chequers is being used, and that the hot gases are 
short-circuiting or channelling through only part of 
the chequers. This is found consistently in chequers 
which are large in length and shallow in depth. Recently 
trials have been made with a type of filling that has 
given very promising results, namely, 9-in. by 4}-in. 
by 3/2-in. side wedge bricks, set at 9-in. by 9-in. or 
6-in. by 9-in. centres fully staggered, and in one case 
6-in. by 9-in. centres straight through. This filling was 
tried in the hope of stopping this channelling of the 
waste gases and making use of the whole of the chequers. 
It has been tried on four furnaces, and is apparently 
successful in its operation. The wedge brick seems to 
split the gases without much resistance in the staggered 
chequer; it diverts it four ways down clear passes 
forming the corners of a prism and causes considerable 
turbulence (see the accompanying illustration). The 





draught required is less than with ordinary staggered 
chequers, and the furnaces so equipped are working at 
a draught of 0-8 in. to 0-9 in. W.G. (Blaw Knox valves), 
and 1-1 in. W.G. with butterfly and water-sealed valves. 
The temperature of the top air chequers is 1,100 deg, 
to 1,200 deg. C., and that of the mixed waste gases 





+ See ENGINEERING, vol. cxxxi, page 616, et seg. (1931), 





very good, and the outputs have improved since fitting 
these chequers. The leakage of air into the chequer 
chambers has been minimised considerably by careful 
pointing and the application of two or three coats of a 
cheap special tar preparation, which closes up the 
brick pores and cracks in the brickwork very well. 

The insulation of the furnace structure seems an 
obvious way of conserving heat. A trial was made by 
insulating the ends of the roof of a furnace nearing the 
end of its campaign, and it was found impossible to 
prevent the roof from dripping inside and very rapidly 
melting away. The bottom of one furnace has been 
insulated with 2-in. of magnesia-asbestos brick under- 
neath the magnesite brick and dolomite bottom. 
After this bottom had had over 37,000 tons of steel 
made upon it, it was thoroughly examined; some of 
the insulation was laid bare and was found to be in 
excellent condition. It has had a further 30,000 tons 
made on it up to date, and there is no trouble to report. 
It was thought at first that the conservation of heat 
caused by the insulation might cause the bottom to 
wear away quickly, but after the first few weeks on a 
new rammed bottom careful inspection has shown this 
to be little, if any, different from the ordinary insulated 
bottom. 

For quick working the furnace must have a regular 
and adequate supply of good gas, which can be burnt 
under the most favourable conditions. Any modern 
gas plant will fulfil the first part of these conditions. 
The Appleby plant has an installation of Kerpely 
producers with mechanical ash discharge, Chapman 
feed and agitator, a device of our own design for 
keeping the height of the fuel bed constant, and a 
Synchroflo gas-pressure regulator which controls the 
steam supply to the separate turbo-blowers supplying 
the air and steam to the producers. The steel furnaces 
are supplied from a common gas main, and this results 
in a much more regular demand for gas than is possible 
with producers supplying separate furnaces. 

The automatic control of the air-gas supply to the 
furnace is complicated by the dirty and tarry nature of 
the producer gas. Whilst it may be impossible to make 
a scientific instrument to suit these conditions, yet a 
device has been in operation at the works for about two 
years which does the job more satisfactorily than the 
furnace operator. This consists of a simple arrange- 
ment of a cam on the shaft of the butterfly valve on the 
air-fan intake, worked by a wire rope from the up-and- 
down motion of the gas-regulating valve. The shape 
of the cam (roughly part of a spiral) is such that the air 
is cut off rather more quickly than the gas, giving 
a very hot turbulent flame when required and a softer 
flame when the gas is eased. The gradual dirtying 
of the mains as the week progresses is compensated for 
by the gradual increase of pressure of the gas producers 
as required. This simple apparatus is working success- 
fully and giving excellent results. The air screws have 
been disconnected on these furnaces for over 18 months, 
and the operator cannot vary the air proportion. The 
total fuel used with three furnaces working over the 
last three months is 3-14 cwt. per ton of ingots on the 
average, not including the heating-up of new furnaces. 
The use of recording pyrometers to indicate the waste- 
gas and chequer temperatures, draught recorders, and 
air-quantity meters keeps a check on the operator's 
work and shows any unevenness in the furnace opera- 
tion. Any obstruction or leakage which is occurring 
in the furnace system can be detected by this means 
before it is too late to take steps to remedy the trouble. 
(6) Charging and Casting Facilities—The layout of 
the shop and the facilities for dealing with the materials 
outside the furnace are obviously of the first importance, 
as is also the use of these facilities to the best advantage. 
To discuss this subject would require a separate paper. 
The revolving type of charging machine has advantages 
over the in-and-out type. It can pick up materials 
from the back of the shop, where it can be shunted or 
loaded without delaying the working of the plant. 
The charge can be spread more evenly over the hearth 
of the furnace by entering the door opening at an angle, 
and so fill up the space between the doors. Careless 
charging can cause much delay in melting, and by 
piling up the charge in heaps and too near the ports 
may cause serious damage to the furnace linings and 
roof by deflecting the flame on to them, 

The use of water-cooled arches is a good proposition 
on the ground of protecting the brick arches from the 
damage done by charging, without counting the other 
advantages gained thereby. The charge should be 
put into the furnace as quickly as possible, but the 
materials should not be piled so high in the furnace 
as to deflect the hot gases on to the roof, and the 
furnace should not be chilled unduly. In charging 
molten iron, it is often an advantage to keep out a 
portion of the iron until the charge is almost melted 
with the object of preventing excessive foaming and 
loss of slag. 

(c) Quality of Raw Materials and Mechanical Con- 
dition Thereof.—Obviously, the purer the raw materials 








The flame in the furnace is 


550 deg. to 600 deg. C. 





the quicker can the charge be worked. Unfortunately, 
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LABOUR NOTES. 


‘J. R.,.” who contributes the editorial notes in the 
Journal of the Electrical Trades Union, deals with the 
subject of electric welding on new ship work in the 
September issue. Alluding to the proposals made to 
the unions at Edinburgh on May 25, by the Shipbuilding 
Employers’ Federation, he says that the suggested 
method of recruitment for the new class of work is one 


which, obviously, will have to be dealt with very care- 


fully by the unions. “ Most of the craft unions,” 


continues, * having members employed on shipbuilding | 
and ship-repairing work, have numbers of members who | 


are fully skilled in are welding, and was 


expressed at the suggestion of the employers that there 


surprise 


is any necessity for introducing any new class of 
labour into the shipbuilding industry. I think it can | 
be said without fear of contradiction that the trade 


unions are not opposed to the introduction of new | 
methods or new tools in connection with shipbuilding 
They realise that in the development of modern | 
construction, both of buildings and of ships, new | 
methods are bound to be introduced. The job the 
trade unions will have to deal with is the protection of | 
the men employed in the process of are welding, because | 
there are certain risks attached to the job which can | 
only be eliminated by the use of screens and by the | 
use of the best possible type of electrodes Altogether, 
unions are up against a very | 


work. 


the shipbuilding trade 
interesting position, and after the employers have had 
an opportunity of going into the case put forward on 
behalf of the trade unions, no doubt further meetings 
will he held a 

The fact that certain railway companies have closed 
down their generating stations and decided to take 
their electricity supplies from authorised undertakings 





under the Central Electricity Board, raises, “J. R.” 
thinks, a very interesting point.’ The wording 
of the clause of the Act bearing on the position is not 


and certainly unsatisfactory.” 
generating 


at all clear,’ he says, 
It runs Provided that neither a railway 
station operated by a railway company at the date of 
the passing of the Act, nora generating station belonging 
to any canal, inland dock or harbour 
undertakers, and ope rated by the owners thereof at | 
the date of the passing of this Act, nor a private generat 





navigation, 


ing station, shall, without the consent of the owners | 
thereof, be included in the scheme as a selected station, 
nor shall the owners of such a station be required to 


| 
enter into any temporary arrangement under a scheme, | 


and a scheme shall not authorise the acquisition of a 


| 

main transmission line belonging to any such under 

takers or the owners of a private generating station | 

without the consent of the owners thereof | 
From this extract, it would appear,” “ J. R.” writes 


that whilst there is no compulsion on railway com- 
panies to take a supply, the option is given to them to 
do so, but there is, apparently, no compensation clause 
in the Act to the employees of railway 
companies who may be displaced as a result of the intro 
duction of the ‘Grid Scheme.’ It is only reasonable 
to say that if the Act gives the right to the companies, 
if they so choose, to take current from the Central 
Electricity Board, the men who suffer the effects of 
the action should be recompensed in a similar manner 
to those directly employed by authorised electricity 
undertakings. 
public utility service, and, as such, it is only bare jus- | 
tice to bring them within the clauses 
of the Act.” 


ret ompense 


| 


| 


The railway companies are classed as a 


compensation 


The September Trade Report of the United Pattern 
makers’ Association states that in August there was a 
decrease of 65 in the number of unemployed members. 
The total was 2,073. The membership of the organisa- 
tion is returned as 10,254. 


At the end of August, 24,445 members of the Boiler- 
makers and Iron and Steel Shipbuilders’ Society were 
as compared with 24,535 at the | 
end of July. The number of members in receipt of 
superannuation benefits from 2,342 to 
2,353, and the number in receipt of sick benefit decreased 
from 51 to O41, In July, the expenses were 
3.0361. 12s. 3d.; in August, they were 3,064/. 6s. 6d. 
There was a net decrease in the membership of 175. 





signing the books,” 
1 





increased 


| 


Our members,” Mr. Hill, the general secretary, 
writes in the September issue of the Report of the 
Boilermakers’ and Iron and Steel Shipbuilders’ Society, 

fail to see the need for any overtime when men are | 
available to carry on in continuous shifts throughout | 
the 24 hours, if necessary. It interesting to note 
that while up to recent months, shipbuilding and 


| 
| 


18 


| 
| 
| 


engineering employers have been pressing for lower 
overtime rates and conditions, so as to enable them to 





| cooking, heating and ventilating apparatus ; 
}and 


effort to master new 
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; 
work more overtime hours, this is not the general studies have never taken part in productive work. The 
attitude of either employers or Governments. At| methods of work of the conferences on production held 
the International Labour Conference in June last, | in industrial undertakings are to be altered in that more 
overtime was recognised as one of the causes of unem- attention is to be devoted to the results of the in- 


ployment. And while the Conference deferred 


they adopted a resolution on overtime, 


Governments and industrial bodies to suspend the 


of overtime and other exceptions to the 


week. 


working 
48-hour 


if fresh men are available for the work ?”’ 


The of introducing a 40-hour week in 


question 


for 
a year the passing of a 40-hours’ week convention, 
requesting 


This resolution to stop overtime is 


he | of considerable importance, as it was « arried by 77 votes 


jagainst 17, in a conference in which Government 
representatives and employers had 
lof the voting strength In view of this vote, 


who in this country has any right to ask for overtime 


dividual work of each worker. The management and 
organisation of these conferences will in future be 
entrusted to the works committees and departmental 
committees ; the posts of assistant managers specially 


| 
| 
' 
ng) 
| created for this purpose will be abolished. 
| 

| 


The weekly organ of the International Labour Office 


three-fourths | at Geneva, states that a French Decree of August 4 


gives the Minister of Labour power, in the event of 
}exceptional and prolonged unemployment in any 
branch of the metal industry, to suspend temporarily, 
in whole or in part, the right to make use of overtime 
in case of a sudden rush of work, as granted by the 
Decree of August 9, 1920, and the amending Decrees 


municipal services throughout the country is to be | in execution of the Act of April 23, 1919, relating to the 


meeting of the Association of 
A motion to this effect has 


considered at the next 
Muni ipal Corporations 


| been placed on the agenda by the Nottingham City 


Council, their action following a visit from a deputation 
of the Unemployed Association attached to the 
Nottingham Trades Council. The deputation urged 
the adoption of a 40-hour week for all municipal 


lemployees without reduction of wages, as part of a 


national and international effort to absorb unemployed 
workers. This is an example,” /ndustrial \ ews says, 

which, in view of the importance of the question, the 
T.U.C. General Council stroffgly urge other trades 
councils to follow.” 


The latest Bulletin of the New York State De part- 
ment of Labour reports that the metal group again 
working and payrolls, as 
compared with both the previous month and a year 
All industries comprising the group, except 
sheet metal and hardware, and automobiles and aero- 
plane Ss, Te ported continued gains in pe rsonnel. Report- 
ing firms in the group, as a whole, which had taken 


showed increased forces 


on 5,800 persons during May and 5,135 during June, 


|re-employed approximately 5,020 additional workers 
in July. Gains over the previous month in both 
employment and payrolls continued in the brass, 
copper and aluminium; iron and steel; structural 
und architectural iron; firearms, tools and cutlery ; 


machinery 
electrical boat and ship building ; 
and instruments and appliances divisions. Railroad 
equipment and repair shops took on additional help, 
The decrease in the sheet 


apparatus ; 


but paid out less in wages. 
metal and hardware division was due mostly to a 
strike in a large up-State plant In the automobiles 
and aeroplanes division, employment and payrolls fell 
off somewhat from the figures of the previous month. 


\ report presented to the General Council of Trade 
Unions of the Soviet Union, by Mr. Weinberg, states 
that in the promotion of labour discipline, the trade 
unions are to devote their principal attention to the 
campaign against inadequate utilisation of working 
hours. In certain undertakings losses resulting from 
the unjustified of and from bad 
organisation of work amount to as much as 50 per cent. 


absence workers 


of all working hours. The trade unions are to have 
recourse to disciplinary measures against such “ dis 
organisers of work,” the maximum penalty being 
exclusion from the union. They must also devote 
more attention to the activity of the disciplinary 


production tribunals, and the application of the Order 
relating to dismissal for unjustified absence. 


statistics of the number 
been found to be 


In several undertakings the 
of members of shock brigades have 


exaggerated. Mr. Weinberg mentioned cases where 
the number of members of shock brigades on the 
register of the undertakings exceeded the actual 


number of workers in it. In consequence, the meeting 
decided that in future the right to the title of ** member 
of a shock brigade ’’ should be limited to workers whose 
work the standards make a real 
methods of work and to increase 
their efficiency, thus setting an example to the others, 
The trade union committees must always know who 


exceeds and who 


are the best shock brigade workers in every workshop 


and shift, so as to be able to secure for them the best 


material and cultural conditions. 


The trade union sections of engineers and technicians 
ure to see that the majority of their members are trans- 
ferred from office work to productive work in under- 
takings. In order to stimulate this movement they 
must see that engineers who are transferred are better 
paid and housed than their colleagues who remain in 
the offices. According to Mr. Weinberg, there are 


|thousands of engineers who after completing their | Director of Imperial Airways, Limited. 


eight-hour day in the metal industry. The decision of 
the Minister of Labour will take the form of an Order 
published in the official gazette and issued at the request 
of one of the employers’ or workers’ organisations con- 
| cerned, and after consultation with all the organisations. 
| Within a month following the publication of the Order, 
|the Minister shall lay before the Council of State a 
draft administrative regulation for the confirmation, 


| 


either as they stand or with amendments, of the 
measures embodied in the Order. Such a regulation 
shall, immediately on publication, supersede the Minis- 
terial Order. Where such a regulation is not published 
within two months from the date fixed for the coming 
into force of the Order, the provisions of the Order 
shall cease to have effect. 


Under an Act passed in July by the German Govern- 
ment, new machinery may only be installed in cigar 
factories, in exceptional cases, and then only for the 
purpose of testing its technical value with a view to 
export. Undertakings making use of leaf-rolling 
machines may not extend their production beyond the 
quantity manufactured in 1932-1933. The Minister 
of Economy is authorised, in consultation with the 
Minister of Finance, to reduce the quantities which 
such undertakings may manufacture in the future. 
On the other hand, undertakings which pledge them- 
selves to return to production by hand will not be 
subject to any limitation. The Minister of Finance 
is authorised, under certain conditions, to grant sub- 
sidies up to a maximum of 2,000,000 marks, to under- 
takings which decide of their own accord to refrain 
from using machinery, and also to engineering under- 
takings, to compensate them for any losses resulting 
from the application of this Act. Two supplementary 
Decrees of July 28 and August 5, regulate the com- 
pulsory declaration of machinery in service and out of 
service, and the conditions under which subsidies may 
be granted. 


The power given by the Act to the Ministers con- 
cerned to limit production in mechanised undertakings 
is expected to ensure a gradual return to hand work, 
even apart from the fact that the absence of any 
restrictions hand work constitutes in itself an 
encouragement to this form of production. Sub- 
sidies to undertakings which might be forced to close 
down by the prohibition of machinery will be partially 
compensated by savings in unemployment benefit. 
Again, says IJndustrial and Labour Information, 
although the prohibition of the use of rolling machines 
will necessarily affect the engineering industry, this 
industry may find the means of recovery in an increase 
of its exports. The export of German machines for 
cigar manufacture has good prospects and is capable 


on 


of considerable development, provided that full 
advantage is taken of all technical improvements. The 


prohibition not extend to certain machines 
worked by human power or to auxiliary machines 
such as those for cutting the tobacco, removing stalks, 
&e. 


does 


A still more radical measure was taken in June, by the 
Commissioner for Economy in the State of Thuringia, 
against the use of machinery in the manufacture of 
glass articles for chemical or pharmaceutical purposes. 
The Commissioner not only prohibited the installation 
of new machinery likely to take the place of glass 
blowers, but restricted the time for which each existing 
machine might be used to 48 hours in the week. 





INTERNATIONAL Ark TraFFic Association.—The 
thirtieth session of the International Air Traffic Associa- 
| tion is to be held at the Old Hall, Lincoln’s Inn, on 
| September 27 and 28. The Secretary of State for Air, 
| Lord Londonderry, K.G., is to address the delegates prior 
| to the first session, and subsequent proceedings will be 
| presided over by Mr. G. Woods Humphrey, Managing 


| 
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SOME FACTORS’ LEADING TO 
GREATER PRODUCTION FROM A 
STEEL FURNACE.* 


By ArtuuR ROBINSON. 


Ir is very important, under to-day’s conditions of 
intense competition in the steel trade, that, subject 
to the ability to dispose of the output, every unit should 
be used to its utmost capacity in order to keep down 
the cost of production. In the following paper, the 
speeding up of the working of the steel furnace will be 
discussed, and particulars given of the results obtained 
with the tilting furnaces of the Appleby Iron Company, 
Limited (subsidiary of the United Steel Company, 
Limited), Scunthorpe, Lincolnshire, to whom the author 
is indebted for permission to publish these results. 
The plant and process have been described in a former 
communication.t It is impossible, in the scope of this 
paper, to go into any great amount of detail, but some 
problems are discussed which have a general interest 
and some which have a special bearing on the basic- 
lined furnace. 

The factors which control the rapidity of working, 
with its attending fuel, economy, are: (a) Furnace 
design; fettling and repairing practice; heating 
control. (6) Charging and casting facilities. (c) 
Quality of raw materials and mechanical condition 
thereof. (d) Process and practice ; chemical control. 
(e) Staff. 

(a) Furnace Design; Fettling and Repairing Prac- 
tice ; Heating Control.—In rebuilding a steel furnace 
after a run, great care must be taken that each part 
will be equally strong and last an equal time. The 
continual interference with the working of a furnace 
by doing minor repairs to door arches, gas-port ends, 
back and front linings and blocks, not only takes time 
that could be more usfully employed, but, by cooling 
down the furnace, delays the working and gradually 
ruins the brickwork on other parts—causing further 
delays. 

The life of the furnace roof and linings depends upon 
the ease with which the original lines of the block can 
be kept and on the proper control of the furnace 
draught—given the hypothesis that these lines are 
correct to commence the run. Any damage done by 
the deflection of the gases due to improper charging 
will be considered under another head. There is no 
reason why the life of the linings should be less than 
that of the roof or blocks. The use of a few cooling- 
water pipes across the nose of the block will keep the 
shape and pitch of the gas and air ports substantially 
constant, and water-cooled doors and arch plates 
protect the arches and jambs from rough usage by the 
charger, keep the arches and door linings much cooler, 
and also keep the door openings much tighter against 
leakages of gas round the arches, and there is conse- 
quently much less spalling. 

By fettling the linings and door jambs each time after 
charging with a little magnesite/chrome-ore paste 
(which protects silica brick very well), the premature 
failure of the linings and door jambs is prevented. To 
do this successfully it is necessary that the linings should 
have some slope. The fettling of gas-port back stop- 
pings is a continuous and expensive item on many 
furnaces, and this again can be almost entirely prevented 
by a few water-cooled pipes built into the wall. For 
large furnaces the fettling time can be cut down con- 
siderably by the use of the Blaw Knox fettling machine, 
which makes a good job of the back bank and fettles 
a considerable distance up the back lining. A sound 
job can be done with its aid in 10 minutes to 15 minutes, 
including fettling the front bank by hand. The time 
taken when fettling wholly by hand was three-quarters 
of an hour as a minimum. Careful attention should 
always be given to the proper fettling of the end banks 
under the gas ports, as very little hills or hollows in this 
position can cause a large deflection to the flame. 

The water required for cooling purposes on a 250-ton 
to 300-ton tilting furnace is as follows :— 


Approx. 10 gallons per 
minute each, or approx. 
250 gallons per furnace. 

Approx. 25 gallons per 
minute each. 

6 gallons per minute each. 


Cooling pipes for gas port 
nose and back stopping 


Water-cooled door arches 

(average of run) 
Water-cooled doors... 

The furnace life without any repairs except to door 
arches and fettling is 35,000 tons to 43,000 tons. The 
gas-port back stoppings require less than one small 
repair per run on the average, and the number of 
door arches repaired does not average more than one 
per week for three furnaces. The burnt dolomite used 
amounts to 0-45 cwt. per ton of ingots. Bottom 
troubles and consequent delays are almost entirely 
avoided on these furnaces by the practice of not empty- 
ing from the commencement of a run to the end, 
unless a holiday week intervenes. The best design 


* Paper read before the Iron and Steel Institute, 
Sheffield, on Wednesday, September 13, 1933. Abridged. 
+ See ENGINEERING, vol. cxxxi, page 616, et seg. (1931), 








of the chequer chambers and fillings is a matter which 
is receiving considerable attention at the present 
time. Besides the more usual fillings of square bricks, 
there are many forms of special chequer fillings, but 
the matter has not been solved owing to the contra- 
dictory nature of the requirements for a perfect chequer 
setting. 

Heating by radiation requires large openings, which 
offer little resistance to the gas flow and do not choke 
up with dust so easily. The waste gases tend to be 
hotter. Heating by convection requires high velocity 
and small openings, twisted or chequered in order to 
give turbulence to the gases to wipe off the insulating 
film of gas round the brick. These chequers have a 
greater resistance, requiring more chimney draught, and 
easily choke up. Thin-walled, small-holed special 
chequer fillings have disadvantages in that there is a 
much greater resistance to the flow of gases, a quick 
choking-up with dust, and a tendency to overheating 
and melting of the top course of the chequers and 
consequent short life. In old furnaces, with small 
chequer chambers, these fillings may have undoubted 
advantages in the balance ; but with a furnace designed 
with reasonably sized chambers. most of the work is 
being done by the top chequers, and the temperature 
of a large proportion of the chequers fluctuates very 
little over and under some very moderate temperature. 
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The 24-in. and 3-in. thick chequer brick stores a 
reserve of heat in its interior during the normal 
working that can be tapped at the week-end stoppage, 
when charging up a large quantity of cold materials, 
or when doing a minor repair. This prevents the undue 
cooling of the furnace and keeps the furnace gassing 
properly. 

Trials have been made when using the usual 9 in. by 
4} in. by 3 in. or 2} in. bricks with straight-through, 
half-staggered or fully-staggered chequers, and also 
chequers with smaller holes at the bottom than the 
top, but no setting has been wholly satisfactory. 
Straight-through chequers with large holes allow high 
waste-gas temperatures; chequers with small or 
staggered holes choke up with dust. The straight- 
through chequer heats more evenly to a lower maximum 
temperature ; the cight and staggered chequers have a 
tendency to cause high top ten:reratures which melt 
away the bricks. 

The examination of a chequer chambur citen—one 
might say, usually—reveals the fact that only part of 
the chequers is being used, and that the hot gases are 
short-circuiting or channelling through only part of 
the chequers. This is found consistently in chequers 
which are large in length and shallow in depth. Recently 
trials have been made with a type of filling that has 
given very promising results, namely, 9-in. by 44-in. 
by 3/2-in. side wedge bricks, set at 9-in. by 9-in. or 
6-in. by 9-in. centres fully staggered, and in one case 
6-in. by 9-in. centres straight through. This filling was 
tried in the hope of stopping this channelling of the 
waste gases and making use of the whole of the chequers. 
It has been tried on four furnaces, and is apparently 
successful in its operation. The wedge brick seems to 
split the gases without much resistance in the staggered 
chequer; it diverts it four ways down clear passes 
forming the corners of a prism and causes considerable 
turbulence (see the accompanying illustration). The 
draught required is less than with ordinary staggered 
chequers, and the furnaces so equipped are working at 
a draught of 0-8 in. to 0-9 in. W.G. (Blaw Knox valves), 
and 1-1 in. W.G. with butterfly and water-sealed valves. 
The temperature of the top air chequers is 1,100 deg, 
to 1,200 deg. C., and that of the mixed waste gases 
550 deg. to 600 deg. C. The flame in the furnace is 





very good, and the outputs have improved since fitting 
these chequers. The leakage of air into the chequer 
chambers has been minimised considerably by careful 
pointing and the application of two or three coats of a 
cheap special tar preparation, which closes up the 
brick pores and cracks in the brickwork very well. 

The insulation of the furnace structure seems an 
obvious way of conserving heat. A trial was made by 
insulating the ends of the roof of a furnace nearing the 
end of its campaign, and it was found impossible to 
prevent the roof from dripping inside and very rapidly 
melting away. The bottom of one furnace has been 
insulated with 2-in. of magnesia-asbestos brick under- 
neath the magnesite brick and dolomite bottom. 
After this bottom had had over 37,000 tons of steel 
made upon it, it was thoroughly examined; some of 
the insulation was laid bare and was found to be in 
excellent condition. It has had a further 30,000 tons 
made on it up to date, and there is no trouble to report. 
It was thought at first that the conservation of heat 
caused by the insulation might cause the bottom to 
wear away quickly, but after the first few weeks on a 
new rammed bottom careful inspection has shown this 
to be little, if any, different from the ordinary insulated 
bottom. 

For quick working the furnace must have a regular 
and adequate supply of good gas, which can be burnt 
under the most favourable conditions. Any modern 
gas plant will fulfil the first part of these conditions. 
The Appleby plant has an installation of Kerpely 
producers with mechanical ash discharge, Chapman 
feed and agitator, a device of our own design for 
keeping the height of the fuel bed constant, and a 
Synchroflo gas-pressure regulator which controls the 
steam supply to the separate turbo-blowers supplying 
the air and steam to the producers. The steel furnaces 
are supplied from a common gas main, and this results 
in a much more regular demand for gas than is possible 
with producers supplying separate furnaces. 

The automatic control of the air-gas supply to the 
furnace is complicated by the dirty and tarry nature of 
the producer gas. Whilst it may be impossible to make 
a scientific instrument to suit these conditions, yet a 
device has been in operation at the works for about two 
years which does the job more satisfactorily than the 
furnace operator. This consists of a simple arrange- 
ment of a cam on the shaft of the butterfly valve on the 
air-fan intake, worked by a wire rope from the up-and- 
down motion of the gas-regulating valve. The shape 
of the cam (roughly part of a spiral) is such that the air 
is cut off rather more quickly than the gas, giving 
a very hot turbulent flame when required and a softer 
flame when the gas is eased. The gradual dirtying 
of the mains as the week progresses is compensated for 
by the gradual increase of pressure of the gas producers 
as required. This simple apparatus is working success- 
fully and giving excellent results. The air screws have 
been disconnected on these furnaces for over 18 months, 
and the operator cannot vary the air proportion. The 
total fuel used with three furnaces working over the 
last three months is 3-14 ewt. per ton of ingots on the 
average, not including the heating-up of new furnaces. 
The use of recording pyrometers to indicate the waste- 
gas and chequer temperatures, draught recorders, and 
air-quantity meters keeps a check on the operator's 
work and shows any unevenness in the furnace opera- 
tion. Any obstruction or leakage which is occurring 
in the furnace system can be detected by this means 
before it is too late to take steps to remedy the trouble. 

(b) Charging and Casting Facilities—The layout of 
the shop and the facilities for dealing with the materials 
outside the furnace are obviously of the first importance, 
as is also the use of these facilities to the best advantage. 
To discuss this subject would require a separate paper. 
The revolving type of charging machine has advantages 
over the in-and-out type. It can pick up materials 
from the back of the shop, where it can be shunted or 
loaded without delaying the working of the plant. 
The charge can be spread more evenly over the hearth 
of the furnace by entering the door opening at an angle, 
and so fill up the space between the doors. Careless 
charging can cause much delay in melting, and by 
piling up the charge in heaps and too near the ports 
may cause serious damage to the furnace linings and 
roof by deflecting the flame on to them. 

The use of water-cooled arches is a good proposition 
on the ground of protecting the brick arches from the 
damage done by charging, without counting the other 
advantages gained thereby. The charge should be 
put into the furnace as quickly as possible, but the 
materials should not be piled so high in the furnace 
as to deflect the hot gases on to the roof, and the 
furnace should not be chilled unduly. In charging 
molten iron, it is often an advantage to keep out a 
portion of the iron until the charge is almost melted 
with the object of preventing excessive foaming and 
loss of slag. 

(c) Quality of Raw Materials and Mechanical Con- 
dition Thereof.—Obviously, the purer the raw materials 





the quicker can the charge be worked. Unfortunately, 
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the materials obtainable are seldom of this type, and | 
too much stress cannot be laid upon the standardisation 
of the materials used. Cold pig-iron can be carefully 
graded and a constant quality charged into the furnace, 
or, alternatively, the quality can be varied according 
to requirements. In any case, the composition of the 
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charge should be known. Scrap can be graded also, 
and a constant proportion of light and heavy scrap 
charged, or the proportion varied to plan. The uses 
of a mixer are too well known to require description, 
but its chief advantage is the supplying of an iron of 
standard composition when required. It is much 
better to have an iron of poor but regular composition 
than one that varies erratically from poor to excellent. | 
The mixer of the Appleby Iron Company, Limited, is | 
fed with local basic stone and oxides on a schedule | 
depending upon the variation from a standard analysis 





of samples taken every four hours. 

In the absence of a press to deal with light scrap, | 
much can be done to improve its chargeability by 
cutting it into smaller pieces and packing it into boxes 
carefully. The scrap is thus less bulky, and can be | 
charged into the furnace more quickly. The mixing 
of the scrap so that it offers an uneven surface to the 
flame gives speed in melting very light plate or sheet 
scrap when charged flat is most difficult to melt on 
account of the smooth surface which is offered to the flame. 

(d) Process and Practice ; Chemical Control.—lIt 
important to charge on a hot bottom, and in this 
connection an insulated bottom, as described above, | 
has alvantages. The method of charging the furnace | 
must vary with the local conditions, but in the basic | 
process it is of the utmost importance to charge in such 
&@ way as to make a covering slag quickly, the lime 
coming up as the charge melts. Under these con- 
ditions, the lime or limestone used can be cut down 
considerably with good results as to the quickness of 
melting, and quality of the melt (low phosphorus, high 


| 


18 














carbon) and slag, and it is not then necessary to charge 
further large quantities of lime (and fluorspar) in 
order to hold up the carbon and take out the phos- 
phorus after melting. The method of charging a 
large tilting furnace at the Appleby works is indicated 
in the following paragraphs. 


Best output for 4 weeks for 1 furnace 
(ingots) 

Best output for | 
(ingots) ose ene 

Coal consumed at gas producers (without 


: ows om 10,042 tons. 
week for | furnace 
2,610 tons. 





The slag is left on after the tap, and five boxes | Sonal “ f inwots) 3.14 
(about 3 tons) of burnt lime are charged, which are heating up (cwt. per ton of ingot: . 

a Burnt dolomite used for fettling (running 
taken up by the slag very quickly. The oxides and | repairs) (ewt. per ton of ingots) . 0-45 
further limestone are charged mixed, five boxes of | Total burnt dolomite used, including 
each at a time and the remainder of the limestone to general repairs (cwt. per ton of ingots) 0-50 


finish. After fettling the banks, steel scrap and cold | 
pig-iron are charged, and after attending to the linings 
and door jambs, the molten iron is charged with the 
exception of about 40 tons. This takes from 5 hours 
to 5$ hours from tapping. When the whole is melted 
into a puddle—after about 11 hours in all—the 
remaining 40 tons of molten iron are added and the 
charge to the boil very quickly thereafter. 
Slag is removed about 2 hours to 3 hours later. Suitable 
aiditions are made, and the charge is finished off. 

The analysis of bath samples as the charge works | 


SWITCHGEAR. 
down takes considerable time, and it has been found | 


that the carbometer gives reasonably accurate and | Tue oil circuit-breakers comprising the four-panel 
very quick results if checked up constantly with the | switchboard shown in the accompanying illustration 
analysis of duplicate samples. After slagging the | have been designed by Messrs. M. and C. Switchgear, 
furnace, two samples are taken from the same spoon, | Limited, Kelvinside Works, Kirkintilloch, Glasgow, 
one for the carbometer and one for analysis by the | for general industrial and substation service. 
laboratory. The carbometer, which is thus checked, is |imtended for operating pressures up to 3-3 kV and 
used for frequent samples until the carbon analysis is | with current-carrying capacities up to 400 amperes. 
0-05 per cent. higher than is required. Another set of | 5omew hat similar units with a limiting pressure of 
samples is taken, two for the carbometer and one for | 660 volts, and current-carrying capacities up to 1,600 
the laboratory (the carbon being estimated by the | *™peres, are also made. : 
combustion method), and if the analysis is suitable as The stationary contacts of these circuit-breakers are 
to phosphorus, sulphur and manganese and the charge | "ranged to give a high pressure line contact and are 
is working properly, the carbometer is used every ten prov ided with heavy copper tips to ensure cool running. 
minutes until the furnace is tapped, the last sample Chis condition is also rendered possible by the use of a 
being taken as the taphole is being cut out. The time EASES hinge-block, which carries the section contact 
taken for the carbometer determination is 24 minutes | fingers. Pressure is maintained | and equally distri- 
from the furnace and back again. The saving in time buted between the opposite fingers by balanced 
may easily be equal to another ladle of steel per week. | Te@Ction steel springs which are helical in form, do not 
(e) Stajf—The staffing of the furnaces is a matter | °®fTy any current, and are enveloped in cool oil. The 
that has not always received the attention it deserves. | Stee! rods which carry the moving contact are insulated 
It takes far less time to train young men with a technical | With Bakelite, the contact itself consisting of a solid 
education to become melters; the result is much high-conductivity copper wedge. The interaction 
superior, and the is no more. The pay and between the fixed and moving contacts assists the 
prospects of a modern open-hearth shop are equal to kick-off springs to overcome the inertia of the breaker 
anything offered in the engineering and electrical| When opening, while when the switch is closed their 
trades. The possibilities of better work are enormous, | parallel arrangement ensures a high-pressure under 
and the control and working of large modern furnaces | Short-circuit conditions, so that there is little risk of 
making big outputs to rigid specifications makes the | trouble due to any movement set up by the electro- 
policy absolutely necessary. The mixing of this type | ™@snetic forces. The arcing contacts, which 
of melter with the older men is wholly good, there fitted at each end of the contact bar, are easily renew- 
having been no friction and a quickening of interest able, ; 
on the part of the older men in the structure of the|. UpPeration Is effected manually and is of the true 
furnace and the reasons underlying the instructions | !0ose-handle type, it being claimed that it is impossible 
given to them. P to hold the breaker in against excess current or under 
The results obtained by the practice discussed are :-— | voltage conditions. The handle is also used to open 
life the breaker, so that no knob or other protruding 
| fitting is necessary for this purpose. Movement of 
| the handle is transmitted through a toggle to side 
levers from which the links that carry the steel rods 
mentioned above are suspended. This toggle is held 


By following up some of the points in this paper, 
considerable progress may yet be made at the Appleby 
plant in speeding-up the working of a steel furnace. 
By turning the steel furnace into a more reliable 
machine it is possible to produce not only more, but 
better, steel at a lower cost. 


comes 
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cost 


Average furnace between 
(ingots) eee eee . 
Average make of ingots per week over 13 
weeks, two 250-ton and one 300-ton 


furnace 


repairs 
39,000 tons 


6,371 


tons. 


They are | 


are | 





in the closed position by a case-hardened steel roller 
catch, which is released by a tripping bar, the latter 
being operated by the protective mechanism. Over- 
current protection, in the form of solenoids, can be 
fitted on all three phases and inverse-ratio time lags 
can also be added when required. These time lags 
are designed so that they can be adjusted indepen- 
dently of the over-current setting. The under-voltage 
protection consists of a release which operates within 
the limits laid down in the appropriate British Standard 
Specification with which the circuit-breaker complies 
in all respects. Remote tripping can also be incorpor- 
ated in the under-voltage coil. Leakage protection of 
the core balance type is available in two grades: one 
which operates at 10 per cent. of the full load current 
of the breaker, and the other which works in conjunc- 
tion with an adjustable sensitive relay and releases the 
breaker at 3 per cent. to 5 per cent. of the normal 
current. 

Each unit can be electrically interlocked with the 
starting equipment of the motor, while the mechanical 
interlocks fitted prevent the breaker from being with- 
drawn if it is closed and the handle from being operated 
unless the breaker is fully open, fully withdrawn, or in 
the earthing position. In addition, it is impossible to 
remove the link unless the breaker is fully withdrawn 
or to plug the circuit-breaker home when it is closed. 
The latter operation can also only be effected after the 
link has been replaced. An earthing attachment is 
provided for earthing the outgoing feeder through the 
controlling circuit-breaker so as to ensure that con- 
ditions are safe before the feeder is inspected or 
repaired. 

The board shown is designed for the control of one 
200 ampere and three 100 ampere feeders and, as will 
be seen, each breaker is equipped with an ammeter. 
Wattmeters, power-factor indicators and other instru- 
ments can also be mounted on the ’bus-bar chambers 
over which a compound-filled casing can be placed for 
accommodating the potential transformer. This trans- 
former is fused both on the high-tension and the low- 
tension sides. The cable dividing boxes are fitted with 
glands to take vulcanised rubber, bitumen, or paper- 
insulated and with either mechanical or 
plumbing bonds for the lead sheath. They are also 
suitable for all types of armouring. In the case of the 
board illustrated, the sealing chambers are arranged 
at each end of the ‘bus bars to take the ring-main cables 
from which connections are made to the rectangular 
*bus bars. The latter are mounted on Bakelite supports 
and are enclosed in compound-filled cast-iron chambers. 


cables, 


British Inpustries Farr, Brrmincuam.—We have 
been informed that in the heavy-industries section of 
the British Industries Fair, at Birmingham, advance 
bookings of space by exhibitors are so far ahead of 
those of last year, or indeed of any previous year, that 
some 55,000 ft. of indoor area are being added 
immediately to meet pressing demands. Special activity 
is reported in the gas, electricity, building and engineering 
groups. The Fair will open on February 19, 1934. 


sq. 
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THE STORSTROM BRIDGE, 
DENMARK. 


A few weeks ago* we published a general description 
of the bridge which the Danish Government has arranged 
shall be constructed by Messrs. Dorman, Long and 
Company, Limited, London, across the Storstrém. By 
the courtesy of Messrs. Christiani and Nielsen, Limited, 
who will act as sub-contractors for the approaches and 
the foundations of the piers of this structure, we are 
now able to give some further details of this part of 
the work. 

It may be recalled that the bridge will be 10,600 ft. 
long, and ‘will accommodate a single-track railway, 
a roadway and footway. The stee lsuperstructure will 
be carried on fifty-one reinforced concrete piers, the 
spans of which will vary from a maximum of 450 ft. 
at the centre to 190 ft. at the approaches. The condi- 
tions for sinking the foundations are comparatively 
good, for the maximum depth of the Storstrém on the 
bridge line does not exceed 46 ft., while the average 
depth is only about 22 ft., and only for a distance of 
2,000 ft. is it greater than 30 ft. The sea bed near both 
shores is covered with mud, but boulder clay is en- 
countered at depths of from 20 ft. to 25 ft., while below 
this, at depths from 65 ft. to 130 ft., is limestone rock. 





























The foundations will 
not, however, be car- 
ried down into the 
latter strata, as the 
results of prelimin- 
ary borings made by 
the Danish Govern- 
ment show that the 
bearing power of the clay will be sufficient. It is 
estimated that the maximum depth to which it will 
be necessary to sink the foundations will be 55 ft. 
below datum, the average being 35 ft. to 40 ft., while 
the permissible pressure has been taken as 3-2 tons 
per square foot. In other respects the conditions are 
also good. For instance, the tide range is generally 
only from 8 in. to 13 in., and it is seldom that the 
difference between low and high tide exceeds 3 ft. 
The flow is usually not more than 7 ft. per second, 
and the likelihood of large waves is generally small, 
though these may on occasion be caused by westerly 
and south-westerly gales. The chief obstacle to carrying 
out the work of constructing the piers will, in fact, 
probably be floating ice, as this forms into packs of 
considerable size during the severe winters. For this 
reason the following method of construction, which 
will allow the work to be rapidly completed once it 
has been started, will be adopted. 

The shore abutments, which will connect with 
embankments about 60 ft. high above water level, 
will be of reinforced concrete and will consist of hollow 
cells resting on a heavy mass-concrete raft. The 
superstructure will be cantilevered back, so that the 
load on the foundations will be as nearly as possible 
evenly distributed, and will be supported on the two 
secondary walls and the cross walls of the abutments. 
The latter will be constructed within a cofferdam of 
sheet-steel piling, which will be left in position as a 
protection against the under currents. The forty-nine 
intermediate piers will be of mass-concrete and will be 
supported on a concrete slab 10 ft. thick and elliptical 
in plan. 

In order to prevent undermining, the slabs will also 
be protected by sheet-steel piling, which will be driven 
down to a depth of from 10 ft. to 15 ft. Stone filling 
may also be used as a further protection. From 
level —8 ft. to level +8 ft. the piers will be faced 
with granite. 

As the forces to which the piers are exposed will 
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be practically the same and so many of them will 
stand in the same depth of water, it will be possible 
to effect a saving by standardising a few types. The 
under-water portion will be the same for all piers of 
the same type and it will therefore be possible to 
utilise the same shuttering. As far as forty of the piers 
are concerned, a floating steel cofferdam will be used, 
the external periphery of whose base will correspond 
with that of the elliptical foundation base, while the 
inside wall will be used as shuttering for the lower 
part of the structure. These cofferdams will first be 
used for sinking the sheet-steel protective walls round 
the foundations and will act as struts for the latter. 
The necessary pumping and excavating machinery 
will be installed in the cofferdam, and they will also 
carry the strutting for the top of the piers and act as 
centering. They will be raised or lowered by pumping 
water out of, or into, a ballast tank. When a pier has 
been constructed to a certain height above water level, 
the cofferdam will be removed and the pier completed 
in the ordinary way. Figs. 1 to 3 herewith, which 
apply to the largest type of standard pier, indicate 


The four piers carrying the navigation spans, which 
are larger than those described, as well as those 
nearest the shores, which will be erected in shallow 
water, will be constructed in open pits inside sheet- 
steel cofferdams. As soon as this structure is above 
water level the piling will be cut off. A scheme has 
been worked out whereby the lower portion of a 
pier can be completed in about seven weeks. 

It is estimated that the construction of the sub- 
structure will require 120,000 cubic yards of concrete 
and that the bridge slab will need another 12,000 
cubic yards. These large quantities will be cast on 
rafts placed at convenient points. 








THE HETEROGENEITY OF STEEL 
INGOTS. 


Tue Fifth Report on the Heterogeneity of Steel 
Ingots, submitted by a joint committee of the Iron 
and Steel Institute and the National Federation of 
Iron and Steel Manufacturers to the Iron and Steel 
Industrial Research Council, was presented to the 
Iron and Steel Institute at the autumn meeting, in 
Sheffield, on Thursday, September 14. As has been the 
case with previous reports, the present report is 
divided into a number of sections, each dealing with 
a particular aspect of the subject under consideration. 
Owing to the very great length of the contribution, 
however, we are only able to give a brief summary of 
the ground covered. 

It is stated in the introduction that a certain amount 
of confusion exists concerning the precise meaning 
of the various terms descriptive of steel other than 
fully “ killed,” and an attempt has therefore been 
made to define the terms in common use. It will, of 
course, be understood that each ingot merges imper- 
ceptibly into the next, and just as no hard and fast 
line differentiates the various ingots, so no hard and 
fast definition can be laid down to describe them. 
The solid-steel ingot, when properly made, is charac- 
terised by the fact that it is found, on sectioning, to 
be free from gas holes, and that the tendency, during 
freezing, to form a contraction cavity on the upper 
zone is counteracted by superposing some form of 
refractory feeder head above the ingot proper, which 
limits the inevitable cavity in such steel to that upper 
portion of the solidified ingot used for that purpose. 
The steel employed for casting such ingots has been 
rendered immune from the evolution of gases in such 
quantities, and at such times and temperatures, as 
will result in the formation of gas or blow holes, and 
is known as killed or piping steel. It is desirable that 
all steels, other than low-carbon steels applied to certain 
specific purposes, should be produced as solid ingots 
of this type. 

The structure of rimming-steel ingots is characterised 
by an outer envelope or “ rim” of solid and compara- 
tively pure steel, with the interior or core of a less 
solid and less pure character. Such ingots are made 
from steel of an effervescing nature, that is, steel in 
which the deoxidation, either in the ladle or in the 
mould, has been intentionally limited, with the result 
that a free ebullition of gas progressively takes place 
during the freezing of the ingot. The steel freezes 
inwards progressively from the mould wall, while 
the interior remains liquid and in a state of violent 
ebullition. The abundance of sparks emitted during 
freezing is peculiar to this class of steel, which contains 
usually less than 0-15 per cent. of carbon, and less than 
0-50 per cent. of manganese, with only traces of silicon. 
Usually, in very low-carbon steel, in which the ratio of 
FeO to carbon is high, the envelope or rim is substantial 
and free from blow-holes, whereas, at the other end 
of the scale, where the ratio of FeO to carbon is low, 
as it may be in the case of a 0-25 per cent. carbon 
steel, the envelope or rim is less substantial, less defined, 





* See ENGINEERING, vol. cxxxv, page 497 (1933). 


and contains blow-holes near the skin usually over the 


this method of construction in diagrammatic form. | 


whole length of the ingot. In making steel for rimming- 
steel ingots, the steelmaker must, of necessity, accu- 
rately produce the exact degree of oxidation; other- 
wise he may obtain either of the unsatisfactory types 
of ingot known, respectively, as the “ box-hat’’ and 
the rising-steel types. 

So-called “* box-hat”’ ingots are of accidental occur- 
rence and are to be found in practice only during the 
manufacture of low-carbon steels in which the ratio of 
FeO to carbon is particularly high. The ‘ box-hat” 
is formed by a decrease in the ebullition of gas after 
teeming has ceased. The volume occupied by the 
gas bubbles in the molten ingot when the ladle is 
withdrawn decreases, with the result that the molten 
steel sinks below the original level in the mould. A 
vertical section usually discloses a thick rim free from 
blow-holes, tapering from the final to the original level 
occupied by the steel. Ingots teemed subsequently 
may be rectified by the addition of a few chips of alu- 
minimum to the mould, or by the addition of a few 
blocks of aluminium to the ladle. True rimming-steel 
ingots, during freezing, may sink or rise very slightly, 
or remain at the level of original teeming. If the 
ratio of FeO to carbon is low, the ingot may rise during 
freezing as much as 9 in. or 10 in. up the mould before 
freezing finally. This type, which is known as a 
rising-steel ingot, and sometimes as unkilled or blown 
steel, is usually made in a semi-closed-top mould, 
when a metal plug is inserted and the rise is suppressed. 

A semi-killed ingot is produced from steel of the rising 
type when teemed from the ladle, but immediately 
before teeming is completed an addition of aluminium 
is made to produce an ingot which will either just 
bulge or break through at the top. A vertical section 
discloses an appearance similar to that of a suppressed 
rising-steel ingot to within a few inches of the outer 
surface, with a solid-ingot centre and a somewhat 
widely distributed pipe. A balanced-steel ingot is 
made from steel of such a condition, when teemed, 
that a small quantity of aluminium added in the 
mould so modifies the evolution of gases that the ingot 
top either just bulges or breaks through. A vertical 
section discloses an ingot solid except for a few skin 
holes, mostly in the top third, and widely distributed 
blow-holes in the head, the total volume of which 
is equivalent to the volume normally occupied by 
the main shrinkage cavity in piping steel. The last 
two types mentioned are very similar, but are included 
in view of the wide currency of the descriptions “ semi- 
killed” and “ balanced ” steels. 

The Analytical Determination of Non-Metallic 
Impurities in Steel_—Although it is becoming increas- 
ingly recognised that the non-metallic inclusions, 
present to a greater or less extent in all steels, play 
an important part in determining the good behaviour, 
or otherwise, of steels in service, the methods available 
for their analytical separation and determination 
remain in a most unsatisfactory state of development. 
The non-metallic residue obtained from the solution 
of a reasonable quantity of steel amounts to only a 
small fraction of a gramme, and the accurate chemical 
analysis of such residues by ordinary methods presents 
many difficulties, so that modifications of these methods 
must be introduced. The details of the methods and 
manipulation employed by different investigators vary 
substantially ; it is possible, however, to utilise some 
of the methods of micro-chemical analysis. 

Many experiments, aiming at the determination of 
oxygen in steel, have been carried out in recent years, 
employing the vacuum-fusion method. The sample of 
steel is melted by high-frequency induction in graphite 
crucibles, and it is claimed that all the oxides in the 
steel are reduced by the carbon present to give CO 
and CO,, which are evolved and collected. Considering 
the position generally, though a good deal of progress 
has been made recently, there is need for a method by 
which all the oxygen in a steel may be determined, in 
whatever form it may be present, and which will be 
applicable to steels of any composition. Of the methods 
utilised, the one which appears to be the most promising 
is that involving the vacuum fusion of steel, to which 
reference has just been made. There remains, however, 
one method of examination which is nowadays used to a 
considerable extent in the differentiation of steels. Itis 
a fact that, by careful co-ordination, a metallographist 
in a steelworks may, by the microscopical examination 
of samples cut from selected positions in selected 
ingots, determine whether that material is likely to 
give satisfaction or otherwise to the user as regards 
freedom from visual slaggy enclosures appearing on the 
machined surfaces of forgings. 

Influence of Varying Oxygen and Carbon Contents.— 
This section is entitled “‘ A Study of the Influence of 
Varying Oxygen and Carbon Content in bron upon the 
Position of Blow-Holes in Steel Ingots,” and has been 
prepared by Principal C. A. Edwards, F.R.S., and 
Mr. H. N. Jones. The authors state that the importance 
of the study of the distribution of blow-holes within 
ingots has been more particularly emphasised in recent 





years, as our knowledge of what has become known as 
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rimming steel has increased, and the demand for/| gas in liquid iron, there will then be an immediate 
material of this kind has grown. Whilst oxygen is | liberation of gas with a tendency to form blow-holes. 
not the only factor bearing on the subject under | With the conditions of the experiments under considera- 


discussion, it is, perhaps, the most fundamental; and 
when systematically considered in with 
carbon on the one hand, and hydrogen on the other, 
will embrace all the chief chemical reactions which are 
likely to require investigation. Accordingly, it was 
decided, in the present investigation, to study the 
influence of varying oxygen and carbon content in 
iron upon the position of blow-holes in ingots, and, 
at a later date, to do the same in regard to oxygen and 
hydrogen. Broadly speaking, the method of prov edure 
was follows: The conditions of melting were kept 
as constant as could be arranged. A standard quantity 
of iron was added to molten iron, and after 


association 


of oxide 
illowing time for this to dissolve, a certain amount of 
carbon, in the form of an iron-carbon alloy, was added, 
a predetermined quantity of aluminium was introduced, 
and the liquid metal then cast. By using 
quantities of aluminium for each melt of a given series, 


varving 


it was assumed that the amount of oxygen left in the 
liquid varied from in the which the 
maximum weight of aluminium was used, up to the 
oxygen saturation aluminium 
added 

The experimental casts were made by melting 16 Ib 
of Armco iron in a Battersea « lav crucible, in a 15-kW 
Ajax-Northrup furnace, each crucible being used only 
In series A, The melts 
were in all cases quiet, and no violent reaction could 
In B, sufficient cast iron was 
aided to give 0-12 per cent. of carbon in the melt, 
in addition to the carbon content of the Armco iron, 
namely, about 0-025 per cent. Series C was similar 
to B, except that more added, 
sufficient to bring the final content to 0-25 per cent., 
if there were 
increased, a figure of 0-35 per cent. being aimed at, 
while, in series F, sufficient cast iron was added to bring 
the carbon to 0-55 per cent. assuming none to be lost. 

As a matter of general interest, it may be pointed 
out that practically every type of ingot known in the 
steel industry is represented in these series of experi 
mental casts. In series A there was little or no ten 
dency for gas to be liberated during the cooling down 
to the solidification period. Even in those in 
which the oxygen contents were very high, the metal 
first of all showed definite signs of sinking after pouring 
was completed, and then the rising that took place 
occurred spasmodically and when the metal 
obviously in a pasty or almost solid condition. This, 
of course, may taken as an indication that the 
amount of gas present was so low as to be not much, 
if any, more than sufficient to reach the saturation of 
the liquid, immediately prior to solidification. With 
series B, however, and those containing still higher 
percentages of carbon, the conditions are different, 
because there is opportunity for very much larger 
quantities of CO to be formed in all cases in which 
the oxygen is greater than, say, 0-036 per cent. With 
a certain oxygen concentration, which will no doubt 
vary with the percentage of carbon present, as cooling 
proceeds, a temperature is reached at which CO begins 
to be formed; and with a negligible solubility of this 


zeTo, case in 


limit where no was 


once no carbon was added. 


be observed. series 


series carbon was 


no loss. In series D, the carbon was again 


cases 


was 


be 





tion, for any particular series of a given carbon content, 


the stage at which CO is formed, and, of course, 
liberated, is earlier as the oxygen concentration is 
greater. It is conceivable that the primary factor 


which determines the temperature at which carbon and 
oxygen begin to under these conditions, 
is that the saturation temperature of oxygen in liquid 
iron has been reached. The particular temperature 
at which this occurs may depend not only upon the 
percentage of oxygen present, but also upon the carbon 
concentration. Be that as it may, with comparatively 
oxygen contents the formation of CO will 
delayed, and will be r less coincident with 
solidification, thus giving little opportunity for the gas 


combine, 


low be 


more ( 


to escape from the freezing metal. As the oxygen 
content increases, however, there will be a greater 
tendency for wildness, and with very high oxygen, 


boiling in the mould will occur 


The Equilibria of the Systema Fe ,P-FeS and Fe 3P- 
MnS.—The authors of this section are Professor J. H. 
Andrew and Mr. M. Riddihough. The Fe,P-FeS 


equilibrium diagram drawn from the results of their 
investigation, they state, agrees almost entirely with 
that of R. Vogel and O. de Vries, published in Archiv 
das LKisenhiittenwesen, vol page 613 (1931). 
determinations of the Fe,P-MnS have 
that within the limits of practical experiment 
these two substances are insoluble. 

Estimation of the Time of Separation of the Ingot 
from the Mould.—The last section of the report deals 
with further mathematical considerations concerning 
the cooling and freezing of ingots, by Mr. N. M. H. 
Lightfoot. The author attempts to estimate mathe- 
matically the time taken, after solidification begins, 


fiir 
rhe 


shown 


iV, 
system 


for a steel ingot to separate from its mould. The 
actual conditions of pouring and solidification have 
been idealised to a certain extent and a number of 


formule have been deduced. The investigation, the 
author concludes, can in no sense be said to be com- 
plete, but he is of the opinion that it may serve as a 
starting point for further study. 


RAPID ERECTION OF PUMPING 
PLANT. 


Tue prolonged drought has created great difficulties 
in securing an adequate water supply at various places 
throughout the country, and many emergency services 
have been brought into use. An interesting example 
of one of the latter is afforded by the emergency plant 
installed for the town of Macclesfield, by which the 
supply has been increased by some 70,000 gallons per 
day. To do this a site at Langley, about three miles 
from the town, was viewed on Saturday morning, 
September 9, by the waterworks engineer, Mr. Hamson, 
and in accordance with the instructions of his Committee 
the construction of a dam was begun at this point 
across the Pyegrave stream, which is fed by four 
springs on the hill-side. At 10 a.m. on the same day 


a Medivane pump and the necessary valves and piping | 5.8.13. 
were ordered from Messrs. Mather and Platt, Limited, | former stations, &c., as well as separate instruments. 


PUMPING PLANT. 


MANCHESTER. 


| 





Park Works, Manchester, 10, and arrangements were 
also made to erect an overhead line, so that connection 
could be made to the mains of the Macclesfield Elec- 
tricity Supply Company, Limited, about a quarter 
of a mile away. This portion of the work was com- 
pleted by Monday morning. The pump, which is a 
2-in. to 3-in. model with a capacity of 3,400 gallons 
per hour at 100 ft. head, and is driven by a 7}-h.p., 
400-volt, 50-cycle motor of the squirrel-cage type, 
running at from 1,400 r.p.m. to 1,500 r.p.m., and 
mounted on the same bedplate, was delivered and 
installed together with the necessary valves and suction 
and delivery piping within ten working hours, and 
was set to work on Tuesday morning, September 12. 
Since that date it has run continuously. The suction 
line is approximately 22 ft. long and the delivery line 
180 yards. At present, about 50 gallons of pure water 
per minute at 100 ft. head is being pumped to the 
reservoir and filter beds of the town whose inhabitants, 
organisation and resources of all those 
concerned in this emergency installation, are now 
relieved from all fear of water shortage. The pump 
and motor, in situ, and connected up to the suction and 
delivery pipes, are shown in Fig. 2 on this page, while 
Fig. 1 is a general view of the site, showing the tem- 
porary delivery pipe. It may be mentioned in con- 
clusion that in the event of rain resulting in an increase 
in the water supply, the pump is capable of delivering 
about twice its present output. 


owing to the 


CATALOGUES. 

Photo-Electric Apparatus—A new catalogue fully 
describing the Osram photo-cell relay unit is to hand 
from Messrs. The General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2. 

Electric Lamps.—Messrs. The British Thomson- 
Houston Company, Limited, Rugby, are issuing a special 
pamphlet, written by Mr. A. B. Whitworth, Ph.D., 
A.1.C., discussing the properties of various electric lamps. 
Tests are described and illustrated. 

Case-Hardening.—A special pamphlet discussing the 
case-hardening of special steels by nitrogen has been 
issued by Messrs. Samuel Fox and Company, Limited, 
Stocksbridge, near Sheffield. Many examples of suc- 
cessful application are given, with notes of the effects. 

Tintometer—-The Lovibond Tintometer is an instru- 
ment for comparing various tints of the same colour, and 
may be applied to liquids, paints, fabrics, powders, &c. The 
manufacturers of the instrument are Messrs. The Tinto- 
meter Limited, Salisbury, who issue an excellent descrip- 
tive catalogue, prices also being stated. 

Electric Fittings.—Messrs. A. Reyrolle and Company, 
Limited, Newcastle-on-Tyne, have issued a loose-leaf 
binder containing a full set of their small leaflets 
describing control units, circuit breakers, gate-end switch- 


| gears, fuses, plugs, heaters, special coal-mine fittings, 


ine] 


&c.; also extra copies of the new leaflets. 

Electrical Indicators.—A series of electrical instruments 
or the control and economising of heat are illustrated 
and described in a new catalogue to hand from Messrs. 
Elliott Brothers (London), Limited, Lewisham, Londen, 
These include panels for boiler houses, trans- 
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THE SLITTING MILL PUMPING | are of cast-iron. 


One of the force pumps in course 


STATION OF THE SOUTH. of assembly is shown in Fig. 12. The weight of 
STAFFORDSHIRE WATERWORKS the whole of the rotating parts is taken by Michell 
COMPANY | bearings of the combined radial and thrust type. 


These bearings are embodied in the stools supporting 
| the pump motors, and they are water-cooled. The 

In describing the machinery of the Slitting Mill| lubricating water for the shaft bearings is passed 
pumping station, to which general reference was/| through the filter to be seen in the pump pit at 
made in our previous article, it would appear to be | the left hand of Fig. 14. The filter consists of a steel 
logical to deal with the pumps first. Sectional! casing with a settling chamber in the bottom. 
views and photographs of both the borehole and| The water supply is obtained either from the 
force pumps are given in Figs. 9 to 12, Plate XI. | delivery main or from the second stage of the force 
The borehole pumps, shown in Fig. 10, are situated | pumps, the latter being the normal method. The 
200 ft. below the engine-house floor level. They | water, on entering the filter, passes into the settling 
have four single-inlet impellers, of bronze, the guide chamber, thence through coke and, finally, through 
passages also being of bronze. The end covers and | linen stretched over a perforated brass cage. The 
the casings forming the overflow pieces are of| quantity of water used is measured by a meter 
cast-iron. The several stages register with each | fitted with a by-pass, and the filter is provided with 
other, and are secured by long bolts through both| inlet and outlet pressure gauges, an air cock, and 


‘ : - a - 
the suction and delivery covers. The suction pipe | a drain. 


(Concluded from page 325.) 


Each force pump is 
fitted with a non-return 
valve and sluice valve for 
controlling the rate of dis- 
charge if necessary, both 
valves being fitted with 
by-passes for charging 
purposes. The delivery 
pipes from the two sets are 
both connected into a 
delivery main, 18 in. in 
diameter, in which is in- 
serted a Venturi tube ; 
the latter has recording 
apparatus of the combined 
quantity and _pressure- 
measuring type. The lay- 
out of the delivery pipes 
is shown in Fig. 6, Plate 
X, ante, and the point of 
connection with the pumps 
in Fig. 15, annexéd. Each 
pumping set has, in addi- 
tion to those on the filter, 
gauges showing the inlet 
and outlet pressures on 
the force pump, the pres- 
sure in the delivery main 
and the pressure in the 
air bottle for the depth 
recorder, The depth re- 
corder indicates the water 
level in the borehole for 
periods of seven days, and 
is worked by compressed 
air, the air bottle being 
kept charged by a foot 
pump. As mentioned in 
the preceding article, the 
station is arranged to 
operate under two differ- 
ent sets of conditions (a) to 
raise the water through a 
is provided with a foot valve and a cast-iron strainer , total head of 570 ft.; and (b) to raise itthrough a total 
covered with perforated brass having holes } in. in| head of 760 ft. This involved the use of variable- 
diameter at 3-in. pitch. The footstep bearing for) speed motors. The power supply is obtained from 
the shaft is embodied in the pump suction cover.| the Trent Valley and High Peak Electricity Com- 
The rising main pipes are of lapwelded steel with| pany, who receive their supply from the North 
double-riveted steel flanges. A bearing for the| West Midland Power Authority. To comply with 
shaft is provided at each joint of the rising main.| the supply company’s agreement, the plant has to 
These bearings are fitted with renewable sleeves of | operate under all conditions of load with a power 
special bronze, similar sleeves being provided on| factor of not less than 0-9. 
the shaft. The shaft is enclosed in a steel tube! The other considerations affecting the design of 
for its whole length, and is lubricated by filtered |the motors may be thus summarised. It was 
water. These details can readily be made out in| essential that a high overall efficiency should be 
Fig. 10, while a good idea of the external appear-| obtained at all duties, while the motors are 
ance is given by Fig. 11, which shows one of the | required to develop full starting torque with a 
pumps completely assembled and ready for lowering | small line current, and their speed should remain 
into the borehole. | practically constant when set, irrespective of the 

The borehole pumps are suspended from the| load. It has been found, when starting up high- 
suction covers of the force, or booster, pumps which | pressure combined borehole and force pumps driven 
are carried on the main baseplates. The borehole| by alternating-current motors, that the pressure 





PumpinGe Set No. 1. 


15. 








pumps deliver the water directly to the force pumps, 
the two pumps thus working in series. Each force 
pump, as shown in Fig. 9, has eight single-inlet 
impellers, and the design generally is the same as 
that of the borehole pumps. The suction and 
delivery covers are of cast steel, while the inter- 
mediate sections, embodying the overflow pieces, 


developed against the controlling delivery valves 
makes it a very difficult matter for one man to 
operate them. Further, all the containing parts 
of the pumps and the packing glands are thus 
subjected to the maximum pressure at this period. 
The ideal machine may be considered to be one 
that can be started up and gradually brought up 








to a speed such that the pump and delivery pressures 
are nearly balanced, and, after opening the delivery 
valve, the desired output can be obtained by further 
increase in speed. At first sight it would appear 
that a slip-ring induction motor would be suitable 
for these conditions, its speed being reduced, as 
required, by inserting a variable resistance in the 
motor circuit ; this method enables a high starting 
torque to be developed at up to twice full-load 
current. An additional advantage is that the 
capital cost is very low. On the other hand, as 
the speed falls, the power wasted in the rotor 
resistances reduces the efficiency so much that it is 
less than 50 per cent. at half speed. As the revolu- 
tions can only be reduced below the synchronous 
speed, this loss of efficiency is a disadvantage, 
inasmuch as it is sometimes necessary to install a 
larger-size pump than would otherwise be required 
to comply with all the duty conditions. As the water 
levels in this installation may vary considerably, it 
is possible that the pumps may have to be run at 
low speeds for long periods. The slip-ring motor 
was therefore considered to be an uneconomical 
proposition. 

This and other considerations resulted in the 
selection of an alternating-current variable-speed 
commutator motor as the most suitable drive for 
the particular conditions. These machines occupy 
no separate floor space, the complete unit being 
mounted on the stool over the force pump as shown 
in Fig. 15, herewith. On starting they only run up 


to the lower speed of the specified range. The 
motors are the largest of their type to be 
constructed in this country, the makers being 


Messrs. The British Thomson-Houston Company, 
Limited, Rugby, sub-contractors to Messrs. Mather 
and Platt, Limited, Manchester, wko were the main 
contractors for the whole plant. The motors have 
a continuous output of from 250 h.p. to 420 h.p., at 
speeds of from 645 r.p.m. to 810 r.p.m., respectively. 
The construction resembles that of an ordinary 
induction motor except that the positions of the 
primary and secondary windings are reversed, the 
primary winding being situated on the rotor and the 
secondary winding on the stator. A third, or 
regulating, winding, also situated on the rotor, is 
connected to a commutator like the armature wind- 
ing of a direct-current motor, and, by rotating two 
sets of brushes, varying amounts of the regulating 
winding can be connected in series with the secondary 
winding. 

The rotor has been designed with 8 poles and has 
a synchronous speed of 750 r.p.m. The effect pro- 
duced by the regulating winding on the secondary 
winding causes the motor to rotate either above or 
below this speed. The rotating magnetic field set 
up by the primary winding cuts the conductors of 
the regulating winding, inducing in them a voltage 
which is constant and independent of the speed of 
the motor. The secondary winding has been de- 
signed with 15 phases and both ends of each phase 
winding are brought out and connected to the 
appropriate brush holder on each set of brushes on 
the commutator. When the brushes connected to 
each phase end are set in line or resting on the same 
commutator bars, the voltage generated in the regu- 
lating winding will have no effect, the secondary 
windings being short-circuited as on a normal in- 
duction motor. The motor will then run at a practic- 
ally synchronous speed. If the two sets of brushes 
are moved round the commutator, i.e., are separated, 
a certain alternating electromotive force will exist 
between the brushes of each phase, depending on 
the number of commutator bars embraced, or the 
amount of regulating winding in circuit. The 
frequency of this electromotive force is converted by 
the rotation of the commutator from the supply 
frequency to that of the slip electromotive force 
acting on the secondary windings. Thus, by move- 
ment of the two sets of brushes the two electro- 
motive forces may be adjusted until they are in 
phase with each other, or, if the electromotive force 
of the regulating winding is added to that of the 
slip, the motor speed will increase until the balance 
of the voltage is just sufficient to drive the load 
current through the secondary circuit. By reversing 
the positions of the brushes, and thereby putting 
the two electromotive forces in opposition, the motor 
will slow down until a similar balance is restored. 
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The commutator and brush gear are on the secon- 
dary side of the motor and operate at a low voltage. 
There is no possibility of flashing over on the 
commutator, and the current on the circuit is 
quite low, being only 37 amperes at the maxi- 
mum. The brush gear is operated by a small 
pilot motor mounted on top of the machine 
and arranged so as to move the two sets of brushes 
simultaneously but in opposite directions. When 
starting, the brushes are set in the minimum speed 
position, and, in order to ensure that they are 
always in this position, a small switch is operated 
by the rotation of the brush gear and interlocked 
with the main contactors. The pilot motor auto- 
matically sets the brush gear in the correct position 


for starting when the isolating switch is closed on | 


the main control panel. The general appearance 
of the motors is seen in Fig. 15, page 349, and 
Fig. 13, Plate XI. The motor spindles are fitted with 
ball and roller bearings. The frames are of fabri- 
cated steel and are well proportioned. A small 
platform and ladder gives access to the upper part 
of the motor on the top of which is a speed-indicating 
generator driven by the main shaft through a spring 
coupling. The machines are controlled by means 
of four push-buttons mounted on pedestals on 
the engine house floor. These pedestals are seen 
in Fig. 13, one at each side of the log desk. 
buttons are marked “Start,” “Stop,” “ Raise 
Speed ” and “ Lower Speed,” respectively, and a dial 
pattern speed indicator, working with the speed 
generator, mounted them. The wiring 
diagram given in Fig. 17, on the opposite page, shows 
the various connections between the control panel 
and the motor veryc learly, though, for the sake of 


above 


1s 


simplicity, only one of the 15 phases of the secondary | 


winding of the motor has been completed. 

The power supply equipment may now be dealt 
with. Three-phase current at 11,000 volts and 50 
cycles, enters the station through dual 
and is led to the high-tension switchboard in the 
transformer house. This consists of five panels of 
the enclosed draw-out type, two of which control 
the incoming feeders while each supplies the 
*bus bars, which run the full length of the board. 
The centre panel is used for the metering equip- 
ment and the other two panels control the out- 
going supply to two 350-kVA. transformers. The 
circuit-breakers have a rupturing capacity of 
75,000 amperes and are of the circular-tank type. 
Each panel is self-contained, possessing its own 
truck and raising and lowering devices, and is inter- 
locked to prevent accidental contact with the live 
parts when adjustments are being made. The trans- 
formers are of the self-cooling type, with tanks 
of boiler-plate construction and external cooling 
tubes of ample size to ensure efficient circulation. 
The supply is stepped down from 11,000 volts to 
400 volts. Each transformer has plus and minus 
tappings of 24 per cent., 5 per cent., and 74 per 
cent. on the high-tension side. The connections 
are delta-star, with the neutral brought out to a 
terminal for earthing. The transformers and low- 
tension switchgear were made by Messrs. The British 
Thomson-Houston Company, Limited, Rugby, as 
sub-contractors to Messrs. Mather and Platt, 
Limited. The high-tension switchgear was supplied 
by Messrs. Ferguson, Pailin, Limited, Manchester. 

The low-tension switchboard is situated at one 


side of the engine house, and can be seen in the back- | 


ground of Fig. 13. It is fitted throughout with 
contactor-type gear. There are seven panels, six 
of which are connected together by a common set 
of four *bus bars, the neutral bar being extended 
into panel No, 7, All the panels are fitted with 
glazed front and are interlocked so that 
when open, no live parts are exposed. The two 
incoming panels controlling the supply from the 
transformers are each provided with triple-pole 
isolators on the incoming and outgoing sides. The 
two outgoing panels controlling the supply to the 
pump motors are each provided with a triple-pole 
isolator on the incoming side. These four panels 
are each fitted with two 600-ampere, triple-pole 
contactors connected in parallel and fitted with 
overload trip coils and time-limit dashpots. Under 
normal working conditions, only one set of triple- 
pole contactors is in operation, the two operating 
in parallel only when the plant is working on the 


doors 


The | 


feeders, | 


| maximum duty. The view of the basement given 
|in Fig. 16, below, shows the low-tension cables to 
|the main pump motors and the earth connections. 
| The supply from the switchboard is conveyed to the 
| motor slip rings by three-core paper-insulated lead- 
}covered cable and the secondary contactors are 

connected to the motor by a 15-pair cable, also 
| paper-insulated and lead-covered. All these cables 
| are carried on cleats as shown. Special precautions 


| have been taken to earth the whole of the electrical 
|in the station are of the ironclad type fitted with 


equipment to the main earth plates with conductors 
of not less than 50 per cent. conductivity of the main 
| conductors supplying each piece of apparatus. 

In considering the layout of the switchboard, the 
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| 
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Fie. 16. 





| polished 


stat , — . 
| wiring diagram shown in Fig. 17 may be usefully | 


| consulted. The secondary resistances are mounted 
| at the back of the motor panels below the *bus bars, 
| whilst, mounted on the front with the main con- 
| tactors are the secondary contactors and the double- 
| pole interlocked reversing contactors controlling the 

RESULTS OF FourR-HouRS OFFICIAL 


Observations and Results 


| High-tension current, kW per hour 

Speed of motor, r.p.m 

Water level below engine-house floor, ft 

Delivery head above engine-house floor, ft 

Total inclusive head on pumps, ft 

| Gallons pump per minute (net) 

| Water horse- power ‘ 

| High-tension kW-hours per water horse-power hour 

Average high-tension kW-hours per water horse-power hour for 
duties 

Contractor's guarantees, high-tension kW-hours per water hor 
hour 

| Contractor's average guarantees 

Percentage above or below guaranteed high-tension kW 

| Percentage above or below guaranteed high-tension kW (average 

water horse-power, 

high-tension kW 

(This includes all transformer, control gear and cable losses.) 


| Overall efficiency, per cent 


pilot motor which rotates the brush gear of the main 
|motors. The various instruments, which are of the 
sunk-flush type with full circular scales, are mounted 
on the doors of certain of the panels. The top 
| half of the fifth panel contains the ammeters of the 





ammeter and other necessary connections for 
testing the two earth plates. The lighting supply 
for the station and cottages has been balanced 
between each phase and the neutral at 230 volts. 
The station is illuminated by diffused bowl fittings 
suspended from the roof. Portable hand lamps 
are provided. These are supplied from a small 
step-down transformer having a ratio of 230 to 


| 50 volts, with the centre of the 50-volt winding 


brought out forearthing. All the plugs and switches 
brass covers. Maconite-insulated lead- 
covered wire has been used for all the lighting 
circuits in the station and screwed conduit sunk in 





Low-TENSION CABLES AND EarTH CONNECTIONS IN BASEMENT. 


the plaster, with braided Maconite-insulated cable 
in the cottages. 

The performance of the pumps and motors will 
now be dealt with. In the first place, the charac- 
teristics of the power-factor curves merit some 









comment. These curves are plotted in Fig. 18, on 
TRIALS ON Marcu 24 anv 27, 1933. 
Set No. 1. Set No. 2. 
i 
Condition | Condition Condition Condition 
“A.” } “BE” wad’ tgs “E" 
| 
| 271-037 | 268-796 
| 755-53 | 756-7 
68-145 66-036 
500-617 | 689-911 504-088 | 705-146 
570-354 | 767 -056 571-328 771-182 
1,049-733 | 1,055 -0 1,056-4 1,056-4 
181-43 | 245-225 182-894 246-871 
1-119 1-105 1-088 1-088 
the two 
1-112 1-088 
se-power 
1-113 | 1-078 1-113 1-078 
1-0955 1-0955 
0-53 above 2-5 above 2-25 below 0-9 above 


) 


| transformer and motor circuits, the power factor | 


and frequency indicators and the *bus bar voltmeter. 
In the bottom half of the panel are the recording 
voltmeter and watt-hour meters for the transformer 
and lighting circuits. The sixth panel contains 
| the switches and fuses for the lighting, crane and 
auxiliary circuits. On the seventh panel are 
mounted the leakage indicator, voltmeter and 





| the speed and load. 


' 


1-5 above 0-69 below 


66 51 68-53 68-53 


7 | @ 


The power factor varies with 
It will be seen from the figure 
that at the top speed of 810 r.p.m. it is slightly 
leading and practically flat over the whole range. 
At the bottom speed of 645 r.p.m. it is leading at 
the light loads, and changes to lagging as the load 
increases. With increase of speed, the curve falls 
until a speed of about 725 r.p.m. is reached, when 
it begins to rise and continues to do so until the 
top speed is reached. The results of the official 
trials, given in accompanying table, are of particu- 
lar interest, showing how closely the installation 
agrees in practice with the designed figures. The 


the opposite page. 
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SLITTING MILL PUMPING STATION. 



















































































































































































































































MR. FRED. J. DIXON, M.INST.C.E., M.I.MECH.E., ENGINEER-IN-CHIEF. 
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guarantees given by the machinery contractors 
were based on the average high-tension kilowatts 
per water horse-power hour of the two sets on 
each unit. A margin of 3 per cent. either way 
was allowed before any penalty became due or 
any bonus was payable. The table shows that 
the energy consumption of Set No. 1 was only 
1-5 per cent. above the figure guaranteed, whilst 
that of Set No. 2 was 0-69 per cent. below the guar- 
antee. Seeing that this type of motor, of such a 
size, had hitherto not been installed in this country, 
the results may be considered as highly creditable 
to the contractors. 

The results of the tests at the maker’s works are 
also interesting. They are plotted for Set No. 1, 
in Fig. 19, above. Both pumps are taken together 
as a working unit, though the efficiencies of each 
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were also plotted separately. The sets were run 
at two different speeds within the minimum and 
maximum designed limits, viz., at 765 r.p.m. and 
680 r.p.m. 

The whole of the plant has been constructed to 
the designs and specification of Mr. Fred. J. Dixon, 
M.Inst.C.E., M.I.Mech.E., Engineer-in-Chief to the 
South Staffordshire Waterworks Company, by whose 
permission we are enabled to publish this account. 


INVESTIGATIONS ON THE SEA TRANSPORT OF APPLES : 
Erratum.—In the article on this subject which appeared 
on page 333 ante, the address of the Ditton Laboratory 
was given as East Malling, near Guildford. East Malling 
is actually near Maidstone, in Kent; we greatly 





regret the confusion to which the mistake may give rise. 





THE IRON AND STEEL INSTITUTE ; 
SHEFFIELD MEETING. 


(Concluded from page 339.) 


WHEN the members reassembled in the Mappin 
Hall of the University for the second and final 
business session of the meeting, on Thursday, 
September 14, Professor Sir Harold Carpenter, 
F.R.S., again occupied the Chair. He stated that 
a telegram had been received from the president, 
Mr. Lysaght, thanking the members and Council 
of the Institute for their kindly message of the 
previous day and adding that it was only his 
doctor’s imperative orders which had prevented him 
from being present at the meeting. 


HETEROGENEITY OF STEEL INGOTS. 


The first contribution on the agenda was the 
Fifth Report on the Heterogeneity of Steel Ingots. 
This, like its predecessors, was a report by a joint 
committee of the Iron and Steel Institute and the 
National Federation of Iron and Steel Manufac- 
turers to the Iron and Steel Industrial Research 
Council. In the present report further considera- 
tion is given to solid-steel, rimming-steel, and other 
ingot types, while the present position of the 
analytical determination of non-metallic impurities 
in steel is defined, and the influence of varying 
oxygen and carbon contents in iron upon the position 
of blow-holes in steel ingots is discussed. Other sec- 
tions deal with the equilibria of various slag systems 
occurring in steel and with the mathematical 
estimation of the time of separation of the ingot 
from the mould. Dr. W. H. Hatfield, chairman 
of the committee, presented the general sections 
of the report. Principal C. A. Edwards, F.R.S., 
gave a brief account of Section V, which dealt 
with the influence of varying oxygen and 
carbon content upon the position of blow-holes 
in steel ingots; while Section VI, which described 
work done in connection with the determination 
of the equilibria of various slag systems, was 
introduced by Professor J. H. Andrew. A brief 
summary of the report was published on page 347 
of our issue of September 22. 

Mr. E. H. Saniter, in opening the discussion, 
said that the present report was, in his opinion, 
one of the best, if not the best, issued, and presented 
a more complete picture than had hitherto been 
possible. The third section of the report gave a 
useful résumé of the present position of the analy- 
tical determination of non-metallic inclusions in 
steel, the indication being that much more work 
was required before non-metallic inclusions could 
be accurately determined ; it was to be hoped that 
this work would be continued, so that the amount 
of non-metallic inclusions and their effect on steel 
could be more accurately known. The fifth section 
—on the effect of carbon and oxygen on ingot 
structure—was an exceedingly interesting piece of 
work. The authors, by proceeding on a definite, 
predetermined plan, had succeeded in making a 
series of ingots representing all the ingots of com- 
merce and some that were not commercial, but were 
occasionally made. As the authors of this section 
had stated, the size of the ingot had a great influence 
on the manner in which the steel set, and, therefore, 
their tabulated results could not be applied directly 
to practice. It would have been interesting to have 
had a series containing 0-7 per cent. of carbon. 
There was no doubt that, given an oxidised steel, 
the authors had proved that the content of the 
carbon in the steel had a predominating influence 
on the nature and position of the blow-holes. 
While they had deliberately confined their investi- 
gation to oxygen and carbon, it would be of great 
interest to have more information regarding the 
formation of blow-holes by nitrogen and hydrogen. 
In conclusion, he would like to refer to one point 
concerning the equilibrium of the system Fe,P-FeS. 
He wondered whether it was safe to infer that the 
difference between Fe,P and the 100 per cent. was 
FeS, as, when FeS was melted and heated to 1,500 
deg. C., it might lose 20 per cent. of its sulphur. 

Dr. W. Rosenhain stated that the Heterogeneity 
Committee had performed their task in various 
ways, but mainly by what might be termed “ natural 
history” methods. They had undoubtedly carried 
out useful work, but he was glad that they were 
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synthetic, method. He was referring to the portion 
of the report for which Professor Edwards and 
Mr. Jones were responsible, in which some of the 
factors affecting the problem had been isolated and 
studied separately. In his opinion, the committee 
had begun their labours just a little late. They 
studied the heterogeneity of steel ingots, he would 


problem of heterogeneity on a concrete technical 
basis. If the work which the committee had done 
were studied, it would be appreciated how close 
lone could arrive at technical perfection. It was 
quite true that the solid-steel ingots were remarkably 
| good from the standpoint of degree of heterogeneity. 


| On the other hand, in several branches of the heavy- 


now trying another, and what might be called a|the object of the committee was to put the whole | were normally austenitic, an increased resistance to 


corrosion, but in this case also the results had been 
| definitely disadvantageous. 

Dr. A. McCance, who opened the discussion, 
thought that the paper furnished a good example 
|of the result of co-operation between two large 
|industrial research laboratories. He had _ been 
interested to find that the authors had overcome 





like to suggest that they should begin by studying | steel industry high scrap percentages of ingots | the difficulty of introducing beryllium into the 


the heterogeneity of liquid metal. 
of the liquid metal was by no means uniform when 
it was poured into ingots. Professor Andrew, when 
referring to the Fe,P-FeS system, had stated that 
just above 1,000 deg. C. the system was in the 


nature of a ternary system; it had, nevertheless, | 


been drawn as a binary system, as it was much 
thus the actual conditions 
He (Dr. Rosenhain) objected to that 
statement, as he considered it distinctly mis- 
leading. He hoped, therefore, that in 
work this method of drawing the diagram would 
be abandoned. 

Dr. A. MeCance thought that for the first time 
Professor Edwards had been able to produce a 
reliable laboratory technique for the study of 
liquid steels. The results he had given bore a 
relation, and could be compared with, steel works’ 


simpler to represent 
obtaining. 


practice. 
holes, he believed quite strongly that the gas was 
formed as a reaction product. If the iron oxide 
and the carbon were removed or reduced below the 
equivalent balance, no blow-holes would be formed. 


Blow-holes did not arise as a result of solution of | 


gas in the metal; they were entirely produced as 
reaction products. 
Thomas, was gratified to hear that more importance 


was being attached to the influence of turbulence. | 


Another matter of great significance was the quality 
of the steel, in the mass, before it was poured into 


separate ingots of relatively small sizes. He sug- 


gested, therefore, that the Committee should study | 


the segregation of steel in general and not only 
as far as individual ingots were concerned. 

Dr. C. H. Desch said that both the original method 
put forward by Dickenson and the more recent 
electrolytic methods for the determination of in- 
clusions in steel led to a certain amount of loss. By 
using an improved iodine method and, excluding 
water (and air) entirely, it was possible to recover 
the whole of the without Work 
had recently been done in this direction and was 
still being pursued. Very carefully dried iodine, 
dissolved in absolute alcohol, was employed, and the 
experiment carried out in an atmosphere of nitrogen. 
The inclusions were filtered through an ultra-filter 
in an atmosphere of nitrogen and could then be 


inclusions loss. 


examined under the microscope and subsequently 
analysed. The method intricate for 
ordinary works laboratories, but it could be operated 
in an industrial research laboratory. The methods 
for the estimation of total oxygen in were 
being studied and he did not think it would be long 
before a method or methods would be devised which 
could be applied in a well-equipped laboratory. 

Mr. N. D. Chopra considered that the agitation 
or turbulence of the molten metal had a profound 
influence on the production of sound ingots. He 
then referred at some length to cast vessels of copper, 
bronze, and, in some cases, of steel produced perhaps 


was too 


steel 


1,000 years ago and stillin existence in Indian 
temples. He stated that he had examined many 
of these and had never found any flaws. By 


tilting the mould, even only slightly, and pouring 
the metal down the side, it was possible to produce 
turbulence of the kind required, and, that sound 
metal was produced thereby, was shown by figures 
obtained in works in South-East Germany. By 
tilting the mould through only 8 deg., the tensile 
strength of the resultant steel had been increased 
by 22 per cent., the elongation and reduction in 
area by over 40 per cent., while the impact figure 
was three times that of steel made under the same 
conditions, but poured with the mould horizontal. 
The last speaker, Mr. James Henderson, said that, 
as chairman of the [ron and Steel Industrial 
search Council, he could assure the members of the 
Institute that the discussion which had taken place 
would be greatly appreciated by that Council. 

In a brief reply, Dr. W. H. Hatfield stated that 


Xe- 


The composition | 


future | 


With reference to the question of blow- | 


The next speaker, Mr. Spence | 


could not be tolerated and a maximum proportion 
of the ingots had to be utilised. The solution of 
that section of the problem was therefore largely 
bound up with economic considerations. The 
committee had examined what was indeed a perfect 
ingot, but this, which weighed 14 ewt., had been 
produced by pouring the steel into the mould at a 
| temperature at which it froze almost simultaneously. 
| When pouring large ingots, this could not be done at 
one particular temperature, but over a range of tem- 
peratures. Dr. Rosenhain had referred to “ syn- 
thetic ’’ and “ natural history *’ methods of study. 
|In this connection it should be remembered that 
“natural history ’’ methods constituted the basis of 
all scientific work. Dr. McCance had said that he 
was convinced that the gases which caused blow- 
holes were reaction products. He (Dr. Hatfield) 
did not think that there would be unanimity of 
opinion on that matter. He agreed with Mr. Spence 
Thomas that it would be profitable to consider the 
heterogeneity of steel prior to pouring it into ingots. 


INFLUENCE OF BERYLLIUM ON STEEL. 


The second paper considered on Thursday morning 
| was by Mr. J. H. S. Dickenson and Dr. W. H. Hat- 
| field, and was entitled “‘ The Influence of Beryllium 
|on Steel.”” Mr. Dickenson, who presented the con- 
tribution to the meeting, stated that the investiga- 
tion described had been carried on jointly in the 
tesearch Departments of Messrs. English Steel 
Corporation, Limited, and Messrs. Thos. Firth and 
John Brown, Limited, at the request of the Air 
| Ministry, who had provided the metallic beryllium, 
| of 98 per cent. purity, for the purpose. The in- 
| vestigation had been planned to have a limited and 
severely practical scope, the object being to deter- 
|mine whether the addition of beryllium to selected 
i specific types of steel, largely used in aircraft and 
|aero-engine construction, was likely to offer any 
| direct benefit, by improving the physical character- 
jistics of the material, especially as regards the 
|mechanical properties and resistance to corrosion. 
The investigation, it should be emphasised, did not 
constitute an exhaustive study, in the full scientific 
sense, of the effect of beryllium on steels in general. 

The results disclosed in the of the in- 
vestigation indicated that there little 
prospect of the element becoming a useful addition 
to the group of metals used in the manufacture of 
special Beryllium was extremely expensive, 
and was unlikely ever to become reasonably cheap, 
whilst its lightness and readiness to oxidise made 
the actual introduction into molten steel somewhat 
difficult and distinctly wasteful. As regards forg- 
ing, the addition of 1 per cent. of beryllium tended 
to make some of the steels, particularly the 3} per 
cent. nickel and the nickel-chromium 
|tinctly “‘stiffer’’ under the hammer, 
|increased tendency to “ burst,” especially towards 

the top end, but it was probable that this would 
give rise to no serious manufacturing difficulty 
|if the beryllium steels were required for use in 


course 


was or 


steels. 


with an 


engineering construction on account of their desir- 


able physical properties. 

In this respect, however, the addition of beryllium 
had proved harmful rather than otherwise. Apart 
from a hardness peak in the tempering range, 
400) deg. to 450 deg. C., and the associated brittle- 
ness and the liability to crack with rapid cooling, 
probably due to some pronounced volume change, 
the beryllium-bearing steels showed throughout a 
marked liability to fragility, as evidenced by the 
impact test, which far outweighed the increase in 


tensile strength. In short, none of the steels con- 


taining beryllium had shown, with any treatment, | 


the combination of high elastic limit and fatigue 
resistance with ductility and toughness, which was 
|necessary in highly-stressed engine parts. 
| been thought that the addition of beryllium might 
| confer upon stainless steels of the 18-8 type, which 


no | 


steels, dis- | 


It had | 


|steel. They had stated that the metal was unlikely 
ever to become reasonably cheap. With regard to 
this it was very difficult to arrive at definite con- 
|clusions. Other metals, such as aluminium, had 
| ontce been museum curiosities, and were now in 
daily use in large quantities. He had to agree, 
however, that, from the results obtained, the addi- 
tion of beryllium to steel did not appear very pro- 
mising. It was possible, however, that with further 
|experiments and an improved technique, it might 
be possible to overcome the intense brittleness 
referred to by the authors. While the results given 
in the paper were negative, as far as the particular 
application was concerned, the contribution would 
prove an interesting record for future investigators. 
The last word had not been uttered regarding the 
influence of beryllium on steel. 

Dr. W. Rosenhain agreed with Dr. McCance that 
the paper did not close the subject finally. It 
| should be remembered, moreover, that the authors 
had been limited to an addition of 1 per cent. of 
beryllium, which limit had been arbitrarily chosen 
for them. It was quite possible that that 1 per cent. 
was either altogether too much, or altogether too 
little. Beryllium undoubtedly possessed a very 
great hardening effect on copper, and if the tech- 
nique were correct it might be possible to induce 
a similar hardening effect in the case of steel. 
Consequently metallurgists should be very cautious 
in discussing the value of beryllium additions to 
steel. Dr. W. H. Hatfield, who spoke next, stated 
that the members should know that Mr. Dickenson 
and he had had only 6 lb. of beryllium for their 
experiments. Even H.M. Government had 
paid 2001., or over 30/. a pound, for that amount 
of the metal. 
| Mr. Dickenson, in reply, stated that, at the 
| present time, and under actual conditions, there 
| seemed little hope of obtaining useful results which 
would justify the cost of the experiments. Some 
remarks had been made concerning the possible 
fall in the price of beryllium. Aluminium, no doubt, 
had been a museum curiosity, and that not so very 
many years ago. Beryllium, however, was hardly 
in the same category, because after all, we built our 
| houses with material containing aluminium, and 
were surrounded in every direction with aluminium 
in quantity. This scarcely applied to any ore from 
which beryllium could be extracted. In short, it 
must be taken that, at the present time, there 
seemed to be no prospect of securing cheap supplies 
of beryllium. 





SO, 





ALLOYS OF TRON AND MANGANESE. 


The next contribution considered was a communi- 
cation from the National Physical Laboratory 
describing an investigation forming part of the 
systematic research on the alloys of iron which 
has been in progress for some years past at the 
Laboratory under the auspices of the Alloys of 
Iron Research Committee. The paper, which was 
entitled “ Alloys of Iron Research. Part XI.—The 
Constitution of the Alloys of Iron and Manganese,” 
was by Dr. M. L. V. Gayler. She stated that the 
constitution of the iron-manganese alloys had been 
determined by means of thermal, microscopical and 
| X-ray examinations of alloys made from high- 
purity electrolytic iron and distilled manganese. 
In comparison with previous determinations, the 
position of the liquidus and solidus had been 
appreciably raised and the existence of a peritectic 
reaction, between y-iron and liquid, to form 
|y-manganese had been confirmed. The 4-y iron 
transformation had been found to take place at 
1,504 deg. C., over a range of composition of 
1 per cent. to 8 per cent. of manganese; y-iron 
then separated directly from the liquid state, until, 
at a temperature of 1,270 deg. C., it reacted with 
|the manganese-rich liquid to form a phase con- 
taining approximately 68 per cent. of y-manganese. 
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This peritectic reaction extended from 65 per cent. 
to 74 per cent. of manganese, after which the 
y-manganese phase separated directly from the 
liquid on cooling. The constitution, in the solid 
state, of iron-rich alloys, had not yet been solved, 
but the changes, in the solid state, of manganese- 
rich alloys had been carefully determined. The 
y-manganese phase decomposed into y-iron and 
B-manganese at a temperature of 1,028 deg. C., 
over a range of composition of 64 per cent. to 72 per 
cent. of manganese, and, similarly, the 8-manganese 
phase decomposed into y-iron and a-manganese at 
600 deg. C., over a range of composition of about 
59 per cent. to 63 per cent. of manganese. 

Dr. W. Rosenhain, who opened the discussion, 
referred to the immense difficulties which such an 
investigation involved and the almost endless 
patience necessary to overcome them. To begin 
with, the preparation of pure manganese and the 
subsequent task of retaining that high degree of 
purity had presented many intricate problems. 
Having emphasised the difficulties encountered 
and the years of labour involved, the question 
might be asked: Why continue ? He would like 
to remind those who were not particularly enthu- 
siastic concerning this class of work that metal- 
lurgists would never fully understand alloy steels 
until they were thoroughly familiar with their 
constitution. Some might say that we did under- 
stand this, but he disagreed ; our views were very 
imperfect and as the demand for alloy steels increased 
so would the demand for accurate knowledge 
increase. The spade work in the compilation of that 
accurate knowledge had been furnished by the 
author of the present paper. In work of this kind, 
absolute purity must be emphasised, as quite small 
impurities might have a profound influence on the 
properties of the metal or alloy. 

Dr. C. Wells quoted results that had been 
obtained in the United States during the course of 
work of a similar nature. The next and last 
speaker, Dr. C. H. Desch, confirmed the great 
difficulties encountered in investigations of this 
kind and the high degree of skill necessary to 
overcome them. In some cases, owing to the 
multiple twining which took place, an investigator 
had to depend to a large extent on X-ray data in 
preference to microscopical methods. In a brief 
reply, Dr. Gayler thanked those who had taken 
part in the discussion. 


Coke-Frrep REHEATING FURNACE. 


Mr. F. Lloyd and Professor R. V. Wheeler were 
then called upon to read their paper entitled, 
** A Coke-Fired Reheating Furnace.” This contri- 
bution, which described a reheating furnace designed 
primarily for the hardening of tool steels and 
furnished with a bed of broken and sized metal- 
lurgical coke, was presented by Mr. Lloyd, who, 
in a very brief speech, stated that the furnace 
constituted a definite contribution to the solution 
of the smoke-abatement problem. He would like 
to add in this connection, however, that much of 
the criticism levelled against manufacturers in the 
matter of smoke production was often grossly 
exaggerated. It was also interesting to note that 
the construction of such a furnace would not have 
been possible if it had not been for the heat- 
resisting steels which had been invented and 
developed in Sheffield. We hope to reprint this 
contribution in our columns in the near future. 

Professor Sir Harold Carpenter then intimated 
that discussion on this paper would be in writing, 
and that the last paper on the agenda, namely, 
“Some Experiments on the Resistance to Wear 
of Nitrogen-Hardened Cast Iron,” by Mr. J. E. 
Hurst, owing to lack of time, would be taken as 
read and also discussed by correspondence. We 
intend, however, to reproduce this contribution 
in a future issue. Votes of thanks were then 
passed to all who had contributed to the success of 
the meeting. 

After a lunch at the Royal Victoria Station 
Hotel, at the invitation of Sheffield firms, mem- 
bers split up into parties to inspect the works of 
Messrs. Thomas Firth and John Brown, Limited ; 
Messrs. Hadfields Limited; Messrs. Park Gate 
Iron and Steel Company, Limited ; Messrs. Sheffield 
Gas Company; Messrs. T. W. Ward, Limited ; 


Messrs. 8. Osborn and Company, Limited ; Messrs. 
Viners, Limited ; Messrs. Low Temperature Car- 
bonisation, Limited; and Messrs. Jas. Neill and 
Company (Sheffield), Limited. In connection with 
the visit to the East Hecla Works of Messrs. Had- 
fields Limited, an address of welcome was delivered 
by Sir Robert Hadfield, Bart., F.R.S., to the visitors. 
This was printed in book form, and distributed to 
the members. The volume contains over 100 pages 
and is entitled “The Rise of Metallurgy, with 
special reference to Sheffield Discoveries, Inventions, 
and Research.” In this the growth of metallurgy 
in Sheffield is traced from its very beginnings, but 
much information on modern metallurgical pro- 
cesses and methods is also given. An interesting 
chapter on alloy steels contains many data regard- 
ing the discovery and invention by Sir Robert of 
manganese and silicon steels and traces the many 
developments which have followed. The part 
played by workers in Sheffield and Great Britain, 
and in the United States, France, Germany, Sweden 
and other countries is well shown. Space is also 
devoted to the quite recent progress made in the 
sphere ot heat- and corrosion-resisting and high- 
tenacity steels. The importance of education and 
research in the realm of metallurgy is fully brought 
out in the final chapters of the book, which con- 
tains numerous plates. 

On Thursday evening, September 14, the members 
were entertained to a banquet at the Cutlers’ 
Hall, at the invitation of the Sheffield industrial 


firms. The whole of the last day, Friday, was 
devoted to an excursion by special train to 
Scunthorpe. The Normanby Park Works of 


Messrs. John Lysaght, Limited, and the works 
of Messrs. Appleby Iron Company were visited 
by parties, both in the morning and in the 
afternoon. In addition, afternoon visits were paid 
to the works of Messrs. Frodingham Iron and Steel 
Company, Limited, the Redbourn Hill Works of 
Messrs. Richard Thomas and Company, Limited, 
and the Scunthorpe steel foundry of Messrs. Thomas 
Firth and John Brown, Limited. The visitors were 
entertained to lunch and tea by the companies 
of the Scunthorpe district. The excellent manner 
in which the whole meeting had been organised, 
both in Sheffield and in Scunthorpe, was the 
subject of much favourable comment on the part 
of the visitors. 


INVESTIGATIONS ON THE EMISSION 
OF DUST AND GRIT FROM POWER- 
STATION CHIMNEYS IN HOLLAND. 


By Pror. A. J. TER LINDEN. 
(Concluded from page 282.) 

Dry Catchers.—The minimum requirement of 
dry catchers is that practically all grit failing to 
pass a No. 300 sieve shall be separated out. The 
efficiency for this grit must be as high as from 
98 per cent. to 100 per cent. Several systems of 
dry catchers, such as the existing fan catchers, 
some types of catchers with shunt cyclones, &c., 
do not satisfy the above requirement, but the com- 
plete cyclone, provided it is properly dimensioned, 
does so, and can be looked upon as one of the most 
important of the dry catchers. Although, in 
practice, the cyclone is much used in various 
factories, there is still a difference of opinion about 
its properties, and there are large differences in the 
dimensions of cyclones of the same capacity built 
by different firms. This must be ascribed to the 
complicated stream phenomena in the cyclone 
which make it impossible to form an exact mathe- 
matical theory. In the Zeitschrift des Vereines 
deutscher Ingenieure, No. 18—1932, the German 
authors Rosin, Rammler and Intelmann have en- 
deavoured to develop a theory, but were, of course, 
obliged to simplify the stream phenomena in the 
cyclone. The most important simplifications were as 
follows: (1) The gas stream which enters the cyclone 
remains in it as a whole and rotates round the inner 
tube until, after w revolutions in a time ¢, the outlet 
is reached. (2) Assuming the equal distribution of 
the grit particles over the inlet surface of the cyclone, 
it is then ascertained which particles have reached 
the outer wall of the cyclone under the influence of 
the centrifugal force during the above-mentioned 
|time ¢t. These grit particles are regarded as having 








been caught by the cyclone and the others as about 
to leave the cyclone with the gases. 

Although this theory has the advantage of sim- 
plicity, the author doubts whether it is of much value 
for the construction and arrangement of a cyclone, 
as the theory differs too much from actual practice. 
The second assumption is too arbitrary. It isnot clear 
how the gas stream, after having made u revolutions 
in the cyclone, suddenly reaches the outlet. On 
reaching this, the stream will have to be modified as 
regards its shape, and it will have to make a sharp 
turn causing many of the grit particles in the gases to 
be thrown outside the stream. These particles, which 
were not trapped according to the theory of Rosin 
and his collaborators, are in reality caught. The 
course taken by a grit particle is not of much 
importance ; it is the radial velocity of the grit 
particles in the area round the entrance to the 
outlet that is the deciding factor as to whether or not 
the grit is caught. The path of the gases round the 
mouth of the outlet is shown in Fig. 13, page 354. 

We will assume that the streamlines are entirely 
symmetrical with the centre point O, and, for 
simplicity, we will only consider a two dimensional 
current. At the point P, situated at a distance 
R from O, the gas speed is W. Let us call the radial 
component of this speed W,. From the continuity 
equation, it follows that R.W, = constant, if the 
gas volume that passes through the cyclone in a 
second is constant. We will now consider a grain 
P (with a falling velocity V,, in the cyclone gases) 
which describes a circle round O with a radius 
R and a constant speed W,. This grain will not be 
separated ; neither will it be carried along with the 


gases. For this grain, according to the Stokes’ 
law, the following equation holds :— 

w;? ar = * 

—*e* W, : Vg or Vg = - we (2) 


The connection between W, and R is usually 


: dy 
unknown. It is easy to prove that, when 41> 0, 


V 
dR 
the equilibrium of the grain on the circle R will be 
unstable. This is usually the case in the area round 
the outlet pipe of a cyclone. If the grain P is 
deflected towards the centre, it will be carried along 
with the gases, but if it is deviated outwards, it will 
reach the outer wall of the cyclone. The circle 
R can be considered as the limit to the area or 
danger zone in which the grit particle P will probably 
be carried away with the gases. The finer the grit, 
the greater the radius of the danger zone will be. 
It is obvious that when, for a certain size of grit, 
the danger zone is small, the efficiency of the cyclone 
will be high. A small radial suction speed W, and 
a high tangential speed W , are, therefore, desirable. 
To obtain these conditions it is necessary to draw 
off the gases, not only through the bottom opening 
of the outlet but also through longitudinal slits in 
the pipe itself. Through these slits, where blades 
can be fitted, it is possible to draw off the gases with 
a low radial speed W,, even if the pipe diameter is 
small. Tests carried out on models have shown that, 
in many cases, the efficiency increased when the 
bottom opening in the outlet pipe was shut off. 
Formula (2) shows also that the efficiency of a 
small cyclone (low value of R) will generally be 
higher than that of a large cyclone. 

The position and the dimensions of the outlet 
opening in the cyclone have a greater influence on 
efficiency than have the other dimensions of the 
cyclone or the gas velocity. Model tests with a 
cyclone fitted with an adjustable outlet pipe were 
carried out at the Technical University at Delft, and 
the efficiency was measured by placing the outlet 
in various positions as shown in Figs. 14 and 15, 
The quantity of gas and size of grit were the same 
for all these tests. The tests proved that efficiency 
was low when the outlet was in its highest position, 
and that the maximum efficiency was obtained 
with the outlet in the position A. By further 
lowering the position of the inner tube, the efficiency 
decreased. The loss of efficiency in the highest and 
the lowest positions of the outlet is probably due 
to the secondary currents travelling along the 
top and bottom of the cyclone in a centripetal 
direction, as indicated in Fig. 13. 

Although it is generally admitted that the 
cyclone is one of the best of the dry catchers, the 
following practical objections to its use are often 
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only satisfactory with high gas speeds, entailing 
considerable loss of pressure. This idea is not in 
accordance with test results, as the latter show 
that efficiency does not vary much with the gas 
speed. This is indicated by the results plotted in 
Fig. 16. With a gas speed of 30 ft. to 40 ft. 
per second in the inlet pipe to the cyclone, 
satisfactory efficiency can generally be obtained. 
The loss in pressure can be limited to 1 in. to 2 in. 
water gauge. (2) A serious objection is the large 
size of the cyclone, which makes it almost impossible 
to fit one to existing installations. By means of 
model tests, it is possible to ascertain the extent to 
which the dimensions of the cyclone can be reduced 
without impairing efficiency. It has thus been 
found that the whole sub-structure of the cyclone, 
as indicated in Fig. 17, has no great effect on 
efficiency. This portion can, therefore, be dispensed 
with, if necessary, and be replaced by a flat bottom. 
The grit circulating with the gases over the bottom 
of the cyclone can be collected in a hopper, through 
aslitatthe bottom. The design and the dimensions 
of the slit have an important influence on the 
efficiency of the cyclone. The rotating gases should 
not be retarded by the slit, but the grit must be 
eliminated as efficiently as possible. 

By this alteration in construction, the cyclone can 
easily be erected round the outside of the chimney, 
as shown in Fig. 18. Fig. 17 gives the dimen- 
sions for a cyclone fitted with an outlet pipe D 
that gives quite a good efficiency. It is also quite 
possible that with more experience the dimensions 
may be further reduced. The above remarks 
do not present a complete theory for a cyclone, 
but they may perhaps be useful. 

The cyclones at the P.E.N. power station, pre- 
viously mentioned, and illustrated in Fig. 18, are 
constructed on these principles. They consist of a 
flat-bottomed channel in concrete, built round the 
chimney. The gases of three boilers are led in a 
tangential direction into this channel, and once 
every day the grit deposited therein is washed out 
by water and carried away to a tank near the base 
of the chimney. The loss of pressure in these 
cyclones at full load is about }-in. W.G.  Practi- 
cally all the grit failing to pass a No. 300 sieve is 
caught. Fig. 3, page 279, ante, shows the kind of 
grit escaping from this cyclone. 

Electric Precipitators.—With low gas speeds the 
electric precipitator gives excellent results. With 
these low speeds the equipment, however, becomes 
so costly that in recent years this type has not 
been installed for boilers in Holland. With higher 
gas speeds the efficiency decreases considerably. 

Wet Catchers.—The great advantage of wet 
catchers is that they separate fine grit with a diameter 
of 20-50 microns much better than the dry catchers 
do; they are essential, therefore, for pulverised- 
fuel boilers, since these boilers produce a good deal 
of fine grit. Another advantage of wet catchers is 
that a vast amount of the SO, gas is absorbed 
in the catchers. The chief disadvantages of wet 
catchers are the extreme humidity and low tempera- 
ture of the cleansed gases. A deposit of wet grit 
is probably formed on metal surfaces beyond the 
outlet of the catchers, corrosion of the metal thus 
being set up. Corrosion can be avoided if the pipes 
are coated internally with a layer of acid-proof 
concrete, or, better still, if the channels are entirely 
made of concrete coated with acid-proof material. 
Many wet catchers have the objectionable charac- 
teristic of permitting small drops of water carrying 
grit with them to pass through. These water parti- 
cles increase corrosion, and they are particularly 
harmful to the blades of the fans installed on the 
far side of the catcher. These drops can be readily 
seen if a bar coated with wet white paint is inserted 
in the gas current, the drops being distinctly visible 
on the paint. 

Corrosion of the metal parts of the catcher itself 
cannot be avoided. No kind of iron or steel can 
resist the harmful effects of the hot damp flue 
gases for long. It is evident, therefore, that the cost 
of upkeep of the catcher will vary in accordance 
with the area of the metal surfaces exposed to 
corrosion, so that this area should be kept as small 
as possible. For modern boilers fitted with air 
pre-heaters, which reduce the temperature of the 


flue gases to 300 degrees F. or lower, iron fittings 
in the catcher can be replaced by wood. Several 
years of experience in the Hague Power Station 
have shown that such material can effectively 
resist these acid flue gases, and this circumstance 
has reduced the cost of upkeep to the minimum. 


sion, certain installations of wet catchers have 
encountered serious difficulties. According to tests 
carried out by the author, the efficiency of catchers 
that precipitate the grit solely by means of a spray 
is not very high; neither are they very selective, 
as they allow coarse grit to escape. The catchers 
in which the grit is precipitated against wet surfaces 
are, however, much better, but the surfaces must be 





accurately dimensioned in order to ensure the 
maximum efficiency with the minimum resistance 
and water wastage. 

One of the most interesting and difficult problems 


Fig.13. 
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relating to grit elimination in Holland is presented 


chiefly used, and, except for the grit catchers, about 
10,000 tons of grit would be emitted by the chimneys 


protest strongly against grit deposit. 


case in Amsterdam, although the grit deposit in 
the former case amounted to only 15 per ce 
the quantity deposited in the latter case. As none 
of the existing systems of wet catchers seemed to 


the Hague, an improvement in the efficiency of 
the existing catchers was considered essential in 
order to satisfy the public. 

While seeking for some improved system, the 
author, in collaboration with Mr. C. M. Frings, 
managing engineer of the Hague power station, 








has discovered a system that gives good results, and 


for which application has been made for a patent. | 
This special construction consists mainly of a row of 


Through under-estimating the dangers from corro- | 





in the course of a year. The chimneys are fairly | fore caught. part 
low (150 ft. to 180 ft. high), and they are situated | V, < Vz, the radial deviation u is less than a. It 
in a residential neighbourhood, where the residents | will be readily understood that, if the distribution 
In this area} of the grit over the inlet surface A B is even, the 





they should, therefore, have a fairly large capacity, 
of the order of 2 tons of water per hour. Owing to 
their water passages being large they are not easily 
choked. If the width of the spaces between the 
blades is small the gas current will be regular and 
practically free from turbulence. We can assume, 
therefore, that the streamlines of the gases remain 
parallel with the blade surfaces, so with circular 
passages the streamlines will describe concentric 
circles round the centre M, Fig. 19. 

In contrast to the dry catchers, it is now possible 
to calculate beforehand the efficiency of the above 
system for any kind of grit. Let us take a grit 
| particle P, Fig. 19, of which the rate of fall in the 
gases is Vg, and assume that this particle passes 
‘the point A with a velocity W = gas velocity. 

P will experience a radial deviation u, as compared 
with the gases when passing through the circular 
passage between two blades. If this deviation is 





Fig. 15. 


™m...per 


















































: 0 20 40 60 80 10 
Wess Fe. | | rs 
per Sec.| | 4) N 
tit ttt 
phiyil 
ae } 
a tyty 
RH - 
a 
hang “ENGINEERING” 
| 
(3768.L) 








f 
ie 
Y 

22 


















































2D | 1-25D_ 











y 
§ 
i 


(3768.N.) 


“ENGINEERING” 
equal to or greater than the width a of the passage, 
by the conditions met with at the Hague power| then the particle will strike the blade II, and 
station. At this station, pulverised-fuel boilers are therefore be caught. If u 


a, then P will just 


strike the extreme edge C of the blade. All the 


grit particles with a rate of fall V, > V, are there- 


With grit particles having rates of fall 


the complaints were much stronger than was the| efficiency for this grit will be 7 = “ per cent. The 
a a 


nt. of | finer the grit, the smaller u and » will become. 


With very fine grit that follows Stokes’ law, it 
can be theoretically deduced that u = c o-¥e-W 


, * aa 2 : g 
be capable of entirely suppressing the trouble in | in which ¢ is a coefficient dependent on the form 


and dimensions of the blades, and a =: the central 
angle of curvature of the passage. 
u a.Vz.W 

geass a" ° - (3) 

The above formule, which have been deduced 

for narrow circular passages, can also be applied 

approximately to curved narrow channels. The 

equations prove that the width of the passage a is 


blades that are set up close to each other and are! directly proportional to the rate of fall of the 


moistened by sprayers placed in front of them. It| 
is advisable to utilise as few sprayers as possible ; | 


largest particles that escape. Only by reducing 
the width of the passage a can one obtain an 
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efficiency percentage of about 100 per cent. for| cent.; this is corroborated both by sieving or by 
fine grit with an assumed falling velocity V, when 
Apart from reducing 
the width of the passage, there is another way of 
improving efficiency, namely, by placing a number| to 98 per cent., or whether it will demand that, 
of rows of blades behind each other. By means of 
equation (3), the efficiency of n rows of blades, 
placed behind each other, is easily arrived at for 
any particular grit when the distribution of the grit 


using only one row of blades. 


passing through the inlet is uniform. 


The formule, however, also show that for all 
kinds of grit the efficiency of n rows of blades with 














Fia. 18. Cyc Lone at THE P.E.N. Station, 
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a passage width a between them will always be less 
than it is when using only one row of blades with 
. a ry 
a passage width -. The water wastage, the cost 
n 


of upkeep and installation, and the resistance 
increase almost in proportion to the number of 
rows of blades installed. The one-row system is 
therefore preferable. The water wastage with one 
row of blades under normal conditions is about 
half a ton per ton of steam produced by the boiler. 
The loss in pressure is about }-in. water gauge. 
We have found in practice that there is no likelihood 
of the passages between the blades becoming blocked 
even when they are very narrow. With grate-type 
boilers, an efficiency of practically 100 per cent. is 
reached, so that the flue gases are nearly free from 
grit, as can be proved by inserting a painted bar in 
them. 

With pulverised-fuel boilers, a total efficiency of 
95 to 98 per cent. was reached with a passage width 
of 4 in. The efficiency for grit failing to pass a 
No. 300 sieve, according to calculations, was 100 per 





microphotographs of grit escaping from the chimney, 
as shown in Fig. 20. It remains to be seen whether 
the public will be satisfied with an efficiency of 95 


for the sake of absolute cleanliness, the pulverised- 
fuel boilers be replaced by grate-type boilers. 

In order further to increase efficiency, the width 
of the channel may be reduced. This can be done by 
reducing the blades and channels, in Fig. 19, equally. 
If, however, very thin metal blades are employed, 
corrosion will quickly destroy them, so that it is 














Fie. 20. Grit LeEAvina CHIMNEY AFTER PASSING 
Wet CatTcHER, WITH PULVERISED-COAL INSTALLA- 
TION. 


desirable not to reduce the thickness of the blades 
and the channels more than is necessary to meet 
local requirements. 

The choice of the maximum falling velocity V, 
of the grit that can escape is dependent on the 
chimney height H, the quantity of grit escaping, 
and local requirements. It may be demanded, for 
instance, that all the grit escaping from the chimney 
must remain suspended in the air for at least ¢ hours 
before it reaches the roofs of the surrounding 
buildings (roof height h), and the time must be chosen 
in accordance with the normal wind velocity W,, 
so that the grit is distributed over a large area. The 
falling velocity V, of the grit in the air will then 
_H-A 
~ 3,600 

This grit will have a falling velocity in the gases 
of V,= - V,. 
represent the viscosity of the air and chimney gases, 
respectively. The necessary channel width a can 
easily be calculated from equation (3). It is thus 
possible to calculate the dimensions of the catcher 
beforehand in accordance with local requirements. 


Ve ft. per second. 


In this equation, #; and #4, 


LETTER TO THE EDITOR. 


CANAL TRANSPORT. 


To THE Epiror oF ENGINEERING. 

Str,—As your journal is the accepted organ for the 
publication of papers to Section G of the British 
Association for the Advancement of Science, I should 
be very pleased if you could find space for this letter. 
The papers taken on September 12 gave an indication of 
the engineers’ proposals for the betterment of our coun- 
try, while absorbing the energies of many of the 
unemployed. It is chiefly on the canal projects 
proposed by Mr. Walton Maughan that comment 
is made here. The proposal in the first instance is for 
ship canals; that for the Tyne-Solway canal would 
do much to alleviate the at present depressed industries 
of the North-East Coast, and together with the other 
proposals would assist in preventing too great a concen- 


To these proposals might be added the old ones 
of a ship canal from the Humber to Nottingham and 
that from the Severn, near Gloucester, to the Mid- 
lands. The difficulties that were put to those of us 
who worked for the more intensive use of the canals 
ten or twelve years ago are now clearing away. Speeds 
can be increased without fear of erosion to properly- 
constructed banks. Fogs affect all forms of transport, 
but can be minimised by modern lighting and signalling. 
Ice and weeds would be of no great account in well-used 
canals. But height of water would have to be main- 
tained and could be, even in drought years; and it is 
here that the nation-wide development of canals 
would focus attention on water and its conservation 
from land drainage, its diversion from floodable areas 
to useful canals, and storage for all purposes from a 
wider and more national point of view than at present 
obtains in the all-too-narrow views of our many water 
undertakings. 

Yours faithfully, 
A. P. PaTrerson. 

42, Selsdon-road, West Norwood, S8.E.27. 

September 16, 1933. 








THE LATE DR. HERBERT 
LAPWORTH. 


Dr. Herbert LAPpwortu, who, we regret to state, 

died on September 18, at the early age of 58, had been 
in practice in Westminster for many years as a con- 
sulting water and geological engineer. The younger 
son of Professor Charles Lapworth, F.R.S., he was 
born on June 6, 1875, and received his general educa- 
tion at Five Ways Grammar School, Birmingham, 
passing on to Birmingham University to study engineer- 
ing. After gaining the B.Sc. degree, he became a pupil 
of the late Mr. James Mansergh, F.R.S., in 1894. Three 
years later he was appointed assistant resident engineer 
on contract No. 3 of the Birmingham Elan Valley 
water-supply scheme, involving the construction of an 
aqueduct 134 miles long. In 1900, the young engineer 
was placed in charge of the works in connection with 
the building of the Neuadd Dam of the Merthyr Tydfil 
waterworks, but some twelve months later returned 
to the Midlands to conduct surveys for a main aqueduct, 
dam sites, filter beds, and a service reservoir, for the 
Derwent Valley Water Board. During the succeeding 
five or six years, he personally carried out or super- 
vised a large number of designs and contract schedules, 
and, in 1906, was appointed resident engineer on a 
contract comprising 84 miles of aqueduct, 6 acres of 
filters, and a reservoir. 
In 1910, Mr. Lapworth opened a private practice 
in Westminster as a civil and geological engineer. He 
undertook to advise local authorities on water-supply 
questions, both from the engineering and the geological 
aspects, and designed and completed many water 
schemes and also carried through a good deal of Parlia- 
mentary work in connection with Water Bills. During 
the war he advised and reported upon the water supply 
to various military camps, and also served for a time 
at the Ministry of Munitions. A former student of 
the Institution of Civil Engineers, he became an 
associate member on April 8, 1902, and ten years later, 
on January 9, 1912, during which time he had gained 
the D.Sc. degree of Birmingham University, he became 
a full member of the Institution. As a student member 
he read a paper dealing with the “ Construction of the 
Elan Aqueduct,” on March 10, 1899, for which he was 
awarded the James Forrest Medal and a Miller Prize. 
During the 1907-8 session, he delivered two lectures, 
on “ The Principles of Engineering Geology,” before 
the students of the Institution, and for this work he 
received a Telford Gold Medal. Dr. Lapworth was 
for many years a member of the Association of Con- 
sulting Engineers, a fellow of the Geological Society, 
and a member of the Institution of Water Engineers. 
He served as president of the latter body during the 
years 1927-1928, and was also a past secretary and 
member of council of the Geological Society. 





THE LATE SIR ALEXANDER GLEGG. 


Srr ALEXANDER GLEGG, whose death occurred at 
Wimbledon, on Tuesday, September 19, at the age of 85, 
though connected with the technical and, later, with 
the industrial side of engineering, will probably be best 
remembered for his religious and philanthropic activi- 
ties. For the past two years he had been chairman of 
the committee of the British and Foreign Bible Society, 
with which body he had long been connected, and was 
also chairman of the Congregational Union of England 
and Wales, and treasurer of the London Congregational 
Union and the Hackney Theological College. 

Alexander Glegg was born at Stonehaven, Aberdeen, 
and was educated at the Gymnasium and University 
of that city. During his connection with the University, 
he also served his apprenticeship in marine engineering 
with Messrs. Thomson, Patto and Buchanan, now 








tration of population in the Thames basin area. 
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a draughtsman at Woolwich Arsenal, where he was 
engaged in torpedo design, but two years later obtained 
& position with Messrs. R. Hoe and Company, Limited, 
with whom he helped to perfect the Hoe-Webb printing 
press. Later, he became proprietor of Messrs. Bowen 
and Company, brass founders, where he engaged in the 
manufacture of aluminium, and of the Phoenix Foundry, 
Grays Inn-road, London, who manufactured electric 
motors and lighting fittings. He was also director of 
Messrs. John I. Thornycroft and Company, Limited, 
the Linoleum Manufacturing Company, and other 
concerns, 

During the war he represented the Federation of 
Engineering Employers on the Women’s Wages Arbitra- 
tion Board, and was also a member of the Metropolitan 
Ammunitions Committee. He became an associate of 
the Society of Telegraph Engineers in 1872, and was | 
elected an Associate Member of the Institution of | 
Electrical Engineers in 1902. He 





was a member of the | 
Royal Institution and of the Governing Body of Batter- | 
sea Polytechnic. He received the honour of knight- 
hood in 1930, 


THE LATE MR, CECIL SAINSBURY. 


WE note with regret the death of Mr. Henry Cecil 
Bayley Sainsbury, which occurred on September 2, after 
an illness of several months. Mr. Sainsbury had been 
connected with Messrs. Stothert and Pitt, Limited, 
Newark Works, Bath, for nearly forty-three years, 
and was for long joint managing director. He was 
born at Bradford-on-Avon, Wiltshire, on February 19, 
1873, and after receiving his general education, partly 
by private tuition and partly at the Tain Royal 
Academy, he became an apprentice in the shipyard 
of the Continental Lead and Iron Company, Spezia, 
Italy, in 1889. Two years later he entered the firm of 
Messrs. Stothert and Pitt, Bath, as a premium pupil, 
thus commencing the association with that firm, which 
was destined to last all his life. Upon completing his | 


apprenticeship in 1894, he served a year in the drawing 
office, and, in 1895, was appointed personal assistant 
to the late Sir Percy Stothert. 





The succeeding five 





ployers’ West of 


time he was also in 
charge of the erec- 
tion of harbour plant 
at Gibraltar Dock- 
yard, comprising two 40-ton steam titan cranes, and a 
30-ton steam crane. 

In 1900, Mr. Sainsbury became assistant to the two 
managing directors of his firm, and, four years later, 
was appointed assistant general manager, having 
charge of all manufacturing departments and reporting 
directly to the Chairman, Mr. Pitt, and the board of 
directors. Subsequently, Mr. Sainsbury and Mr. E. 8. 
Franklin were appointed joint managing directors. In 
May, 1933, Mr. Franklin was made vice-chairman of 
the Company, and he and Mr. Sainsbury voluntarily 
resigned their positions as managing directors. They 


retained their seats on the board, however, and con- | 


tinued to serve the firm as executive directors, while 
Mr. Robert Pitt became sole managing director of the 
company. Mr. Sainsbury became a member of the 
Institution of Mechanical Engineers in 1908. He was a 
member of the Regional Committee of the Engineering 
and Allied Employers’ Federation, and also president 
for many years of the Engineering and Allied Em- 
England Association branch. 


THE JAVELIN ELECTRICAL 
ETCHING MACHINE. 


As mentioned on page 312, ante, an exhibition of 
machinery and instruments made by firms in Leicester 
and Leicestershire was arranged in connection with the 
Engineering Section of the British Association at the 
recent meeting in Leicester. Of the exhibits shown, 
the Javelin electrical etching machine, a recent product 


of Messrs. Taylor, Taylor and Hobson, Limited, Stough- | 


ton-street Works, Leicester, was particularly interesting. 


These machines, we understand, are designed to replace 
acid etching in marking any hard or soft metals, which | 
require no preliminary or subsequent treatment and 
are uninjured by the marking process even if highly 
polished. 
articles marked are automatically compensated for, and 
| both cylindrical or flat parts can be marked with equal 
facility. 
panying Fig. 1, 15 stainless-steel knives in the finished | John Brown, Limited. 


Variations in the shape and size of the | 


| 


In the machine illustrated in the accom- | 


in superintending 
the management of 
the works and in| 


Du- | 


Fie. 2. 


condition, with the handles attached, can be marked 
simultaneously with the maker’s name and _ trade- 
mark, the output being 100 to 200 pieces per hour. 
Messrs. Walker and Hall, who have had a number of 
these machines in operation for several months, state 
that this method of marking is four times as rapid as 
| the old process of acid etching, while the cost of the 
operation is only one-fifth as great. 

In the machine with which we are now concerned, 
the etching is done by means of needles, or “ javelins,” 
which can be distinguished in contact with the knives 
in Fig. 2. These javelins, which consist of a copper 
holder in which a short length of tungsten wire is in- 
serted, are vibrated electrically, making 100 vibrations 
per second on a 50-cycle supply circuit, and also carry 
low-tension current, which is broken each time the 
javelin leaves the surface of the knife, forming a minute 
are to which the marking is actually due. The javelins 
automatically take up their own wear and adjust them- 
selves to the surface of the work ; they can be supplied 
of different diameters to suit the character of the 
lettering or design required, and the depth of the 
marking can also be varied. 

It will be obvious from Fig. 1 that all the javelins 
are moved simultaneously to trace out the lettering, 
&c., by means of pantograph mechanism working from 
a large master. The number and spacing of the 
javelins, however, is adjustable to suit the number and 
size of the pieces it is desired to mark at one time. 
The machine illustrated is fitted with standard attach- 
ments for holding table knives of the usual sizes; the 
attachments can, however, be adjusted to take knives 
of any size from tea knives to carvers. Attachments 
can be supplied for other articles. The machine is en- 
| tirely self-contained, operating from alternating-current 
supply mains, and the energy consumption is 500 watts. 

This system of etching, we are informed, is also 
being employed for marking trade names on motor-car 
components, such as valves, gudgeon-pins, &c. Exhaust 
valves of special heat-resisting steel are being marked 
on the stem, the small diameter of the latter causing 
no difficulty. Tools and gauges can be marked by the 
same means, the system being specially advantageous 
for the marking of thin and fragile pieces, such as 
feeler blades, and also of plated goods. Single units 
embodying the principles outlined above are made for 
use on the standard Taylor-Hobson engraving machine, 
so that tools, &c., can be conveniently marked singly. 
The marking, in all cases, is remarkably sharp and 
clear, even in the case of very small-scale lettering. 
It may also be mentioned, in conclusion, that it has 
no effect on the corrodibility of Staybrite steel, this 
fact having been established by tests carried out on a 
random sample supplied to Messrs. Thos. Firth and 
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LABOUR NOTES. 


Tue 40-hour working week was the subject of a 
debate between Mr. Sherwood, the president of the 
Federation of Engineering and Shipbuilding Trades, 
and Sir Herbert Austin at a conference in Oxford on 
Sunday of works’ managers, directors and foremen. 
Mr. Sherwood said that while a 40-hour week without 
reduction of pay would not solve the unemployment 
problem, something was clearly needed to relieve the 
pressure during the transition stage from one social 
system to another. The trade unions were not putting 
this proposal forward merely out of sentiment, but 
because it was a hard economic fact that unless we 
got down to a shorter working week we were not going 
to re-employ our idle men or get back to normal. 
Since the war, largely as a result of new mechanical 
and scientific processes, the output per worker had 
been greatly increased. The fact that fewer workers 
could produce the same quantities of goods was one of 
the main causes of unemployment. In the engineering 
industry, for example, the total number of employees 
was practically the same as in 1924, but productive 
capacity had risen 26-7 per cent. 





Sir Herbert Austin, in the course of his reply, said 
that under existing international conditions the 
difficulties that would follow from the introduction of 
a shorter week would leave the industry of this country 
in a decidedly worse state than it was at present. How 
could it be supposed that we could retain our vital 
export markets in view of the rising production costs 
which must inevitably follow ? How could we retain 
our own markets without a high tariff wall? The 
40-hour week would mean the erection of extra buildings 
and machinery, which would add to production costs. 
There could be no doubt that the shorter week would 
increase the incentive to replace labour by machinery. 
These things should be done internationally, and they 
knew what chance there was of that. The 48-hour 
week was not being honoured by many countries which 
had signed the convention. The protagonists of 
the 40-hour week would be better employed in trying 
to bring other countries into line with the 48-hour week. 
Such a thing would ease the situation by removing 
some unfair competition. 





In Sir Herbert Austin’s view, an effort should be 
made to devise some system under which there would 
be no need for women to remain in industry. In this 
country, he said, women occupied a position which 
they did not occupy before the war; this was that 
they had the ability to live decently on their own 
earnings. Personally, he did not think that woman’s 
place was in industry, and he was confident that if all 
the women were taken out of it—except, perhaps, in the 
cotton industry—the unemployment problem would be 
solved. _ 

Industrial News states that arrangements for the 
inclusion of talks and discussions on trade unionism 
in the winter syllabuses of branches of the Labour 
Party League of Youth are being made by the Trades 
Union Congress General Council. It is probable, it is 
added, that similar arrangements will be made in con- 
nection with the programme of the Co-operative Guild 
of Youth. The object is, the communication explains, 
to interest and instruct young organised workers in the 
history and principles of trade unionism, and to 
encourage them to join the appropriate union. Local 
panels of experienced trade union officials, men and 
women, are to be formed, and the affiliated unions have 
been asked to nominate speakers for these panels. It 
would be possible, it is pointed out, also to utilise the 
services of these speakers for general trade union 


propaganda. 


The National Union of Railwaymen and the 
Associated Society of Locomotive Engineers and 
Firemen have appointed representatives to consider, 
jointly with representatives of the railway companies, 
the question of setting up new machinery for the 
settlement of wages disputes. The representatives 
of the National Union of Railwaymen are Mr. W. 
Dobbie, M.P., the president, and Mr. J. Marchbank, 
the acting general secretary, and the representatives 
of the Associated Society of Locomotive Engineers and 
Firemen, Mr. W. J. R. Squance, the assistant general 
secretary, and Mr. G. H. Tyler. According to a 
representative of the railway companies, the only inti- 
mation they have given to the unions is that the com- 
panies desire to depart from the old method, and to 
discuss new machinery which will function more 
satisfactorily than it is considered the Wages Board 
has done. 








The executive committee of the Miners’ Federation 
of Great Britain, at a meeting in London last week, 
considered a request from the Mines Department for 
details of their scheme for setting up wages-negotiating 


the meeting, Mr. Ebby Edwardes, the secretary, said :— 
“The executive has a resolution instructing 
me to draw the attention of the Secretary of Mines to 
the fact that, as far back as last May, the Miners’ 
Federation asked the Government whether it was 
prepared, first, to make it an obligation on the Board 
of Trade to set up a National Board; secondly, an 
obligation on the national organisation of owners and 
workmen to attend such a Board; and, thirdly, an 
obligation on the parties to a dispute to attend the 
Board and agree to its findings. The executive also 
pointed out that as long ago as April 6, it had reported 
to the Government that it was prepared to carry on 
negotiations, and stated: ‘If the Government is 
serious in its desire to create national machinery for the 
settlement of disputes in the coal industry, the miners’ 
representatives are prepared to continue discussions 
from day to day until satisfactory arrangements are 
secured.” The Federation still stands by that state- 
ment of April last, and has again decided to approach 
the Mines Department on the basis of that statement. 
The coalowners have merely acknowledged our request, 
which was made at the same time, and have stated 
that the communication will receive the consideration 
of their Board, but there has been no further reply 
from them.” 





Mr. Edwardes stated that the executive committee 
had also had under consideration reports from the 
districts regarding a resolution remitted to them in the 
following terms :—‘‘ The Miners’ Federation of Great 
Britain views with great concern the increasing use 
of imported oil and petrol, through the displacement 
of British coal. It urges members, and especially the 
miners’ members of Parliament, to use every effort to 
increase the use of coal, as against the importation of 
foreign oil and petrol, not only as a means to the 
greater use of raw coal, but, in addition, to assist the 
development of processes to produce oil and petrol 
from British coal.” Mr. Edwardes added that this 
resolution had been submitted to the districts, and 
had been adopted by a substantial majority. In 
consequence, it would henceforth be the policy of the 
Miners’ Federation of Great Britain. 





In the course of an article which he has contributed 
to the Record, the journal of the Transport and General 
Workers’ Union, Mr. Bevin declares that “ the quickest 
way for the unions to go to destruction and lose their 
power is to develop methods of anarchy and fail to 
respect the decisions arrived at by the members as a 
whole.” “The union,” he says, “ belongs to the 
members as a whole, and I urge them to take an intelli- 
gent interest in its work, its machinery, and its policy. 
When persons at branch meetings libel the union, ask 
what game they are playing, who is behind it, and 
demand to know why the advocacy of such a policy 
should be permitted, do not be tempted to take 
action contrary to the policy of the union, and there- 
fore against the interests of your workmates. It has 
been our duty recently, and on more than one occasion, 
to warn our people against the person who advocates 
unofiicial action and who denounces the union at every 
opportunity. This person, who wins your applause 
with his irresponsible language, and who poses as your 
best friend, may all the time be an agent-provocateur. 
Beware of him. Discuss the problems affecting your 
industry coolly and constructively, and when decisions 
are reached at official conferences of the union, carry 
them out democratically and do not be sidetracked by 
plausible persons whose real object may be to destroy 
your organisation. Sound organisation involves dis- 
cipline, but it is the surest protection against those 
who would break up the solidarity of the organised 
working class.” freA: 
An editorial note in Man and Metal, the journal of 
the Iron and Steel Trades Confederation, discusses 
the pamphlet recently issued by the Engineering and 
Allied Employers’ National Federation. “On the 
question of hours of labour,” the contributor writes, 
“the Federation is true to its traditions when it says : 
‘ The engineering industry of this country is emphatic- 
ally opposed to the introduction of a 40-hour week.’ 
Incidentally, this is a somewhat unfortunate way of 
putting it, unless the Federation really believes that 
‘the engineering industry of this country’ consists of 
shareholding interests only. The many thousands of 
working producers in the industry do not altogether 
share that view. As in the past, however, the shorter 
working day or week will come as a matter of industrial 
and social progress, and despite the Federation and 
those who, like many of its constituents, think in terms 
of the Nineteenth Century. Moreover, the productive 
resources of the Twentieth Century, properly organised, 
are such as to provide both for a substantial reduction 
of hours and a much higher standard of material welfare 
and culture than exists to-day. The mistake, however, 
some of its advocates appear to make is in proceeding 


taneously and immediately practicable over the whole 
industrial field, and their failure to recognise the neces- 
sity for a transitional period to secure the ultimate 
objective.” 





The Ministry of Labour Gazette states that among 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage un- 
employed was 19-2 at August 21, 1933, as compared 
with 19-6 at July 24, 1933, and 23-0 at August 22, 
1932. For males alone, the percentage at August 21, 
1933, was 22-5, and for females 10-5. At July 24, 
1933, the corresponding percentages were 22-8 and 
11-0. It is estimated that at August 21, 1933, there 
were approximately 9,857,000 insured persons, aged 
16 to 64, in employment in Great Britain. This was 
57,000 more than a month before, and 648,000 more 
than a year before. ji 

At August 21, 1933, there were 1,843,517 persons on 
the registers of employment exchanges in Great 
Britain who were out of a situation. This was 11,697 
less than a month before, and 196,561 less than a year 
before. The total included 1,538,542 men, 53,091 boys, 
213,072 women, and 38,812 girls. It was made up of 
508,675 insured persons with claims for insurance 
benefit, 1,003,558 applicants for transitional payments, 
199,096 other insured persons not in receipt of benefit 
or transitional payments, and 132,188 uninsured 
persons. 





There were registered as unemployed in Great Britain, 
363,862 men, 9,179 boys, 106,035 women, and 4,356 
girls who were on short time or otherwise suspended 
from work on the understanding that they were shortly 
to return to their former employment. The total of 
483,432 was 18,270 less than a month before, and 
235,863 less than a year before. It included 417,661 
insured persons with claims for insurance benefit, 
33,356 applicants for transitional payments, and 
32,415 persons not in receipt of benefit or transitional 
payments. Of persons who normally seek a livelihood 
by means of jobs of short duration, there were, on the 
registers in Great Britain, 82,526 men, 95 boys, 1,560 
women, and seven girls; these are largely employed 
in dock and harbour service. The total of 84,188 was 
1,071 less than a month before, and 16,267 less than 
a year before. It included 54,729 insured persons with 
claims for insurance benefit, 28,689 applicants for 
transitional payments, and 770 persons not in receipt 
of benefit or transitional payments. 





In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in August resulted in an increase of about 4,500. in 
the weekly full-time wages of nearly 99,000 work- 
people, and in a decrease of about 700/. in those of 
nearly 10,000 workpeople. The changes included 
increases in the wages of workpeople employed in steel 
melting shops and steel rolling mills in various districts 
of England and Scotland, and in those of electrical cable 
makers, chain makers, and brush and broom workers. 
The changes so far reported in the eight completed 
months of 1933 have resulted in a net increase of nearly 
19,0001. per week in the full-time rates of wages of 
about 138,000 workpeople, and in a net decrease of 
about 86,000. in those of about 944,000 workpeople. 





The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
August, was 25. In addition, 11 disputes which began 
before August were still in progress at the beginning of 
the month. The number of workpeople involved in all 
disputes in August (including workpeople thrown out of 
work at the establishments where the disputes occurred, 
though not themselves parties to the disputes) was 
about 29,200, and the aggregate duration of all disputes 
in August was about 142,000 working days. 








Tue ManvuracturE or BLiock AcouMULATORS.—On 
page 288 of our issue of March 10, 1933, we described 
the design of an accumulator, which was being manu- 
factured by Messrs. Block Batteries, Limited, Abbey- 
road, Barking, for incorporation in the low-tension 
batteries used for supplying filament current to domestic 
wireless apparatus. Since that date the firm has deve- 
loped a high-tension battery of similar design. This is 
made for a capacity of 5,000 milli-amp.-hours at pressures 
of 30 volts and 60 volts, respectively. The former pattern 
weighs 8 Ib. and the latter 16 lb. without the acid, and 
the claims that a saving in — and greater port- 
ability are obtained, compared with batteries of the more 
normal type, would, therefore, seem to be justified. This 
development, combined with an increased demand for 
the low-tension accumulator, has compelled the firm to 
erect a second factory on the By-Pass-road, Barking, 
and this was formally opened by the Mayor of Barking, 
Alderman A. E. Menton, on Thursday, September 14. 
This factory is a one-storey brick building, carefully plan- 
ned so that all the pr« of manufacture can be efficiently 
and easily carried out. It is well equipped, both for 














machinery through district boards. At the close of 





on the assumption that the two things are simul- 





production and for testing the parts at every stage. 
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132-KV. METAL-CLAD SWITCHGEAR. 


In a paper which he read before the Institution of 
Electrical Engineers last year,* Mr. H. W. Clothier 
discussed an alternative to existing types of grid sub- 
station lay-out, in cases where cables were, for one 
reason or another, used instead of overhead lines. He 
said that where the substations were situated in 
populous districts land was increasing in value, and it 
was, therefore, logical to suppose that the require- 
ments of safety would necessitate the enclosure of all 
conductors. As regards the first point, if metal-clad 
switchgear were used the area occupied would only be 
about 20 per cent. of our existing “low” and 45 per 
cent. of our existing “ high” structure substations, and 
a reduction in head room could also be secured which 
might be an advantage for esthetic reasons. On the 
other hand, to make metal-clad switchgear suitable for 
the standard operating pressure of 132 kV would neces- 
sitate the preparation of new designs, as those convenient 
for pressures up to 66 kV would be too bulky and too 
heavy. Since that date, a new design of the type 
hypothecated has been worked out, and its features 
may be dealt with by giving a description of the 132-kV 
metal-clad switchgear which has recently been in- 
stalled at the Tongland substation of the Central 
Electricity Board by Messrs. A. Reyrolle and Company, 
Limited, _Hebburn-on-Tyne. Eventually this sub- 
station, shown in Fig. 4, on the opposite page, will be used 
for transforming the power generated in the adjacent 
hydro-electric station of the Galloway Water Power 
Company, but, as showing the utility of interconnection, 
it is already being used to lower the pressure of energy 
transmitted from Carlisle, which is being consumed on 
the works necessary for the construction of the power 
station, as well as for providing a supply to Kircud 
bright and Lewton Stewart. It has been in operation 
since January 1, 1933. At present, the substation 
comprises two three-phase circuit-breakers of the type 
described below, but these will shortly be supplemented 
by a third breaker of the same kind, thus completing 4 
three-switch substation which will afford all the con- 
nections available on the orthodox open-type stations. 
Its evolution is a great credit to the firm concerned, 
marks an important development in a form of 
switchgear construction in which this country has 
always held the foremost place. 

The arrangement of the three-switch substation is 
shown diagrammatically in Fig. 6, while a side elevation 
and plan of the three circuit-breakers and the six 
isolating switches appears in Figs. 1 and 2, respectively. 
Generally speaking, the switchgear is of the oil-filled | 
type, and the removable circuit-breaker units, the con- 
struction of which will be clear from Fig. 3, can be drawn 
out horizontally for inspection when required. These 
circuit-breakers are of the firm's orthodox high-voltage 
pattern, the moving contacts, of which there are six 
in series per phase, being of the plunger type carried 
on an insulated beam which is actuated by the operat- 
ing mechanism through a vertical rod and the usual 
gearing. The fixed contacts are surrounded by a stress 
shield, marked A, in Fig. 3, and are connected to the 
inner sleeves of the incoming and outgoing isolator 
bushings, as shown in the same drawing. These bush 
ings, which form one of the novelties of the design, 
are mounted on the cover of the cylindrical tank, of 
which there is one for each phase, and, as will be seen 
in Figs. | and 3, are inclined outwards from the vertical. 
This arrangement, it is claimed, renders it possible to 
convert an open substation to one of the metal-clad 
type without replacing the existing circuit-breakers. 
As also shown in Fig. 3, the bushings consist of a 
fixed external tubular insulator B, which projects 
downwards into the tank. Inside this insulator is a 
second sliding bushing C. When this second bushing 
is in its extreme upper position its conductor makes 
contact through spring-loaded butt contacts D, with the 
fixed contacts in the isolator chambers, as also shown at 
MW, in Fig. 5, which is an isometric view. These chambers 
are mounted above and to the side of the circuit-breaker 
units, as shown in Fig. 1. The middle portions of the 
sliding bushings are surrounded by tubular sleeves, 
which slide in cylinders and form pistons for the latter, 
as can be seen in Figs. 3 and 5, the cylinders being 
mounted immediately above the outer bushing insu- 
lators. Round the peripheries of these pistons are the 
usual grooves for carrying rings, while at each end 
are further grooves of rectangular section, into which 
latches shown at E slide. These latches are operated 
by the lever F, and lock the sliding bushing in either its 
upper or lower extreme position. The bushings are 
raised or lowered hydraulically by means of a pump G, 
which is driven by the motor H, and draws oil either 
from the upper or the lower side of the bushings, so 
that the latter are free to move. At the lower end of 
the sliding bushing is a sliding contact J, which is 
always in contact with the inner metal sleeve of the 
outer bushing, the latter being, in turn, connected to 


and 





* See Journal of the Institution of Electrical Engineers, 
vol. Ixi, page 299 (1932). 
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Surrounding the cylinders within 


breaker and the bushing. 


contacts of the circuit-breaker. 
therefore, a permanent connection between the circuit- | K, in which the current transformers are housed. These 
By moving the lever F, the 
latches are withdrawn from the bushings, and at the| coupling sleeves L are attached, thus enabling the 
same time the oil-pump motor is started, so that the 
bushings are moved from one extreme position to the 
other. 
latches enter the corresponding grooves in the pistons, 
and the motor circuit is broken. 










































































On the completion of this movement, the | 


This operation occurs 


simultaneously on all three bushings on one side of a 
three-phase switch. 
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| which the sliding bushings move are annular chambers 


| chambers are provided with covers, to which flexible 
| bushings to be connected to the underside of sluice 

valves, marked N, in Fig. 5, which are mounted on the 
underside of the isolator chambers. The various parts 
of this system are so arranged that, when the sliding 
| bushings are in the lower positions, their tops are 


} : . 
bene the sluice valves. The isolator chambers also 


| 


contain fixed post insulators, O, Fig. 5, which are 
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mounted on the underside of the top cover and carry 
contacts. The upper ends of the sliding bushings, in 
turn, carry multiple spring-loaded butt contacts. 
These contacts, which are shown at D, in Fig. 3, and 
at M, in Fig. 5, abut against the fixed contacts when the 
bushings are in their upper position. When the bush- 
ings are lowered, this connection is broken, in the way 
already described, so that the circuit-breakers are com- 
pletely isolated from the upper chambers and can, if 
desired, be withdrawn horizontally for inspection or 
overhaul by closing the sluice valves and liberating the 
flexible couplings. 

As will be seen from Figs. 1 and 5, the isolator 
chambers are supported on short lattice towers, and, in 
plan, form a triangle at the apices of which the two fixed 
post insulators O and the rotatable post insulator P are 
placed. In the two central chambers of the unit, which 
are mounted between two adjacent circuit-breakers, two 
of the insulators are in line with the axis of movement 
of the bushings with which they work, and their end caps 
are permanently connected together by a rod S. The 
rotatable insulator carries a radial arm Q, which, when 
rotated from the position shown dotted, connects the 
bushing R to the end cap carried by the insulator, below 
which the cable sealing end T is fixed. The two end 
isolator chambers are arranged for connection to one cir- 
cuit-breaker only, and in this case one of the three post 
insulators is mounted in line with the axis of move- 
ment of the appropriate bushing. When this insulator 
is rotated, the radial arm which is fixed to it makes 
contact with one or other of the fixed post insulators. 
A second insulator is mounted concentrically with the 
rotating insulator. This also carries a radial arm at its 
lower end, which can make contact with either of the 
end caps on the two fixed post insulators. Thus, the 
cap of the rotating insulator can be connected to either 
or both of the fixed caps. Two cable sealing ends, 
one for the incoming or outgoing line, and the other 
forming the by-pass connection, as shown in Fig. 6, are 
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mounted below the fixed insulators. These cable- 
sealing ends are connected to the fixed end caps, so 
that either or both of the cables can be connected 
through the rotary isolators and the sliding bushing, 
the latter being, of course, in its up position, to the 
circuit-breaker. The top covers of all the isolator 
chambers carry plugs which can be moved vertically, 
and by means of which the feeders can be earthed 
when required. Each set of rotary isolators and earthing 
switches are coupled together and are operated mecha- 
nically from pedestals placed alongside the circuit- 
breaker solenoids. The handles on these pedestals are 
connected by links, which are contained in covered 
trenches on each side of the circuit-breaker, to vertical 
rotating shafts, the upper ends of which are coupled to 
the operating mechanism within the top covers of the 
isolators, as can be seen in Fig. 4. This mechanism is pro- 
vided with interlocks, so that the isolators and earthing 
switches can only be operated in the proper sequence. 
The isolator chambers and the casings of the sliding 
bushings are filled with oil, so that air is completely 
excluded. The oil level reaches about half-way up the 
top cover of these chambers, so that besides housing 
the operating mechanism, it also acts as a conservator 
tank. Float-operated alarm switches are provided in 
each top cover and actuate a warning signal if the oil 
level falls below a predetermined minimum. 

The interlocking mechanism fitted to these units is 
designed to ensure that the circuit-breakers can only 
be operated when the sliding bushes are fully up or 
fully down, and that the bushings themselves can only 
be moved when the circuit-breakers are open. Further, 
the bushings can only be raised when the sluice valves 
are open and the valves can only be closed when the 
bushings are lowered. This enables the breakers 
to be inspected in safety after the bushings have 
been lowered and the sluice valves closed, as a com- 
pletely-earthed barrier is thus formed between the 
circuit-breaker and any live parts in the isolator 
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|chambers. The circuit-breakers themselves can be 
| withdrawn horizontally by simple gear which enables 
any necessary handling to be easily effected by two 
men. 

As will be seen, the arrangement of the circuit- 
breakers and selector switches is such that ’bus bars 
of the usual form are eliminated, but the principle 
adopted could also be employed when duplicate ’ bus bars 
of the ordinary type are installed. 


EUGEN LANGEN, 1833-1895. 


Last year, at Cologne, the German engineering world 
paid tribute to the memory of Nicolas Otto, the pioneer 
of the four-stroke internal-combustion engine and one 
of the founders of the famous Gasmotorenfabrik- 
Deutz. This year recalls the name of his great partner, 
Eugen Langen, a man of wide outlook and forceful 
character, and a born leader. Langen was born in 
Cologne, October 9, 1833, a hundred years ago. His 
grandfather and father were both schoolmasters, but 
the latter exchanged the class room for the counting 
house and became a partner in a sugar refinery. Always 
interested in mechanics, he sent his son to Karlsruhe, 
where Redtenbacher was then a professor, and Langen 
began his practical] career in his father’s sugar factory. 
His association with Otto began in 1864, the result of 
their collaboration being the invention of the atmos- 
pheric gas engine brought out in 1866. The first 
specimen of such an engine made in England is to be 
seen in the Science Museum, to which it was presented 
in 1897 by W. J. Crossley. How the partners founded 
the firm of N. A. Otto and Company, and formed the 
undertaking Gasmotorenfabrik-Deutz, and the story 
of Otto’s patent of 1877 was told last year. After the 
preliminary struggles and the battle over the Otto 
patent, success came to the firm and its activities 
were world-wide. But the gas engine business by no 
means exhausted Langen’s energies. He constantly 
concerned himself with problems of the sugar industry. 
at Cologne he established an electrical works which 
was afterwards amalgamated with that of Schuckert 
in Nirnberg; with Werner Siemens he interested 
himself in the development of the seamless tubes 
introduced by Mannesmann; and he was connected 
with a Rhine steamship company. He was equally 
at home with questions relating to railway tariffs, 
customs regulations, colonial development, and patent 
laws, and did much to further the interests of the 
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Verein deutsche Ingenieure. His services to German 
industry were, indeed, of great importance, and when 
he died at Cologne on October 2, 1895, Germany lost, 
as Dr. Matschoss says, “an outstanding engineer and 
a far-seeing, energetic founder of industries.” 





LAUNCHES AND TRIAL TRIPS. 


“ CHanpDRAVATI.”"—Shallow-draught twin-screw coast- 
wise cargo and passenger steamer, for service between 
Bombay and Goa; triple-expansion engines. Delivered 
to her owners recently. Main dimensions, 199 ft. by 
34 ft. by 11 ft. 6 in. Built and engined by Messrs. 
Harland and Wolff, Limited, Govan, Glasgow, for. Messrs. 
Bombay Steam Navigation Company, Limited, Bombay. 

** Morsé."’—Single-screw railway and motor-car ferry 
motorship; Diesel engine eupplied by Messrs. A/S 
Frichs, Aarhus. Trial trip, September 2. Main dimen- 
sions, 131 ft. 2 in., by 27 ft. 10 in. by 12 ft. 5 in. Built 
by Messrs. Nakskov Shipyard, imited, Nakskov, 
Denmark, for the Danish State Railways. 

“SoutHern Cross.”—Twin-screw motor yacht for 
service as a Missionary vessel in the Melanesian Islands ; 
Diesel engines supplied by Messrs. Norris, Henty and 
Gardners, Limited. Launch, September 4; trial trip, 
September 7; Dedication ceremony, September 12. The 
little vessel is now on her way to the Pacific Islands. 
Main dimensions: 120 ft. by 28 ft. 6in. by 12 ft. 6 in. 
Built to the order of the Melanesian Mission Trust 
(England), Limited, by Messrs. Cammell Laird and Com- 
pany, Limited, Birkenhead. 

“ Connampton.”—Cargo steamer; propelling ma- 
chinery to be supplied by Messrs. The North Eastern 
Marine Engineering Company, Limited, Sunderland. 
Launch, September 20. Deadweight carrying capacity, 
8,800 tons. Built by Messrs. 8. P. Austin and Son, 
Limited, Wear Dock Yard, Sunderland, to the order of 
Messrs, William Cory and Son, Limited, London. 


Sreciat Purrosz Raruway Vans.—The London, Mid- 
land and Scottish Railway Company has recently put 
into service a new type of vehicle to carry a wide ran 
of goods, such as ordinary luggage, parcels, pigeons, fruit, 
scenery and motor-cars. The vans are straight-sided 
and built with a semi-elliptical roof. At each end are 
double-folding doors with loading plates to facilitate the 
loading of motor-cars and scenery, while two pairs of 
double doors are also provided on each side for loading 
from the platform. Along each side of the interior are 
arranged two rows of folding shelves for loading pigeon 
erates and fruit baskets. The framing of the van is of 
teak with steel panelled sides and roof, while the floor 
is composed of fireproof material laid on galvanised dove- 
tailed steel sheeting. The underframe is constructed of 
rolled-steel channel sections and the bogies are of the 
standard L.M.S. four-wheeled type. The length over 
the body of the van is 42 ft. 1 in., and that over the 
buffers 45 ft. 8 in. The width over the body outside is 
8 ft. 6 in., and the height inside, at the centre, 7 ft. 10 in. 
The tare weight is 25 tons. 

Occurrence, Uses AND MetaLiuRGy or Leap.—In 
view of the widespread application of lead and its com- 
pounds and alloys, the new and revised (second) edition 
of Lead, issued recently by the Imperial Institute, 
South Kensington, London, 8.W.7, will be weleoomed by 
all interested in this subject The publication, the price 
of which is 4s., constitutes one of the Institute’s com- 
prehensive series of monographs on the mineral resources 
of the British Empire and foreign countries. The bulk 
of the book, which comprises 253 pages, as com 1 with 
95 in the first edition, consists of a summary of information 
concerning the occurrence, geology and mining of lead- 
bearing minerals. Accounts of the concentration and 
metallurgy of lead ores, and of the numerous industrial 
applications of the metal, its alloys and compounds are 
then given. Another useful feature is the inclusion of 
statistics showing the trade in lead and its compounds in 
the chief lead-producing and consuming countries, during 
recent years. It is interesting to note that the British 
Empire supplies 26 per cent. of the world’s requirements 
of lead and that three Empire countries are amongst the 
leading producers, Australia being third, Canada fourth, 
and Burma seventh. 

Tue Proresstonat Ciasses Arp Counct..—As is now 
well known, the Professional Classes Aid Council exists 
for the relief of distress among the professional and other 
well-educated classes. The twelfth annual report of 
the Council for the year ending April 30, 1933, shows 
that 10,4931. was expended on relief, which sum is over 
2,0001. greater than the corresponding figure for the 
previous year. On the other hand, contributions have 
fallen by over 600l., and the Council had to commence 
the new year with a deficit of 9951., at a time when 
assistance was ntly needed. They appeal to ail 
their supporters to help as generously as oauible, in order 
that adequate relief may continue to be given The 
applications for help, during the year under review, 
numbered 1,385, an increase of 160 over the previous 
year’s total, which was also an unusually heavy one. 
Financial aid and help in kind has been given to 334 
families, 486 families were advised as to the best sources 
of help, while 334 applications were outside the scope 
of the Council’s work. Assistance has been given to 
50 boys and 47 girls who are at school, and maintenance 
rants, during education, are being given to 17 children. 
Moreover, forty-seven students, 25 women and 22 men, 
were assisted at a cost of 1,7371., and 36 persons were 
helped with grants during illness and convalescence. 
wa the Council is at 251, Brompton-road, London, 
5.W.3. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 


Mobile Crane.—The supply of a mobile crane. La 
Manutention Marocaine, Casablanca, Morocco ; October 
16. (Ref. No. A.Y. 11,995.) 


Street-Lighting Controllers.—The supply of 50 auto- 
matic street-lighting controllers. he Cape Town 
Electricity Department ; November 29. (Ref. No. A.Y. 
11,994.) 


Telephone Terminal Strips.—The supply of telephone 
terminal stri The Posts and Telegraphs Department. 
Melbourne, Australia; November 21. (Ref. No. A.Y, 
11,996.) 


Portable Aeroplane Hangars.—The supply and erection 
of two portable aeroplane hangars at Dekheila and Mersa 
Matruh aerodromes, respectively. The Aviation Depart- 
ment, Egyptian Ministry of Communications, Cairo ; 
November l. (Ref. No. G.Y. 13,005.) 


Soldering Tools and Briquette Fuel_—The supply of 
soldering tools, briquette fuel and matches for use 
therewith. The Posts and Telegraphs Department, 
Melbourne, Australia; November 21. (Ref. No. G.Y. 
13,008.) 


Cutlery.—The supply of cutlery. The Natal Provin- 
cial Administration, South Africa; October 25. (Ref. 
No. B.Y. 7,669.) 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrppLesBprouGH, Wednesday. 

The Cleveland Iron Trade.—Cleveland pig-iron is 
inconveniently scarce, and indeed, makers fear that they 
will be unable to meet the demand of the immediate future. 
A blast-furnace of large output capacity is approaching 
completion of reconstruction, but some weeks must 
elapse before it is ready for blowing in, and it would 
appear that, in the meantime, to relieve the situation, a 
furnace making other iron will have to be transferred 
to the production of Cleveland pig. Stocks have shrunk 
to vanishing point, and the very small make is promptly 
absorbed. Most of the output is taken up by local 
consumers, but moderate parcels are going to Scotland, 
and occasional shipments to destinations abroad are 
reported. Under such conditions, prices are stiff, and 
upward movement would cause no surprise. Quotations 
for overseas trade vary a good deal after individual 
bargaining. For other business, recognised market rates 
stand: No. 3 g.m.b., 62s. 6d. for local p ses and 
64s. 6d. for supply to North of England districts beyond 
the Teesside zone, 62s. 3d. delivery at Falkirk, and 65s. 3d. 
lelivery at Glasgow, with No. 1 grade of iron at a premium 
of 2s. 6d., and No. 4 foundry and No. 4 forge at a discount 
of le. 


Hematite—East coast hematite makers are reducing 
accumulations at their yards rather rapidly, but quanti- 
ties of iron stored are still larger than is desirable. De- 
mand of the near future, however, promises to necessitate 
enlargement of output. Local consumption is increasing, 
deliveries to Sheffield, the Midlands, and to South Wales 
are well maintained, and Continental inquiries are on an 
improved scale, Ordinary qualities are now unobtain- 
able under 60s., and further advance is imminent. 


Foreign Ore.—Values of foreign ore are stiffening, 
though increase of demand cannot be reported. The 
price of best rubio is still put at 15s. 6d. c.i.f. Tees, but 
merchants are becoming very disinclined to sell at that 
figure. Consumers have little occasion to buy. 


Blast-Furnace Coke.—There is very little Durham 
blast-furnace coke available for the market, but local 
users are well placed as regards supplies. Orders for good 
average qualities cannot be placed under 16s. 3d., 
delivered to Teesside works, and most sellers ask 16s. 6d. 


Manufactured Iron and Steel.—There is continued 
gradual change for the better in certain branches of 
manufactured iron and steel, and well sold makers of 
semi-finished steel are booking further orders. Pro- 
ducers of constructional steel have now quite a lot of 
work on hand, and manufacturers of railway material, 
while still much in need of orders, are better employed 
than of late, but departments dependent on shipbuilding 
are turning out very light tonnage and cannot look for 
increased demand until more orders for steamers are 
placed. Sheet makers are not badly placed as regards 
work, and have advanced prices 5s. Quotations are :-— 
Common iron bars, 91. 15s.; best bars, 101. 5s.; double 
best bars, 101. 15e.; treble best bars, 11/.58.; packing 
(parallel), 8l.; packing (tapered), 101.; steel billets 
(soft), 51. 7e. 6d.; steel billets (medium), 61. 12s. 6d. ; 
steel billets (hard), 71. 2s. 6d.; iron and steel rivets, 
111. 58. ; steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d.; 
steel joists, 81. 15s. ; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 9. for smaller lots ; 
fish plates, 121. 10s.; black sheets (No. 24 gauge). 101. 
for delivery to home customers, and 9. f.o.b. for ship- 
ment abroad; and galvanised corrugated sheets (No. % 
gree). 121. 10s. for delivery to home customers, and 

ll. f.0.b. for shipment overseas. 


Scrap.—Iron and steel scrap a“? are rising. Heavy 
steel is scarce, and is fully 46s.; light cast iron has 
moved up to 38s. 6d.; heavy cast-iron is put at 42s. 6d ; 
and 45s. is asked for machinery metal. 





CONTRACT. 


Messrs. Tue British Toomson-Hovuston Company, 
Luoarep, Rugby, have received, through Messrs. Mather 
and Platt, Limited, Manchester, and Messrs. Candy 
Filter Company, Limited, London, orders for electrical 
equipment for the Southport and District Water Board. 

is includes three 150-h.p., vertical-spindle, variable- 
speed, alternating-current commutator motors for driving 
bore-hole pumps, smaller motors for operating com- 
pressors, commutator motors in connection with the 
filtration plant and drainage pumps, and the lighting for 
the station. 





PERSONAL. 


Messrs. Tue Stitt Enorne Company, Limitrep, 10, 
Victoria-street, London, S.W.1, have changed their 
name to Messrs. Diesel-Steam Locomotives, Limited. 
The new name was registered on September 5. 

Messrs. YARROW AND Company, LrmrreD, Scotstoun, 
Glasgow, W.4, inform us that three new directors have 
been appointed to their Board, namely, Messrs. W. E. 
Young, A. L. Mellor, and W. Nithsdale, all of whom have 
held onsible positions in the firm for many years. 
Mr. F. J. Shepherd continues to act as naval architect 
to the Company and Mr. A. J. Stanyard, the secretary, 
is a director of Messrs. Yarrow Adriatic Shipyard, 
Limited, Kraljevica, Yugoslavia. 

Mr. Leonarp CuiaRKE, A.M.I.Mech.E., for many 
years chief draughtsman of Messrs. British Electric 
Transformer Company, Limited, Hayes, Middlesex, has 
severed his connection with that Company. 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 

Iron and Steel—The tendency towards improved 
conditions has become more pronounced in several 
important directions. Quietude still features in one or 
two sections, but taken on the whole a better tone 

revails. The demand for raw and semi-finished materials 
as been more than maintained. Producing works are 
operating at high pressure. The output of this area in 
July and August showed a welcome rise as compared 
with a year ago, but September’s aggregate is likely 
to be more satisfactory. No encouraging development 
is reported in the demand for railway steel : the position 
is as depressed as six months ago. At one time India 
was one of Sheffield’s best customers in all kinds of 
railway ro!ling stock. Current sales to that market are 
meagre, and do not promise much expansion in the 
immediate future. Shipyards are not consuming any- 
thing like the tonnage of Sheffield-made steel and pro- 
ducts that they did in normal times, but taken on balance 
a progressive movement has commenced. Electrical 
equipment, large hollow-forged boiler drums, and certain 
kinds of steelworks machinery are in better demand. 
Headway is being made by concerns producing auto- 
mobile and aircraft steels and fittings The amount of 
business done in this direction is considerable, and is 
one of the bright spots of local industry. Order books 
at works specialising in the production of crushing, 
grinding, quarrying, excavating, and boring machinery, 
are in a healthier condition. Increased quantities of 
manganese steel are being used in the manufacture of 
jaws and other parts of crushing machines capable of 
dealing with loads up to 1,000 tons of ore per hour. 
Russia is in the market again for high-speed steel; one 
or two contracts have been booked by local firms. Stain- 
less and rustless steel production forges ahead. Steels 
capable of withstanding acids are being used extensively 
in connection with apparatus for the commercial pro- 
duction of nitric acid. While sales of agricultural 
machinery and implements have declined on home 
account, the Colonies are ordering more freely. The 
tool trades are doing better, and there is a stronger flow 
of orders for engineers’ and machine tools, hacksaws 
and blades, and twist drills. Saws, files, plantation 
tools, and garden implements do not command much 
attention. Mining implements are also a weak line. 
Builders’ plant is a sound medium. 

South Yorkshire Coal Trade.—The general position has 
undergone little change either on home or export account. 
There is a continued short of steam coal for shipment 
abroad. The Yorkshire woollen and Lancashire cotton 
industries are better customers in the various ¢ 
of fuel they consume. The iron and steel trades are 
using increased quantities of various les. Electricity 
undertakings are taking bigger deliveries of small coal. 
The housecoal market displays no improvement. Buying 
on winter stocking account shows no — of opening 
out, though the number of inquiries on hand tends to 
increase. Foundry and furnace coke are steady, while 
gas coke is firm at 19s. 6d. to 23s. f.o.b. at Humber ports. 
Quotations are: Best branch handpicked, 27s. to 28s. ; 
Derbyshire best house, 21s. to 23s. 6d.; Derbyshire best 
brights, 17s. 6d. to 19s. 6d.; best screened nuts, 17s. to 
18s. ; rough slacks, 8s. to 9s. ; nutty slacks, 7s. to 8s. 6d. ; 
and smalls, 5s. 6d. to 6s. 6d. 








Otp Canapian Correr Mine.—After 55 years of 
practically continuous operation since 1878, the Eustis 
mine, near Sherbrooke, Quebec, controlled by Messrs. The 
Consolidated Copper and Sulphur Company, is still pro- 
ducing actively. The mill treats an average of 250 tons 
of ore daily, producing, by a differential flotation process, 
two concentrates, the one containing 28 per cent. of 
copper and the other about 50 per cent. of sulphur. Much 
of the latter is despatched to the pulp and paper mills 
at Three Rivers, where it is used in the Freeman process 
for producing the sulphurous acid employed in the 
digesters which break down the pulpwood chips. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish steel 

trad eare perhaps not quite so good this week, nevertheless 
there is still a fair amount of business at the works. 
Most of the work is on home account, as export lots 
are extremely scarce and generally of small tonnage. 
With the shipbuilding industry at such a low ebb, there 
is a very poor demand for either ship plates or sections 
at the present time, but there are prospects of an improve- 
ment at the shipyards during the next few months, as 
one or two new contracts are under consideration at 
the moment and several inquiries for tonnage are also 
in thé market. In the black-steel sheet trade the makers 
of the heavier gauges are still well employed, as they 
have quite satisfactory order books at present. The 
demand for the lighter gauges is only fair, however, but 
poosnne are very hopeful of some improvement in 
yusiness. Galvanised descriptions move slowly and few 
firms have much work on hand. The sheetmakers’ 
associations have just intimated their decision to advance 
the price of both black and galvanised sheets by 5s. per 
ton. This refers to both home and export business, with 
the exception of galvanised sheets for the Indian and 
Scandinavian markets, the prices for which are separately 
arranged. The new quotations are as follows :—Black- 
steel sheets, } in., 8/. 5s. per ton for home delivery, 
and 8!. per ton for export ; galvanised corrugated sheets 
(No. 24 gauge), 12/. 15s. per ton for home delivery in 
minimum 4-ton lots, and I11l. 5s. per ton for export. 
Other steel prices are unchanged as follows :—Boiler 
plates, 91. per ton; ship plates, 8l. 15s. per ton; and 
sections, 8/. 7s. 6d. per ton, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—No improvement falls to be 
recorded in the state of the West of Scotland malleable- 
iron trade, and production is still on a small scale. The 
re-rollers of steel bars are also very dull, and business 
is of a very limited nature. Prices are unchanged, and 
are as follows :—‘‘ Crown” bars, 91. 15s. per ton for 
home delivery, and 91. 5s. per ton for export; and 
re-rolled steel bars, 7/1. 5s. per ton for home delivery, and 
6l. 15s. per ton for export. 

Scottish Pig-Iron Trade.—A dull tone continues to 
characterise the pig-iron trade of Scotland, and the 
small demands of buyers are easily met from stocks. 
Production is limited to the output from eight furnaces, 
but a modern furnace is being relighted at Messrs. Dixon’s 
Govan Iron Works, Glasgow. Export business is very 
slow. The following are to-day’s market quotations :— 
Hematite, 66s. per ton, delivered at the steel works ; 
foundry iron, No. 1, 67s. 6d. per ton, and No. 3, 65s. 
per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, September 23, amounted to 202 tons. Of 
that total, 120 tons went overseas and 82 tons coastwise. 
During the corresponding week of last year, the figures 
were 85 tons overseas and 420 tons coastwise, making a 
total shipment of 505 tons. 


NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

General Outlook.—While there is now a rather more 
hopeful note in the heavy industries of the North- 
Western area, trade expansion is disappointingly slow, and 
there is little evidence of any suvteul in this district on 
anything like the scale reported in the last few months 
in other iron- and steel-producing centres. In the steel 
trade, certain special varieties are in better request, 
and constructional engineers are maintaining their 
slightly improved calls of the last few weeks, but other 
heavy users, notably locomotive builders and machine- 
tool manufacturers, are buying on an even more restricted 
scale than earlier in the year. Lancashire foundries are 
now taking a little more iron, and deliveries into con- 
sumption are better than during August, but few buyers 
are inclined to enter into contracts for materials other 
than for immediate needs. In the Staffordshire finished- 
iron trade, conditions are more encouraging, and in 
almost all sections inquiries are reported to be fairly 
numerous, 

Works Concentration.—Messrs. David Brown and Sons 
(Huddersfield), Limited, engineers and gear makers, 
Lockwood, Huddersfield, have transferred the plant and 
personnel of one of their subsidiary undertakings, 
Messrs. The Keighley Gear Cutting Company, from 
Keighley to Lockwood. The company was taken over 
by Messrs. Brown and Sons shortly after the end of the 
war, and has retained and developed many valuable 
connections. The transference has n made in the 
interests of closer co-operation, and about 50 employees 
have been moved to the Huddersfield establishment. 

North-West Coast Hematite Trade.—Growing confidence 
is expressed in the North-West Coast hematite pig-iron 
trade, where business has steadily expanded for some time 
past, until at present the entire local make is being 
absorbed. Consumption in the district is particularly 
heavy with the receipt recently of important contracts 
by local steel manufacturers at Workington and Barrow, 
and it is now felt that the rekindling of an additional 
furnace to provide an output sufficient to cope adequately 
with current requirements cannot be long delayed. In 
many cases, commitments have been entered into cover- 
ing the remaining months of this year, the principal 
buyers being the Midland and South Wales districts. 
The Workington steel trade is at present actively engaged, 
and a sleeper mill has been restarted on an order for 
materials for a Dominion railroad. Orders on the books 
will, it is reported, keep the mills continuously employed 
throughout the winter. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Swansea’s Water Supply.—Swansea Corporation Water 
Committee has decided to restrict supplies of water for 
domestic purposes to twelve hours a day as long as — 
be required, but an effort is being made to maintain full 
supplies for industrial purposes. Considerable rains have 
fallen, but not enough to replenish the streams supplying 
the reservoirs, and owing to the abnormally long drought, 
only 25 days’ water remained in storage. It was felt 
that, with the possibility of a dry October, such con- 
servation was necessary. Swansea Corporation had, 
some time ago, reserved land for an additional reservoir, 
but in view of the ample water which the Cray Reservoir 
had provided in previous years, it was decided not to 
accept the offer of a Government t to proceed with 
this reservoir. It is understood, however, that, if the 
offer of a grant can be renewed, the Corporation would 
take steps to proceed with the new reservoir, estimated 
to cost about 1,000,000I. 

Swansea Grit Problem.—Swansea Corporation Elec- 
tricity Committee, after a long discussion concerning the 
emission of grit from the stacks of their power station, 
decided to reinstate experimental apparatus on one 
stack, with a view to mitigating the trouble. It was 
stated by the Borough Electrical Engineer that about 
1,000 tons of coal a week was burnt in summer and 
about 1,200 tons a week in winter, and the better the 
coal, the less the quantity needed. The cheapest plan 
was to use dustless coal and replace the original catcher, 
which had been dismantled. A local syndicate sub- 
mitted an offer for erecting a new catcher at 2,700l., but 
made no offer for reinstating and renewing apparatus 
with which experiments had been made. 

Barmouth Sea Defences.—The sea defence works at 
Barmouth, which were officially opened last Friday by 
Mr. Lloyd George, were constructed at a cost of about 
165,0001. The work was commenced in June, 1931, and 
in the following November an exceptionally heavy storm 
did some 20,0001. worth of damage on the new work. 
For years before, the sea had made serious inroads into 
the town of Barmouth, and had almost completely 
destroyed the previous defence works, and it was onl 
through the action of the Unemployment Grants Fund, 
in agreeing to pay 75 per cent. of the charges for 15 years, 
and half of that amount for the completing 15 years, 
that it was possible for the little town of Barmouth, 
with its population of 2,127 people, to undertake this 
work, which consists of a wide motor road about 1} miles 
long, between the Harbour and the Borough boundary, 
a promenade of equal width alongside, a stone apron 
with a footing of concrete tiers of steps, which in most 
places are covered with sand, and a series of timber 
groynes. These sea defences are expected to resist the 
violent storms which destroyed the previous masonry 
works. 

Steel Refuge on Sands.—Owing to visitors having been 
cut off by the tide and in great peril, it was decided at 
Aberdovey to provide a refuge and shelter at Moelynys, 
the sandy barrens on the southern side of the Dovey 
ferry. The structure will consist of four Cuprador 
marine joists, standing 18 ft. high, on a ferro-concrete 
base. On these will be a wooden platform supporting 
a 12-ft. sq. verandah. A Cuprador ladder with 30 run 
will enable visitors to take refuge from the tide. A pole 
signalling device is also being constructed. 

Coal Carbonisation in North Wales.—A proposal to 
erect plant, at a cost of 32,000I1., for a scheme of low- 
temperature carbonisation, at Wrexham, to use North 
Wales coal, is being discussed at a special conference of 
representatives of coalowners and other industrialists, 
which has been convened. 

Industries and Fish Life.—Fish are returning to West 
Wales rivers, which have been practically denuded of 
fish life for a number of years, as the result of closing of 
lead mines through industrial depression. One of these 
rivers is the River Rheidol, in Cardiganshire, and ciforts 
are now being made to revive the salmon and trout 
fisheries in this and other streams. 











Wortp Consumption or Trx.-—According to a bulletin 
repared by the statistical office of the International 
in Research and Development Council, at The Hague, the 
consumption of tin in the world was 58,700 tons during 
the first six months of the present year, which figure 
represents an increase of 12,210 tons over the total 
for the last six months of 1932. A considerable revival 
in British tin-plate production is evidenced by the fact 
that this industry consumed 550 more tons of tin in 
the first five months of 1933 than in the previous five- 
months’ period. The German tin-plate industry con- 
sumed, in the first six months of 1933, 320 more tons of 
tin than in the last six months of 1932, while the French 
industry showed an increase of 180 tons in the same period. 





Trarric Commissioners’ ANNUAL ReEPorts.—The 
second annual reports of the traffic commissioners for 
each of the 13 areas in Great Britain have now been 
published in one volume and are on sale. yy 4 cover 
the year ending March 31, 1933, and, with them, is 
included a report from the Commissioner of Police of the 
Metropolis. The commissioners give an account of their 
work during their second year of office in licensing 
passenger road services, public-service vehicles, and the 
drivers and conductors of these vehicles, and in per- 
forming other duties laid on them by the Road Traffic 
Act, 1930. Appended to the reports are certain stat- 
istics of the operation of public-service vehicles. Copies 
may be obtained, price 2s. 6d. net or 2s. 9d. post free, 
from H.M. Stationery Office, Adastral House, Kingsway, 





London, W.C.2. 





NOTICES OF MEETINGS. 





Socrery or Enerneers.—Monday, October 2, 6 p.m., 
Geological Society’s Rooms, Burlington House, Picca- 
dilly, W.1. “A New Automatic Radial Sluice Gate,” 
by Mr. F. E. H. Shenton. 

Braprorp ENGINEERING Socrery.—Monday, Octo- 
ber 2, 7.30 p.m., Technical College, Great Horton-road, 
Bradford. sidential Address: ‘“ Modern Roads and 
Road Transport,” by Mr. H. Akeroyd. 

INSTITUTION oF PropvucTION EnaineErs.—Sheffield 
Section : Monday, October 2, 7.30 p.m., Royal Victoria 
Station Hotel, Sheffield. “ Post-Mortem Examinations 


(Metall ),”” by Mr. G. Howarth. Hastern Counties 
Section : esday, October 3, 7.30 p.m., Public Library, 
Northgate-street, Ipswich. “ Diecasting,” by Mr. C. 
Vaughan. London Section: Friday, October 6, 7.30 p.m., 


Society of Motor Manufacturers and Traders, 83, Pall 
Mall, 8.W.1. “ Jig and Tool Design,” by Mr. E. J. H. 
Jones, 

InstrTuTE oF Marine ENotineers.—Tuesday, Octo- 
ber 3, 6 p.m., 85, The Minories, E.C.3, Presidential 
Address, by Sir 8. George Higgins. 

InstITUTION OF HEATING AND VENTILATING EncI- 
NEERS.—Tuesday, October 3, 6.45 p.m., Home Office 
Industrial Museum, Horseferry-road, 8.W.1l. “ The 
Trapping and Utilisation of Condensation,” by Mr. A. G. 
Royle. 

SrarrorpsHire Iron anv Sree. Instrrvutre.—Tues- 
day, October 3, 6.45 p.m., James Watt Memorial Insti- 
tute, Great Charles-street, Birmingham. Presidential 
Address, by Mr. H. E. Cookson. 

SHEFFIELD METALLURGICAL AssocIATION.—Tuesday, 
October 3, 7.30 p.m., 198, West-street, Sheffield. “ Age- 
Hardening in Non-Ferrous Alloys,”” by Dr. L. Aitchison. 


INsTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
October 3, 7.45 p.m., Royal Society of Arts, John-street, 
W.C.2. Presidential Address: ‘“* Problems in Manu- 
facture,” by Mr. C. R. F. Engelbach; also at Bristol 
Centre: Thursday, October 5, 7 p.m., Merchant Ven- 
turers’ Technical College, Bristol. 

MriptanpD MeErTatiturGicaL Socretres. — Thursday, 
October 5, 7 p.m., James Watt Memorial Institute, 
Great Charles-street, Birmingham. Inaugural Lecture : 
“The X-Ray Analysis of Metals,” by Mr. V. E. Pullin. 


INsTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Branch: Thursday, October 5, 7.15 p.m., 
Engineers’ Club, Albert-square, Manchester. “ Diesel 
Traction,” by Professor G. V. Lomonossoff. Glasgow 
and West of Scotland Branch: Thursday, October 5, 
7.30 p.m., Royal Technical may Glasgow. “ Sugar 
Factories and Sugar Machinery,” by Mr. W. Kilpatrick. 


InstrTuTE oF Metats.—London Local Section : Thurs- 
day, October 5, 7.30 p.m., Society of Motor Manufac- 
turers and Traders, 83, Pall Mall, 8.W.1. Chairman's 
Address, by Mr. 8. L. Archbutt. 

InsTITUTION OF CHEMICAL ENGINEERS.—Friday, 
October 6, 6 p.m., Chemical Society’s Rooms, Burlington 
House, Piccadilly, W.1. “‘ The Sedimentation of Fine 
Particles in Liquids—a Survey of Theory and Practice,” 
by Mr. R. F. Stewart and Dr. E. J. Roberts. 


Rattway Cuius.—Friday, October 6, 7.30 p.m., 
57, Fetter-lane, E.C.4. “ Permanent Way,” by Mr. 
W. A. Willox. 

Junior InstiruTIon oF Encrneers.—Friday, October 
6, 7.30 p.m., 39, Victoria-street, S.W.1. Informal Meet- 
ing. “ Education with Particular Reference to the 
Engineer,” by Mr. K. W. Willans. 

InstTiITUTE oF British FounpryMen.—Lancashire 
Branch: Saturday, October 7, 3.45 p.m., Engineers’ 
Club, Albert-square, Manchester. ‘“ The Manufacture 
of the Mammoth Cunard Castings,” by Mr. F. Swift. 


INSTITUTION OF MUNICIPAL AND County ENGINEERS. 
—Yorkshire District: Saturday, October 7, 5.15 p.m., 
White Swan Hotel, Halifax. General Meeting. (i) 
** Halifax—Some Recent Developments,” by Mr. D. T. 
Lloyd Jones. (ii) “ Practical pects of Housing in 
Halifax,” by Mr. A. B. Annakin. “‘ Some Observations 
on the Road Traffic Act, 1930,” by Mr. H. A. Sneezum. 








JOURNAL For ELEcTRICAL StuDENTs.—It is announced 
that the Students’ Quarterly Journal of the Institution 
of Electrical Engineers, which is published in September, 
December, March and June of each year, is forwarded 
free of charge to students and graduates under the age of 
28. Members of other classes of the Institution may, 
however, obtain copies on payment of an annual sub- 
scription of 6s., which should be sent to the Secretary, 
Savoy-place, Victoria Embankment, London, W.C.2. 
The charge to non-members is 10s. per annum. 





Smrewreck Sratistics.—Returns issued by Lloyd's 
Register of Shipping and covering the quarter ending 
March 31, 1933, show that 83 vessels, making together 
86,373 tons, were totally lost or condemned in con- 
sequence of casualty or stress of weather. Of these, 69, 
aggregating 79,240 tons, were steamers and motorships, 
the remaining 14, totalling 7,133 tons, being sailing 
ships. Nineteen British steamers, making together 
14,062 tons, and one sailing ship of 462 tons, were lost 
during the quarter under review. Ships otherwise 
broken up or condemned during the first three months of 
the present year totalled 163, making together 568,687 tons. 
Of these, 159, aggregating 566,707 tons, were steamers 
and motorships, 39 of which, totalling 157,606 tons, were 
British. Four sailing ships, making 1,980 tons, were 
broken up ; all of these were foreign. 
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ENGINEERING TRAINING AND 
EDUCATION. 


. University Correspondence College.—The 1934-35 
edition of their well-known London University Guide 
has recently been published by the University Corre- 
spondence College, Burlington House, Cambridge. 
The present publication constitutes a useful work 
of reference containing, in readily accessible form, 
all such information regarding the matriculation and 
external examinations of the University of London as 
the student is likely to require. Not only are the 
regulations and syllabuses for these examinations given, 
but advice as to appropriate textbooks is also included. 











The work and scope of the University Correspondence 
College is explained, and data regarding the courses 
provided, the fees payable, &c., are given. Courses 
may be begun at any time, and further particulars 
may be obtained on application to the Principal of the 
college at the address given above. The London office 
is at 32, Red Lion-square, Holborn, W.C.1. 

Municipal College of Technology, Manchester.—The 
prospectus of the University day courses, for the 
1933-34 session, in the Municipal College of Tech- 
nology, Manchester, has just come to hand. The college 
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Messrs. WILD-BARFIELD 
Evectric Furnaces, LIMITED. 


Hatr-Pin FurNAcE 


offers systematic training in the principles of science 
and art as applied to mechanical, electrical, municipal 
jand chemical engineering, the building industry, the 
| chemical and textile industries, mining, and photo- 
graphy and the printing crafts. Detailed particulars 
are given regarding the syllabuses and time-tables of 
the courses, the ordinances and regulations for degrees, 
the arrangements made for advanced studies and 
research, the scholarships and prizes to which students 
are eligible, &c. Copies of the prospectus may be 
obtained on application to the Principal. Students 
will be enrolled during the week commencing Monday, 
October 2, and the Michaelmas term will begin 








Thursday, October 5. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C. — 


We desire to call the attention of our readers 
the fact that the above is our SOLE ADDRESS, 





and that no connection exists between this 
Journal and =A other publications bearing 
somewhat similar titles 
TELEGRAPHIC 7 ENGINEERING,” LESQUARE 
ADDRESS LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 
(2 lines.) 





SUBSCRIPTIONS, ‘HOME “AND FOREIGN. 


““ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies 3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m. on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 


ing, otherwise they will be taken as correct. 


All accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


AGENTS FOR “ENGINEERING.” 


Gordon and Gotch, | Limited, Melbourne ; Sydney ; 
Brisbane, Perth. Angus and Robertson, Limited, Sydney ; 
N.S.W. T. Willmett and Company, Townsville, North 
Queensland. W. C. Rigby, Adelaide, South Australia ; 
Melville and Mullen, Melbourne, Victoria. Tait Book 
Company, 39, Queen Street, Melbourne, C.1. 

BELGIUM: Brussels: E. F. Satchell, 5, Avenue Defré-Uccle. 
W. H. Smith and Son, 78, Rue Dumarché-aux-Herbes. 
CANADA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 

Limited, 70, King Street East, Toronto, Ont. 

DENMARK, Copenhagen: Technical Press Bureau, Ourogade 34. 

EDINBURGH : John Menzies and Company, Limited, Rose-street. 

FRANCE, Paris: Ricour, Chevillet et Cie, 22, Rue de la Banque. 

GERMANY: Hermann J. Fromm, Prinzregentenstrasse, 89, Berlin, 
Wilmersdorf. 








AUSTRALIA: 


GLASGOW: William Love, 221, Argyle-street. John Menzies and 
Company, Limited, West Nile-street. 
ITALY: U. Hoepli, Milan. Anonima Libraria Italiana, Torino, 


and any post office. 

JAPAN, Tokio: Maruzen Company, limited, and all branches. 

LIVERPOOL: Mrs. Taylor, Landing Stages. 

MANCHESTER: John Heywood, Limited, 143, Deansgate. 

NEw ZEALAND: Gordon and Gotch, Limited, Wellington, 
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PUBLIC WORKS. 

Tue striking contrast which existed some time 
ago between the economists who insisted that in- 
dividuals should help their country by saving, and 
the school who considered salvation possible only 
through spending, was no less notable than that 
which to-day exists between the advocates and 
otherwise of public works. It will be remembered 
that the chief plank of Mr. Lloyd George’s last 
election platform was the expenditure of some 
50,000,0001. on new roads, at a time when very many 
thought spending in this direction had already gone 
further than the actual needs of the country war- 
ranted. In this country, the attempt to meet the 
unemployment difficulty by such means has been 
spread over many years. Roads have been im- 
proved and marine parades constructed at seaside 
resorts by means of government grants and so on. 
However, this phase is passed, and there is no doubt 
that there is quite a body of opinion behind Mr. 
Runciman and Mr. N. Chamberlain in their conten- 
tion that further effort in this direction is undesir- 
able at present. After the years of work at home 
with only questionable success, it would certainly 
not seem advisable that we should complicate 
matters further by international effort under the 
League of Nations, and ourselves backing such 
enterprise in foreign countries, That experience has 
not taught the same lesson to others as it has to 
us is evident from the League discussion, while one 
of the main features of the National Industrial 
Recovery Act in the United States, is the expendi- 
ture of large sums on public works and roads, a 
condition being that approved schemes must 
require most of the expenditure to be on labour. 
Road making, of course, fulfils this essential, as do 
other forms of civil engineering work. Some of 
the latter also directly stimulate the basic industries, 
and we take it it was this which was at the back of 
the minds of Mr. Runciman and Mr, Chamberlain 
when they made their recent statements in the House 
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of Commons, 





It is claimed by the building industry, for instance, 
that, among other works, many public offices might 
be rebuilt, and that thereby stimulation would be 
given to the ancillary trades. Even road making is 
claimed to furnish work for the makers of concrete 
mixers and so on. But it is quite allowable to con- 
tend that funds so expended are not laid out to the 
best advantage, and there are many, who on look- 
ing round, would select activities which promise 
greater and longer continued turnover. If such 
activities be sought, they must be looked for in 
directions in which less is sunk in crude labour, and 
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common point of view. While it is only natural 
that builders will ask for a building programme, 
it may be possible to find means of stimulating 
industry to a greater extent than even they promise. 
We believe this to be feasible if those works are 
selected which involve activity in our basic engineer- 
ing and iron and steel industries. 

Bearing in mind the national aspect of the grid, 
which, although it has raised opposition and even 
made difficulties, has undoubtedly provided employ- 
ment for many years, combined with anticipated 
advantages in many areas and financial equilibrium, 
the mind at once turns to the national co-ordination 
of water and gas supplies, possibly selective or local 
electrification of railways, and other subjects. 

For many years the Government has lent its 
energies and backing to proving that electricity is 
a necessity, even to the country cottage, and, from 
the support received in the financial market, it 
would seem that its efforts in this direction have 
carried a considerable degree of conviction. Un- 
questionably most able brains have been enlisted 
in the campaign and in the permanent organisation. 
But if electricity is desirable, there is no doubt 
that water is an essential wherever there are habi- 
tations. We can exist without the former, but in 
the absence of the latter life is impossible. Modern 
education and sanitary reform have all been in the 
direction of impressing upon our people, from child- 
hood upwards, the connection between cleanliness 
and health, and it is manifestly absurd to spend 
much money in instilling into young minds ideas 
of life which outside school premises it is impossible 
to follow. As years have passed, the scale of thought 
has advanced. A town dweller to-day, always a 
larger consumer than the countryman drawing from 
a well, uses far more water than did his father or 
grandfather. The villager, however, is little better 
off than formerly. With its immense direct influence 
on the healthy life of the people, is it too much to 
ask that this subject be given the same thought 
and study which has been expended upon providing 
what to large numbers is a superfluity. The claims 
to attention of the one appear to us to be vastly 
greater than of the other. The circumstances of 
the two bear some analogy to each other. Large 
numbers of, in many cases, ably-run electric com- 
panies have been brought within a single co-ordinated 
scheme, presided over by the most eminent business 
men and engineers. We have, in a like manner, 
numbers of water undertakings, many efficient, 
others less so, possibly on account of their natural 





circumstances, perhaps because their size makes it 
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difficult to employ engineers of first-class standing, 
just as formerly the smaller road authorities could 
only afford salaries which satisfied the younger or less 
competent type of official. It should not be impos- 
sible for water supplies to be co-ordinated, just in 
the way that electrical supplies have been, and with 
Government backing, for the whole of our resources, 
in time, to be brought under development so that 
much better use may be made of them than at 
present. With like activity, too, on the part of 
the Government, it is not improbable that the 
investing public would readily finance a compre- 
hensive scheme, although their education might 
occupy some time. The events of the past summer, 
however, have so impressed themselves on people’s 
minds, that if it is put in train before they are for- 
gotten, it may be that this period would be shorter 
than expected. 

Any national scheme would, of course, aim at a 
better use of our resources and a better service to 
the rural and other areas now ill-supplied. To effect 
this would mean the opening up of new, and the 
improved distribution of existing, supplies. While 
this might mean quite probably relatively long- 
distance transmission in some cases, it appears 
to us to be quite beside the point to picture at 
this stage a very elaborate grid on the lines of the 
electrical system, merely to prove it to be impossible. 
Anything in the way of a water grid is clearly to be 
introduced only where necessary, and after due 
study and consideration, The idea is not to be 
condemned because the electrical prototype has 
covered the whole country with an intricate net- 
work and strings of pylons. Wholesale criticism 
is unsuited to this subject, and we believe that the 
more detailed the examination given to it the less 
tenable will be found many of the sweeping argu- 
ments levelled against it. As in all sound engi- 
neering, we must get down to the facts and figures 
of particular proposals before it can be said that 
the grid idea must be ruled out of court, General 
statements upon distance, pumping and other 
factors can carry no weight. 

As with water and electricity, so with gas. In 
recent years this industry has had very well- 
founded complaint that the weight of the Govern- 
ment has been thrown into the scale in favour of a 
rival. The two supplies each have their appropriate 
field, and in some countries, where both are often 
in the hands of one company, are worked side by 
side with excellent effect. In so electrically-minded 
a centre Chicago, we understand that over 
98 per cent. of the heating and cooking at this 
year’s exhibition has been done by gas brought 
from the Texas fields, 1,000 miles away. At present, 
here the tendency is to absorb companies into larger 
concerns, to inter-connect between the various 
works and to work for more efficient production by 
the use of the best installations of the group. Is it 
not possible that, taken in hand in the correct way, 
these might further welded into a national 
system of distribution, while retaining, as with 
electricity, the identity of the actual producers, 
and, as with electricity, bring to the subject such 
Government backing as would make feasible very 
great developments of supply. It has even been 
with reason suggested that, put upon a 
similar footing in this respect, the two, electricity 
and gas, might cease to quarrel and turn their 
combined weapons on imported fuel. 

Other forms of undertakings, which in the cir- 
cumstances, might be considered to be works of 
public benefit, might be considered. In some 
quarters it is believed that, owing to changed 
conditions, certain railway electrification proposals 
are worth re-examination, Again, other suggestions 
relate to canals and land reclamation. For our- 
selves, we believe that the greatest potential benefit 
lies, as we have aforesaid, with undertakings 
involving a very considerable amount of work among 
manufacturing engineers. 
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OreNtNGs For British Trape.—A report on the trade 
in pedal cycles in Siam has recently been drawn up and 
is available on application to the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, quoting 
Ref. No. G.Y. 12,928.—A report on the market for rubber 
tyres in Tunisia is also available, and can be had on 
application, quoting Ref. No. G.Y. 12,957.—A report on 
the market in India for surgical, dental, veterinary instru- 
ments, &c., can also be obtained; Ref. No. B.Y. 7,649, 


CANAL TRANSPORT. 


Tue fact that canals are successful in level parts 
of some foreign countries does not prove that 
canals could be made very useful in the hilly, 
mining and manufacturing districts of Scotland, 
England and Wales. We have neither the levels 
suitable for canals, nor the big natural rivers to 
link up with artificial waterways, that exist in the 
canalised parts of Europe and America, nor could 
we be sure of an adequate water supply for the 
top reaches of modern canals in this country, with 
its huge population in a small area, In Mr. 
Maughan’s British Association paper, which is 
dealt with in our report on page 368, and also in 
the letter from Mr. A. P. Patterson, on page 355, a 
scheme to cut three big ship canals through the 
country, from East to West, is outlined. The 
proposed canals would be from the Forth to the 
Clyde in Scotland, from Tyne to Solway in the 
North of England, and from the Humber to the 
Mersey through Yorkshire and Lancashire. In all 
three cases the routes are hilly, costs of construction 
would be heavy, and we should not obtain cheap 
or convenient transport by such canals when com- 
pleted. Much the same remarks apply to the 
ambitious schemes for some great national barge 
canal system which are frequently put forward. 
We might as reasonably expect Switzerland to 
become a first-class ocean shipping country as 
pretend that Britain could be made a first-class 
inland waterway country. We have wonderful 
shipping facilities. No British pit or factory is 
very far from a port. We have a very complete 
network of railways for a small country with many 
mountains and hills, and must be content with 
something less than a first-class canal system. 

The idea of a ship canal through Scotland is not 
new. It has been frequently examined. The 
Tyne-Solway scheme, or proposal, is also not new. 
A ship canal for Leeds and Bradford, and even for 
Sheffield, has been suggested and more or less 
seriously considered. But no one has yet explained 
that such schemes would be justified if carried out. 
When the idea of a Forth-Clyde ship canal was 
investigated and estimates submitted, it was found 
that by the Loch Lomond route the cost would be 
826,000/. per mile, and by the direct route 1,090,530. 
—roughly twelve times as much as the cost of 
British railway construction and equipment. It 
was also pointed out that there was no possibility 
of commercial success, and the Government Depart- 
ments responsible for national defence did not 
consider the scheme of much value from a strategical 
point of view. The matter was dropped, save by a 
few canal enthusiasts. When Leeds and Bradford 
business men proposed a canal from Goole, to allow 
big ships to go up the Humber and a lower part of 
the Ouse by tide water, and then by artificial 
waterway to the West Riding cities, it was pointed 
out by those who knew that the Humber above 
Hull was not a deep waterway ; that it contained 
shifting sandbanks ; that the Ouse from the Humber 
to Goole could not accommodate anything that 
could be called even a moderate-sized vessel; and 
that the several locks or lifts to get even small 
ships from tide level to the West Riding would 
be very costly and render transport slow and 
expensive. It was pointed out that with the best 
barge canal system in the country, the Aire and 
Calder Navigation, and with tide water all the way 
from Hull to Goole, and unusually level grounds 
from Goole to about Castleford, Hull received 
twenty tons of coal by rail for every ton received 
by barge. A big ship canal from the Humber to 
the Mersey would require enormous capital expendi- 
ture, and would probably be little used if made, 
because of the many lockages with their delays and 
attendant costs. 

For canals, whether big ship or small barge, the 
chief point is that of levels. The average rise or 
fall on inland navigations of Germany is only 
1-49 ft. per mile. In some other Continental 
| countries it is much less. But in our country the 
average is 10-80 ft. per mile. This means, in our 
case, extremely costly construction; it involves 





nearly as many locks as we have miles of navigation, 
| involving not only heavy first cost, but costly main- 

tenance, slow, and, for this reason, uneconomical 
‘transport. Only traders with their plants on or near 





the canals can or could benefit by them. The 
majority of our mines and works could not be on 
or near canals. They would have to continue to 
rely upon rail or road facilities. Coal, for example, 
would not be transported from pits 10 miles or 
15 miles to a canal, there loaded into a barge, and 
then 20 miles, 30 miles or 40 miles down the canal 
transferred from barge to wagon or lorry to be 
conveyed to the consumer. The Hull coal trade 
proves this. To give extreme cases, there are only 
three locks between Hamburg and Berlin, but 
between London and Birmingham, a shorter dis- 
tance, we have more than 150 locks, plus some long 
tunnels. 

The water supply question is also of importance. 
It is with difficulty in dry seasons that we can 
maintain a sufficiency of water in the upper reaches 
of our canals, although they are narrow and shallow, 
only have small locks and small and few barges 
navigating them. If the canals were widened and 
deepened, and bigger locks constructed and an 
attempt was made to conduct a large volume of 
traffic, the losses of water downward with every 
barge locked up or down would result in the 
water supply for the top levels being very costly 
owing to the pumping equipment required. 
Further, with our big and growing cities, and their 
demands for water, we are having to make enorm- 
ous catchment areas already, and it is doubtful if 
water would be available for canals in the future, 
particularly if the water grid proposals, now under 
discussion are proceeded with. Unlike the level 
parts of the Continent, we have no very long, deep 
or wide rivers, running through flat country, to 
link up with or serve canals. In foreign countries 
canals have been more than half made by Nature. 
They are much more than half natural riverways. 
In our case canals must be nearly all artificial. 

It was calculated some years ago that of the 
7,006 miles of inland navigation in France 4,392 
miles was natural river; of the 7,038 miles in 
Germany, 5,815 miles was natural river; of the 
2,772 miles in Austria, 2,427 miles was natural ; 
and in Russia, of 22,000 miles, 21,000 miles was 
natural river. But in our country, we have only 
1,400 miles natural in a total of 4,000 miles, though 
our canals and barges are much smaller than the 
majority on the Continent. The canals of Germany 
which accommodate 300-ton vessels cost only 8,000I. 
per mile to construct. To make our canals merely 
large enough to take 100-ton barges would cost 
28,0001. per mile, according to the estimates given 
to the Royal Commission on Waterways before the 
war. It might cost even more now, with our higher 
wages, and if we employed men on the relief work 
principle. And that cost would not include barges. 

Even in some of the foreign countries about which 
we hear so much on the point of inland water 
transport, the canals are not as successful as repre- 
sented. In France, the canals have had to be 
subsidised, and railways have been ordered to fix 
rates higher than necessary so that the canal people 
might have a chance to compete. Not only so, 
but the last canal census in France showed that 
fewer barges and men were employed on the canals 
than twelve years previously, notwithstanding the 
great increase in the coal, iron, steel and related 
trades of the country. In the United States, the 
famous Erie Barge Canal, which has cost many 
millions of public money, has not paid its way. 
The State has had to find 150,000,000 dols. to meet 
interest charges. In our country, before the rail- 
ways were built, it cost 30/. to carry 50 tons of 
goods in a barge from one part of Yorkshire to 
another part of that county. The railways reduced 
the cost to 2s. 6d. per ton. 


THe Quatity or British ENGINEERING 
Propvucts, 

In February, 1932, the British Chamber of Com- 
merce in the Argentine Republic addressed a letter 
to the Federation of British Industries, in which they 
pointed out that the price of our engineering pro- 
ducts was too high to make them acceptable in that 
country and asked whether a reduction could not be 
achieved by lowering the quality. Neither the 





complaint, nor the remedy, were, of course, new. 
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But as importunity at last has its reward, so the 
Federation, instead of discussing the matter with 
a curt non possumus, referred it to the British 
Standards Institution, who, in turn, handed it over 
to their Public Works, Mechanical and Electrical 
Industry Committees, whence it filtered down to the 
appropriate Technical Committees for consideration. 
After this somewhat cumbersome procedure had 
been reversed, a letter was finally addressed by the 
Institution to the Chamber of Commerce on July 10, 
1933. -This letter, which only reached our hands 
on Tuesday last, is a long and detailed document, 
and full consideration of it must, therefore, be 
deferred for a while. It must, in fact, suffice to 
say that it is based on a full consideration of British 
standards and practice in the manufacture of such 
products as electric generators and motors, cranes, 
oil engines, boilers, refrigerating compressors, con- 
crete mixers and valves, on all of which the Chamber 
of Commerce had certain criticisms to make. It 
points out that the British Standard specifications 
are the work of both engineers and manufacturers, 
and that in their preparation the economic aspect 
of the export trade is not overlooked. It adds that 
there is evidence to show that there is much to be 
gained by purchasers making use of these standards. 
In the engineering field, in fact, the British standard 
has attained a reputation which should not be 
jeopardised, even if at first there are difficulties in 
selling equipment which complies with it. It is 
admitted, with some justification, that British 
standards of quality are higher than those of those 
countries. But one advantage of this is that the 
costs of maintenance and repair are lower, and this 
is a point which should not be overlooked when 
more attention, as at present, is being paid to real 
economic cost. Finally, the proposal, made by the 
Chamber of Commerce, that different grades of 
quality for home and export should be introduced 
into the specifications is politely rejected, though 
this refusal is tempered by the suggestion that any 
modifications which engineers in the Argentine 
might put forward from their knowledge of local 
conditions will at once be examined. While reserv- 
ing to ourselves full liberty of criticism of the 
details of this communication, we cannot help feeling 
that the policy outlined is the correct one. We must 
stick to quality in our goods. It has paid in the 
past and will continue to pay in the future. If we 
do this it will be found that the standard set by the 
British specifications will be an asset rather than a 
disadvantage in securing business. 


SmMoKE ABATEMENT PROBLEMS. 


The proceedings at the annual conference of the 
National Smoke Abatement Society, which was 
held at Sheffield on Saturday and Sunday, Septem- 
ber 23 and 24, covered the scientific, industrial and 
domestic aspects of the problem with which that 
body has set itself to deal. In his Presidential 
Address, Dr. H. A. des Voeux called attention to 
some methods of measuring atmospheric pollution, 
including a gauge for collecting solid deposits which 
were subsequently weighed and analysed for tar 
and sulphates, an automatic filter for measuring 
suspended impurity by drawing a known volume 
of air through filter paper and comparing the dis- 
coloration of the latter with a standard shade card, 
and another filter, devised by Dr. J. S. Owens, 
which would indicate the direction of the wind 
so that it could be seen from what direction the 
impurity came. An instrument which determined 
the sulphur content of gases by passing them through 
a solution of hyperol was installed at ten stations, 
while at the Building Research Station a prepared 
surface of lead peroxide was being used for the same 
purpose. The position of the iron and steel industry 
in relation to the five years’ exemption clause 
contained in the Smoke Abatement Act of 1926, 
was discussed by Councillor W. Asbury, who said 
that old furnaces were still being reconstructed 
and new furnaces built which offended every law of 
combustion. It could not, therefore, be said that 
every manufacturer was doing his best to solve 
the smoke problem, and solution could only be 
achieved by the fullest co-operation and goodwill 
on all sides. If this were not obtained, the alterna- 
tive was to apply to the Ministry for the removal 
of the exemption, and there were many reasons 





why this course should be avoided. As regards 
the way in which the Act was being applied, how 
many local authorities had taken the trouble to 
deal with smoke, other than black, and to tackle 
the problem of excessive soot, ash and grit emission, 
and what steps had been taken to make bye-laws 
to compel owners of new factories to prevent or 
reduce the smoke nuisance ? Those who were unable 
to give satisfactory answers to this question must 
not be surprised if any request for further powers 
was met by a reminder that existing powers had 
not yet been fully utilised. Messrs. R. H. Clayton 
and C. Gandy also suggested that the time had 
come when municipalities should pay more attention 
to the work of smoke prevention, especially at a 
time when new houses were to be built to take the 
place of slums, while Mrs. M. Jast complained of the 
extra work imposed on women by the neglect of 
this question. 


Coat PROPAGANDA, 


The object of The Coal Utilisation Council, whose 
address is Columbia House, Aldwych, London, 
W.C.2, is to promote the sale of British coal. 
Directly it was formed, in October, 1932, it realised 
that its work fell into two. parts: technical and 
commercial investigation, and propaganda; and 
that before the latter could be inaugurated there 
must be a preparatory examination of ways and 
means. In the intervening period, opinions have, 
therefore, been obtained from the coal industry 
itself and from railway and government officials, 
as well as from industrial and domestic consumers, 
with the result that it is felt that the fuel consum- 
ing public’s requirements have now been fairly 
well diagnosed. The problems dealt with covered 
showrooms, sales literature, publicity organisations, 
habits and views of the user, professional opinion, 
and transportation and delivery, and the informa- 
tion gathered on these points has been summarised 
in a pamphlet, which has now been issued. It is 
recommended that a publicity campaign, covering 
both advertising in its various forms and showrooms 
and exhibitions, should be inaugurated under a 
chief and area managers, and that to begin with, 
showrooms should be established in four important 
centres in different parts of the country. Compre- 
hensive window displays are also to be started, and 
as regards exhibitions, it is proposed that support 
should be given to the Bond Street Building Centre, 
the British Industries Fair at Birmingham, and the 
Ideal Home Exhibition. It is further hinted that 
there is a good case for an annual National Fuel 
Exhibition in September at the beginning of the 
cold season, and that the first of these exhibitions 
might be held in 1934. Further activities suggested 
are a National Coal Convention, lectures to rotary 
clubs, chambers of commerce, and other similar 
bodies, films and sales training. On the last of 
these points some useful proposals are made. To 
carry out this work effectively, an annual sum of 
at least 60,0001. will be required, and though this 
may seem a large sum in the aggregate, it represents 
only 0-04 per cent. of the pithead value of all the 
coal raised. In-starting such a campaign the Council 
are, of course, only following the example of their 
rivals and are handicapped by having considerable 
leeway to make up. They have received encourage- 
ment from the fact that among domestic consumers 
there is a distinct bias in favour of the open fire, and 
that its good ventilating properties are realised in 
more than one quarter. We are glad to see, more- 
over, that research into better methods of using coal 
is to be undertaken. For to ensure full success for 
the campaign it will be necessary to find some way of 
counteracting the greatest disadvantage of raw 
coal—its tendency to produce smoke. 


BIRMINGHAM MEETING. 


Tue twenty-fifth annual autumn meeting of the 
Institute of Metals opened at Birmingham, on the 
evening of Monday, September 18, and was brought 
to a conclusion on Thursday, September 21. 
The proceedings on the first day commenced at 
7.30 p.m., in the Medical Theatre, The University, 
Edmund-street, the President of the Institute, Sir 


speech, Sir Henry introduced Mr. W. R. Barclay, 
O.B.E., and called upon him to deliver the twelfth 
Autumn Lecture of the Institute, which dealt with 
the progress made in metallurgical plant during the 
past 20 years. 


Twenty-Five Years’ PRoGRESS IN METALLURGICAL 
PLANT. 


After a brief introduction in which he alluded 
to the conservatism which had characterised the 
non-ferrous metals industries until the early years 
of the twentieth century, Mr. Barclay stated that 
he proposed to divide his survey of the progress 
made during the past twenty-five years into four 
main sections, respectively dealing with melting 
and casting equipment, rolling-mill machinery, 
rod- and wire-drawing plant, and auxiliary equip- 
ment generally, and annealing furnaces. In the 
early years of the present century, said Mr. Bar- 
clay, the great majority of the non-ferrous metal 
manufacturing works in this country were equipped 
only with crucible furnaces of the pit type—for 
the most part coke-fired, although a limited use 
was made of oil or gas fuel for metals and alloys 
of high melting points. Apart from spasmodic 
experiments in individual works and laboratories, 
little or no work had been done with electric 
furnaces until soon after the outbreak of the war of 
1914-1918. By this time further experience had 
been gained in the working of both the arc and the 
induction electric furnace in steel melting, and in 
America, matters had so far progressed that the 
utilisation of such furnaces for the melting of brass 
and other copper alloys had definitely entered the 
field of practical possibilities. It was really the 
advent of the Ajax-Wyatt low-frequency induction 
furnace which made the electric melting of brass, 
and copper alloys generally, a commercial success, 
and led to the adoption of electric melting on a 
wide scale. In the meantime, however, a land- 
mark of importance should be mentioned. In 1917, 
the late Mr. Kent Smith and himself had conceived 
the idea of utilising the electric-are furnace for the 
melting of copper-nickel alloys for war purposes. 
Their decision had been influenced rather strongly 
by the possibility of effecting some degree of refining 
during melting operations, an achievement which 
had been successfully demonstrated in steel practice. 
With the approval of the Ministry of Munitions, a 
Héroult furnace, with a capacity of 1,200-1,500 Ib., 
had been erected in a corrugated-iron shed at 
Sheffield. The incident was worth recalling, since 
this was the first electric furnace, so far as he 
was aware, ever used for the melting of non-ferrous 
nickel alloys. 

During the last ten years progress had been 
exceedingly rapid. In the non-ferrous industries 
both the arc type and the induction type of electric 
furnace might be said to be definitely established. 
The resistance type of furnace had also been 
developed with considerable success in the melting 
of aluminium and aluminium-rich alloys. For 
copper and its chief alloys, induction furnaces of 
the Ajax-Wyatt and Russ designs were most 
generally favoured. For higher-temperature metals, 
such as nickel and its alloys, the are furnace of the 
Héroult type was most popular. From a technical 
point of view, the most interesting advance of the 
latter portion of the period under consideration 
was the introduction and development of the 
high-frequency induction furnace, due, in the main, 
to Northrup in the United States. It must be 
admitted, however, that the high-frequency furnace 
was more suitable for high-temperature than for 
low-temperature melting-point alloys, and conse- 
quently its adoption in the non-ferrous metal 
industry had been somewhat slow. Up till the 
present time its main use lay in the production of 
high-purity nickel-containing alloys. 

It was unquestionable that, with furnace linings 
of modern composition and construction, and given 
electric energy at a reasonable price, electric melting 
was decidedly more economical than coke-fired 
crucible melting, if the quantity dealt with were 
sufficient to keep an electric installation reasonably 
fully employed. For production on a small scale, 
and particularly in cases in which a large number 
of individual and special alloys was made, the coke- 
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country. The advent of the water-cooled mould 
marked a decisive stage of progress towards the 
industrial production of sounder ingots. Amongst 
the advantages of this type of mould was the 
possibility of obtaining uniform temperatures 
throughout practically the whole period of solidifi- 
cation. It must, however, be pointed out emphati- 
cally that the use of such a mould did not remove 
the need for rigid attention to the other factors 
essential to the production of sound ingots, 
particularly the feeding of the pipe. 

Since 1908, and particularly since the outbreak 
of the European War, train mills had repeatedly 
given place to mills individually driven by electric 
power. A modern individually-driven cold-rolling 
mill, whether of the two-high or of the more complex 
type, was a precision machine, designed and built 
with all the skill and attention to detail required in 
a high-grade machine tool. As a consequence, the 
rolling process had become much more scientific, 
the percentage of reduction during passes more 
uniform and regular, and the gauging more accurate, 
both in cross-section and longitudinally. A specially 
important feature of the modern precision cold- 
rolling mill was the adoption of hardened nickel- 
chromium steel rolls with water-cooling devices. 
Such rolls had a Scleroscope hardness of from 95 
to 100, and possessed remarkably good surfaces. 
The majority of the mills recently erected for the 
hot-rolling of non-ferrous metals were probably of 
the three-high type,* but several important modern 
installations, particularly for the hot-rolling of 
copper and brass, consisted of two-high mills, 
although these departed in many ways from the 
older designs. Before leaving the subject of rolling 
mills, brief reference should be made to the Hazelett 
rolling process, on which considerable experimental 
work was now being carried out in the United 
States. This process sought to remedy the con- 
siderable of heat energy and delay which 
occurred in the cooling down of ingots and their 
reheating for rolling purposes. Instead of employing 
the normal ingot mould, molten metal was poured 
between water-cooled rollers in such a way that 
immediately the metal began to solidify the rollers 
could be set into operation and the process of 
reduction to sheet begun almost instantaneously. 
Full details of the Hazelett equipment were not 
available for publication, and the process was 
still in an experimental stage, but the results so 
far obtained were said to be highly encouraging. 
Experiments were being carried out, not only with 
metals of lower melting point, such as copper alloys 
and the but also with those of higher 
melting points, including the rich nickel-containing 
alloys. The claim was made, probably with con- 
siderable justification, that the process was capable 
of producing sounder material, since pressure was 
applied at the earliest stages of solidification of the 
metal, with the resultant elimination of blow-holes 
and defects due to pipe and inadequate feeding. 


loss 
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In the matter of rod-drawing plant, new develop- 
ments of machinery had scarcely been far- 
reaching as in the other fields already surveyed. 
Cold-drawing benches for rods and tubes remained 
to-day much as they were twenty-five years ago, 
except for modification in engineering details such 
as direct electrically-driven worm gearing. The 
improvements in rod and tube production during 
the period had been by no means negligible, but 
such improvements had resulted from factors other 
than the process of cold-drawing. The improve- 
ments arose mainly from the increased use now being 
made of extrusion processes. In wire-drawing 
machinery, however, developments had been very 
considerable, and were to some extent comparable 
with those in cold-rolling, particularly in regard to the 
yreater precision and efficiency of modern machines. 
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Improvements of importance, both in principle 
and detail, had been effected in appliances for the 
machining and preparation of ingots for rolling, 
in the shearing and flattening of sheets, and particu- 
larly in the bright finishing and polishing of sheet 
and strip metal. With regard to the first-mentioned 
subject, special mention should be made of the 
introduction of the square-turning lathe, by Wald- 
rich, of Siegen, Germany, which had been adapted 


* See ENGINEERING, vol. cxxxiv, page 338 (1932). 








for the machining of square ingots, and of the greatly | 
improved milling machines, by Messrs. Alfred | 
Herbert, Limited, Coventry, and other English 
makers, which were now available for this class of | 
work. Some improvements in detail had been made 
in the design and construction of shearing, stretching, 
and roller flattening machines, but there was still 
much scope for progress in this class of equipment. 
The last few years had witnessed a remarkable 
advancement in polishing machines, which, while 
scarcely involving new principles, had yet led to 
appreciably wider applications of rolled sheet and 
strip metal. The term “revolutionary” could 
scarcely be withheld when the coal- or coke-fired 
annealing furnaces, to be seen in every non-ferrous 
metal works in the immediate pre-war period, were 
contrasted with the well-designed and constructed 
annealing furnaces of the present time, whether 
heated electrically or otherwise. The electric anneal- 
ing furnace was almost unknown and scarcely con- 
ceived of in ordinary works’ practice when the | 
Institute of Metals was founded in 1908, whereas 
to-day no new works could claim the description 
‘** modern ” unless electric annealing furnaces formed 
part of its equipment. 

Extrusion had, during recent years, become more 
than a means for producing a special type of 
product. It had begun to occupy an important 
place in the “ flow of operations ” of mills producing 
metals in forms other than extruded sections them- 
selves. A case in point was the important part 
played by extrusion in the production of special 
alloy tubes. Wider possibilities were also opening 
out and, in some cases, extrusion presses were, to 
a certain extent, taking the place of hot-rolling 
mills in the production of strip metal by the attrac- 
tive method of extruding, for example, a rectangular 
brass section of, say, 3-5 in. or 4 in. wide by 0-25 in. 
thick, and afterwards cold-rolling it to  bright- 
finished strip. The accuracy of gauge and width 
obtainable in such an extruded product rendered 
it a very attractive proposition for the high-speed 
precision mill. It was a temptation to visualise, 
in the not too distant future, important extensions 
of the application of this principle. 

At the close of the lecture, Sir Henry Fowler pro- 
posed a vote of thanks to Mr. Barclay for his lecture, 
and this was carried with acclamation. The members 
and ladies then adjourned to the Queen’s Hotel, 
where an informal gathering was held. 


OPENING OF THE TECHNICAL SESSION. 


When the members reassembled in the Examina- 
tion Hall of the Central Technical College, Suffolk- 
street, Birmingham, on the morning of Tuesday, 
September 19, Sir Henry Fowler again occupied the 
chair. Alderman J. B. Burman, J.P., Deputy 
Mayor of Birmingham, in extending a civic welcome 
to the Institute to the City, apologised for the 
unavoidable absence of the Lord Mayor. They in 
Birmingham, he stated, were proud of the Institute 
of Metals because, like many good things, it had had 
its origin in that City. He recalled that twenty- 
five years had elapsed since the Institute had 
held its first meeting in Birmingham and during that 
interval the membership had increased from 250 to 
over 2,000. It was also interesting to note that 
during the past twenty-five years the City had 
quadrupled in size and its population had doubled. | 
In fact the meeting was taking place in a city the 
population of which 1,000,000. He 
wished he could say that the City was as prosperous | 
as it was large. Although, however, they still had 
unemployment, they also possessed some prosperous 
industries. 

Sir Henry Fowler, in thanking the Deputy Mayor, | 
recalled that he had been present at the first meeting | 
of the Institute, held in that very room twenty-five | 
years ago under the presidency of Sir William | 
White, although he was not then a member. That | 
first session of the Institute had been due, not in its 
inception perhaps, but in the first suggestion with | 
regard to it, to a letter from Mr. W. H. A.| 
Robertson, of Bedford, published in the columns | 
of ENGINEERING.* He regretted that Mr. Robert- | 
son would not be able to be present at the meeting | 
of original members, which was to take place | 





was over 


* See vol. lxxxv, page 124 (1908). 
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that evening. Three papers would be read at 
the present meeting by original members of the 
Institute (Drs. Bengough, O. F. Hudson, and 
Rosenhain) who had also given papers twenty-five 
years previously. This indicated that there was 
nothing much wrong with the energy and efficiency 
of the Institute and its members. 

The minutes of the previous meeting having been 
dealt with, the President welcomed a number of 
visitors from overseas, among whom were Mr. 
H. N. Bassett, of the Egyptian State Railways, 
Mr. D. K. Crampton, of Waterbury, Conn., U.S.A., 
Mr. E. A. Langham and Mr. K. Ray from India, 
Mr. I. Olsson from Stockholm, and Dr. E. Vaders 
from Germany. The secretary then read messages 
of congratulation and good wishes to the Institute on 
its attaining its silver jubilee from Mr. W. M. Corse 
(who had written a congratulatory letter twenty- 
five years previously), on behalf of the Institute of 
Metals Division of the American Institute of Mining 
and Metallurgical Engineers, from Dr. G. Masing on 
behalf of the Deutsche Gesellschaft fiir Metallkunde, 
and from the President of the Staatlichen Material- 


priifungsamt. Sir Henry then read a list of the 
names of members, nominated by the Council, to be 
balloted for in connection with the election of 


officers for the year 1934-35. Among the nomina- 
tions were, as President, Dr. H. Moore, as vice- 
presidents, Dr. A. G. C. Gwyer, Professor D. Hanson, 
Mr. H. C. Lancaster and Mr. E. L. Morcom ; 
treasurer, Mr. John Fry ; and as members of Council, 
Professor J. H. Andrew, Engineer Vice-Admiral 
A. Brown, C.B., Dr. H. W. Brownsdon, Mr. 
H. H. A. Greer, Dr. J. L. Haughton, and Professor 
R. 8S. Hutton. The result of the ballot, he stated, 
would be declared at the annual general meeting on 
March 7 and 8, 1934. The President then stated that 
a number of original members had contributed to a 
special fund for the Institute. Other members and 
several firms had evinced a desire to contribute to 
this fund and these contributions and any others 
would be thankfully accepted. Donations should 
be sent to the secretary. The Council would devote 
this fund to the further progress of the Institute, 
particularly with regard to its publications. Sir 
Henry then called upon Dr. R. Seligman to make a 
statement concerning a change in connection with 
the publication of the Journal. Dr. Seligman stated 
that the Institute had received a number of sugges- 
tions, through the medium of the correspondence 
columns of the monthly Journal, with regard to the 
papers read at meetings. A strong committee had 
been appointed to consider the whole. matter and 
as a result of its deliberations it had been decided 
to abandon forthwith the issue of advance copies of 
the papers just prior to a meeting. Instead, these 
would be published, month by month, in the monthly 
Journal sent to old members. The Council hoped 
that thereby the discussions would be improved. 
In order, however, that the scheme should be put 
into operation under the most successful conditions, 
members who proposed to present papers at the 
annual meeting in March should send in their con- 
tributions with the minimum delay. 


as 


Steps tN METALLURGICAL PROGRESS FROM 1908 
To 1933. 
The first paper considered at the meeting was 
an address by Dr. W. Rosenhain, F.R.S., entitled 


“Some Steps in Metallurgical Progress, 1908- 
1933.” This was a brief review of some of the 
more important steps in metallurgical progress 


during the twenty-five years of existence of the 
Institute of Metals. The matters touched upon 
were those which had been of particular interest to 
the author and had been in some degree associated 
with the Institute of Metals. We intend to reprint 
Dr. Rosenhain’s communication to the proceedings 
in a future issue of Enoatveertnc. Sir Henry 
Fowler, in thanking Dr. Rosenhain for his con- 
tribution, stated that members would appreciate 
that it was an address and, therefore, not open for 
discussion. He noted, however, that Dr. Rosenhain 
had remarked that practical men now appreciated 
scientific metallurgists much more than was the 
case twenty-five years ago. It was also true, 
however, that academicians now respected men 
practically engaged in industries more than they 
did in 1908. 
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PRECIPITATION-HARDENING OF NICKEL-COPPER- 
ALUMINIUM ALLOYs. 


The next two papers on the agenda were taken 
together for the purposes of discussion. The first 
of these was entitled “‘ Properties of Some Temper- 
Hardening Copper Alloys Containing Additions of 
Nickel and Aluminium,” and was by Dr. H. W. 
Brownsdon, Dr. Maurice Cook, and Mr. H. J. 
Miller. The second contribution had reference to 
“* Precipitation-Hardening Nickel-Copper Alloys 
Containing Aluminium,” and was by Mr. D. G. 
Jones, Dr. L. B. Pfeil, and Mr. W. T. Griffiths. 
The first of these two papers was presented to 
the meeting by Dr. Brownsdon. It contained an 
account of a study of the effect of quenching and 
tempering on the properties of a number of copper 
alloys containing nickel and aluminium. The 
results had shown that when nickel, together with 
aluminium, were present in certain quantities and 
ratios, the hardness and other mechanical properties 
of the alloys were very considerably modified by 
the thermal treatment to which they were sub- 
mitted. We intend to reproduce this contribution 
to the proceedings in a future issue. The second 
paper, namely, that entitled ‘‘ Precipitation- 
Hardening Nickel-Copper Alloys Containing Alumi- 
nium,” by Mr. D. G. Jones, Dr. L. B. Pfeil and 
Mr. W. T. Griffiths, was read in abstract by 
Mr. Jones. The authors stated that they had 
investigated the properties of nickel-copper-alumi- 
nium alloys having nickel contents of from 10 per 
cent. to 45 per cent. and aluminium contents up to 
4 per cent. The relationships between composition 
and capacity for hardening by heat-treatment had 
been studied by means of hardness tests on the 
heat-treated specimens. Finally, the mechanical 
properties of a selected group of alloys, prepared 
in accordance with the preliminary results, had 
been determined. We hope to publish this paper 
also in our columns at a later date. 

The first speaker in the discussion, Mr. W. T. 
Griffiths, said that these two papers, and Dr. 
Rosenhain’s address, had raised the old question 
of nomenclature. Dr. Rosenhain had referred to 
age-hardening, although he had also mentioned the 
word precipitation-hardening. Dr. Brownsdon and 
his co-workers had used the term temper-hardening, 
while his colleagues and himself had spoken of 
precipitation-hardening. The time had therefore 
arrived when it should be decided what this par- 
ticular phenomenon should be called. Some word 
should, preferably, be chosen which would not 
cause confusion in the minds of metallurgists who 
were familiar with what took place in steel metal- 
lurgy, in which tempering caused softening and 
not hardening. In his opinion the Institute of 
Metals should give a definite ruling on the subject. 
The President, who spoke next, suggested that this 
matter was one which should be referred to the 
Council for discussion. 

Professor D. Hanson stated that a few simple 
alloys, such as copper containing iron or beryllium, 
had been found to exhibit this phenomenon. In 
the present series, two elements were necessary in 
the copper to produce hardening, as was the case 
with aluminium. This, of course, implied that an 
immense field was opened up for investigation. 
The earlier copper heat-treated alloys suffered from 
the fact that they mostly possessed rather low 
elastic limits (the beryllium alloys were, perhaps, 
an exception). The present series of alloys, how- 
ever, could be obtained, by a simple heat treatment, 
in a condition in which they attained a very con- 
siderable elastic limit. This elastic limit could be 
still further improved by the application of a small 
amount of cold-work followed by further heating 
or perhaps by cold-work before the tempering or 
reheating process. He would like to suggest to 
the authors of both papers that there was room for 
still further work in connection with raising the 
elastic limit while still maintaining the greatest 
possible degree of ductility. 

It was his considered opinion that it was 
highly desirable to ascertain why the phenomenon 

of temper-hardening occurred. Both papers con- 
tained a large number of facts which it was diffi- 
cult to correlate. He felt it would be a wrong 
policy if work of this kind were allowed to go too 


the phenomenon. There was one other point: 
The time and the temperature of the heat treatment 
of alloys of this kind required a great deal of 
investigation. Up till the present the authors had 
obtained results in the minimum time. In the 
case of the aluminium alloys, it had been shown that 
a long time of heat treatment had yielded valuable 
information on the mechanical and physical pro- 
perties of the alloy. In his opinion, similar work 
should be undertaken in the case of the alloys 
under discussion. 

Dr. E. Vaders said that in the paper by Browns- 
don, Cook, and Miller it had been stated that the 
maximum aluminium content permissible in nickel- 
copper alloys was about 3 per cent. This did not 
appear to be correct in all cases. His co-workers 
and himself had found that aluminium-nickel- 
copper alloys could easily be cold-rolled if, when 
3 per cent. of aluminium was present, the nickel 
content did not amount to more than 15 per cent. 
to 20 per cent. If the aluminium content rose to 
4-5 per cent., or perhaps 6 per cent., the nickel 
content must be reduced to 10 per cent. or less. 
Aluminium-nickel-copper alloys containing about 
10 per cent. of Ni, 5 per cent. of Al, and 85 per cent. 
of Cu had a Brinell hardness of 70 when quenched. 
They could be rolled both in the cold and in the 
hot condition without difficulty. The addition of 
iron to these alloys might prove useful. Additions 
of 1 per cent. to 2 per cent. of iron had been advo- 
cated, but at his works an alloy containing 5 per 
cent. to 15 per cent. of iron had been investigated. 
They had found that an alloy containing 10 per cent. 
of Ni, 5 per cent. of Al, and 85 per cent. of Cu 
showed marked temper-hardening effects if 10 per 
cent. of iron were added, whereas the alloy free 
from iron possessed no hardening tendencies. The 
solubility of aluminium in nickel-copper alloys 
seemed to be advantageously influenced by the 
iron. When quenching alloys containing iron, 
more aluminium was held in solid solution than 
when the alloy was free from iron. In consequence, 
the mechanical properties of these alloys were much 
better than was the case with the ternary aluminium- 
nickel-copper alloys. Certain quaternary iron- 
aluminium-nickel-copper alloys had a _ tensile 
strength of about 77 tons per square inch, and an 
elongation of from 3 per cent. to 4 per cent. It 
might be supposed that iron would have a bad 
effect on the rolling properties. Such was not the 
case, however ; they had rolled an alloy containing 
10 per cent. of iron from 6 mm. to 0-5 mm. 
thickness without annealing. 

Turning to the nickel-aluminium ratio, he did 
not consider that the ratio 4:1 gave the best 
hardening effects in all cases. Alloys containing 
20 per cent. and upwards of nickel became very 
hard with an aluminium content corresponding to 
the above ratio. The nickel content and the 
aluminium content were dependent on each other, 
inasmuch as a low nickel content entailed a high 
aluminium content, while a high nickel content 
required a low aluminium content. The aluminium- 
nickel-copper alloys containing iron were of interest, 
not only on account of their high tensile strength, 
but also because of their magnetic and good heat- 
resisting properties. An addition of only 5 per 
cent. to 10 per cent. of iron was sufficient to make 
them strongly magnetic. This fact might render 
the alloys useful for electrical purposes, especially 
as they were absolutely rustproof. Moreover, 
certain alloys in this series were not seriously 
attacked even when heated to 900 deg. C., for 
3 hours. They remained, to all intents and pur- 
poses, bright and smooth. 

Mr. 8S. L. Archbutt asked Dr. Brownsdon and 
his co-workers if they had found any changes in 
the elastic modulus, particularly in the rich copper 
alloys. Mr. E. H. Bucknall, who spoke next, stated 
that Dr. Brownsdon and his colleagues had remarked 
that on etching the age-hardened copper-nickel- 
aluminium alloys a black residue had been obtained, 
whereas no such residue had been formed on etching 
the quenched alloy. He had done some work on 
the copper-nickel-silicon alloys and had obtained 
similar results. The quenched alloy dissolved 
completely, without residue, in 20 per cent. nitric 
acid in absolute alcohol, whereas in the case of the 





far without a search being made for the cause of 





age-hardened alloys a very considerable residue 





had been left behind; the residue consisted of a 
mixture of nickel oxide and silica. He had found 
that the major increase in the amount of the residue 
occurred well after the maximum age-hardening 
had been passed, and he would like to know if 
Messrs. Brownsdon, Cook and Miller had observed 
similar results. These authors had also given 
figures for maximum hardness increments due to 
the tempering treatments given to their quenched 
alloys. These figures had been arrived at as the 
result of a comparatively small number of experi- 
ments. If, however, the age-hardening of each 
individual alloy had been pushed a little farther 
different results might have been obtained. The 
next speaker, Mr. W. F. S. Hubbard, asked the 
authors of both papers if they had investigated the 
very marked brittle range which occurred in these 
alloys at 300 deg. C. 

Mr. A. J. Murphy supported Professor D. Hanson 
in the suggestion that the constitution of these 
alloys should be investigated. Practical work 
could not be held up until the last word had been 
spoken regarding constitution, but he felt that that 
work should be put in hand. In collaboration with 
C. R. Austin, he had investigated the liquidus of the 
copper-aluminium-nickel alloys in 1923, and they 
had found evidence that a constituent which 
might be the mixed 9 of copper-aluminium and of 
nickel-aluminium was precipitated, but, on the 
other hand, in cast alloys, a curious cruciform 
constituent was observed which looked more 
like a nickel-aluminium compound than a solid 
solution. He would like to know if the authors 
had found that distortion took place during their 
heat treatment. In the heat-treatable copper- 
beryllium alloys this had threatened to be a serious 
matter. In conclusion, he wished to emphasise 
that, if the properties of an alloy depended upon 
a heat treatment, industry took the view that those 
properties must be exceptional to justify the time, 
expense and close control rendered necessary by 
the treatment. 

Dr. Maurice Cook, in his reply, stated that his 
colleagues and himself certainly felt that the work 
could be extended in the direction of further improv- 
ing the elastic limit of their alloys by a combination 
of heat-treatment and cold-working. Their work 
so far could be regarded as preliminary. It would, 
indeed, be advantageous to know the mechanism 
of the changes underlying the process, In the 
time at their disposal, however, it had been 
impossible to go into that. Although they had 
ideas on the subject they had been careful not to 
make any dogmatic statement. The question of 
the minimum time of tempering had been raised. 
A long ageing period at lower temperatures might 
give better information regarding the qualities 
generally of their alloys, but there appeared to be no 
evidence in support of this. When their alloys 
exceeded 3 per cent. of aluminium, they experienced 
trouble in the subsequent fabrication processes, 
In this connection, the authors of the other paper 
under discussion had taken their ingots, which 
were 0-75 in. thick, and after softening them by 
quenching, had cold-rolled them down to 0-25 in.- 

a 66 per cent. reduction. His colleagues and him- 
self had experienced difficulties with alloys of high 
aluminium content, namely, 4 per cent. Messrs. 
Jones, Pfeil and Griffiths, however, had shown 
alloys of this type to have Brinell hardness values 
of 200 after heat treatment, and he would very 
much like to know if they had received a 66 per 
cent. reduction by cold-rolling. 

Mr. W. T. Griffiths, who also replied, agreed that 
there was still a good deal to learn with regard to 
the mechanism of the precipitation-hardening 
phenomenon exhibited by the alloys. It had been 
stated that iron had an effect in this direction, and 
it might be that a small amount of impurity which 
had not so far been considered, might exert an 
influence. Their aim had been to put down data, 
and he suggested that the “ reason why ” should be 
tackled by the academic laboratories. Dr. Cook 
had been correct in his assumption regarding the 
alloys with high aluminium contents. They had 
not been successful in cold-rolling these—at least 
they had not attempted to do so, but had hot-rolled 
them down. 





(Z'o be continued.) 
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INFORMATION BULLETINS AND 
TECHNICAL PROGRESS. 


Tuose whose duty it is to produce a technical 
journal are much concerned that it shall unfail- 
ingly reach those for whom it is intended, and 
devote a good deal of thought to the achievement 
of that object. 
on “ The Preparation and Production of Informa- 
tion Bulletins, House Journals and Reports,”’ which 
formed an item in the proceedings of the tenth 
Annual Conference of the Association of Special 
Libraries and Information Bureaux, at Bristol, last 
week-end, that they are being ably assisted in this 
task by the intelligence sections of various firms 
and research associations. 

For instance, Miss B. M. Dent pointed out that 
the appropriate staff of the Metropolitan-Vickers 
Electrical Company was now scrutinising 160 
journals, 20 of which were in foreign languages. At 
present a weekly Technical News Bulletin contain- 
ing an average of about twenty abstracts of 
articles in the current issues of these journals was 
published, rather over 100 copies of which were 
distributed, mainly to members of the staff. The 
object of each such abstract was to allow the reader 
to determine whether the original article was worth 
further study and, judging by results, that aim is 
attained. This in itself is a tribute to those who 
prepare the abstracts, as to do this work well requires 
both knowledge and judgment, in addition to a 
sense of the value of words. A Bulletin, published 
eleven times a year, by the British Non-Ferrous 
Metals Association, comprises a section consisting 
of short notes on the most important publications 
which have appeared since the previous issue. In 
describing this publication, Mr. B. Fullman depre- 
cated the use of the word abstract, the object 
being to draw attention rather than to summarise. 
The scope of the Association is relatively limited 
and is kept carefully in mind in preparing the Bulle- 
tin. That does not, however, detract from the 
value of the latter. Once again, expert knowledge 
is freely enlisted in its preparation. The British 


Cast-Iron Research Association publish both a 
quarterly Bulletin and an Information Circular, 
which appears weekly. According to Miss M. 


Pears, the former is of the nature of a house journal, 
while the latter contains references to all articles 
which may be of interest to members, together 
with a list of books, periodicals, reports and patent 
specifications which have been added to the library. 
Early reference to new material is aimed at and 
achieved. The Quarterly Bulletin contains abstracts 
published under eight headings, a good feature 
being that most space is devoted to those appearing 
in foreign journals, which are not likely to be 
generally available. 

In some cases, the dissemination of information 
which has been published elsewhere in the form of 
abstracts, or whatever word is preferred, is combined 
with descriptions of work which has been carried 
out by a particular firm, the result being what is 
commonly known as the house journal. The 
claim made for his journal, by Mr. E. N. Simons, 
in dealing with the Hdgar Allen News of Messrs. 
Edgar Allen and Company, Limited, of Imperial 
Steel Works, Sheffield, is that it is not primarily 
an advertisement, but provides technical informa- 
tion both to those connected with the firm and 
to those who are interested in its products. 
journal has a circulation of 15,000 copies a month, 
and is sent all over the world. Miss E. W. Parker 
described the information bulletins and house journal 
issued by the Mond Nickel Company. The former 
comprises sheets, which are issued weekly to members 
of the staff, and a monthly publication which has a 
more general circulation. 
provide an index to an increasing literature on that 
metal. 


fields, is issued separately. 

A related paper, not included in this symposium, 
by Mr. 8. W. Gibson, on “ Classification of Subject 
Titles for Engineering Periodicals,” 
authors and editors to entitle articles so that 
they could be more easily indexed. A paper by 
Mr. G. T. Clarkson, on “The Preparation and 


It would appear from a symposium | 
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ports,” contained some interesting information on 
an important subject, as also that on “ Facsimile 
Processes,” by Mr. N. Parley, who described how 
economy could be secured by the use of typewriting 
instead of printing, when a relatively small number 
of copies was required, and the expense of dealing 
with tabular matter by the former process over- 
come. Mr. J. C. 8. Stuart presented a paper 
on “ Organising a Research Bureau,’’ which was 
reproduced on page 341 of Enorveerrne of last 
week. 

At a further session, the correlated subject of 





Sai Efficiency with Economy in Chemical Abstracting ”’ 


was dealt with by Professor J. C. Philip, who 
described the work of the Bureau of Chemical 
Abstracts. To obtain a supply of all the appro- 
priate journals of the first rank was the primary 
charge on such an organisation, but this had been 
greatly reduced by its close association with the 
Chemical Society and the Society of Chemical Indus- 
try, so that the actual annual cost under this heading 
did not exceed 120/. The abstracting of articles in 
inaccessible journals of secondary importance could 
either be entrusted to abstractors in a particular 
field, or be effected by co-operating with other 
organisations. There appeared to be a promising 
field of economy in removing existing overlap and 
duplication. On the other hand, it would seem that 
the proposal of one abstract only for a given paper 
overlooked the fact that it was not ideal for a 
chemist and a physiologist to have the same ab- 
stract of a paper on a bio-chemical subject. In 
the effort to secure efficiency, the relative merits 
of whole-time and part-time abstractors had to 
be considered. In a large organisation a certain 
amount of full-time service was required, but there 
were notable advantages in distributing the ab- 
stracting over a large number of part-time workers. 





The | 


Both are concerned to 


A third section, which consists of summaries 
by specialists of existing knowledge in various 


Recently, great attention had been paid to concise- 
ness, and the average length of the abstracts of 
purely chemical papers had been diminished by 
about 33 per cent. in four years. 


THE BRITISH ASSOCIATION ; 
LEICESTER MEETING. 


(Continued from page 340.) 


SECTION G.—ENGINEERING 
SHoe MANUFACTURING MACHINERY. 


In opening the meeting on the morning of Tuesday, 
September 12, the President, Mr. R. W. Allen, 
said it was proposed first to take Mr. J. Gouldbourn’s 
paper entitled “Shoe Manufacturing Machinery 
and Some Special Problems in its Design,” and 
discuss this, and then to take the three remaining 
papers on the programme for the morning’s meeting 
and discuss the three together. Mr. Gouldbourn 
then read his paper, which first explained the 
general character of the machinery for boot and 
shoe making and dealt with several special machines 
for performing particular operations. The salient 
features of several machines were discussed in order 
to illustrate the nature of the problems which the 
designer of such machines has to solve. One 
machine dealt with in this way was a stitching 
machine capable of setting a lockstitch at a selected 
depth in a sole up to }-in. thick and of making 
1,000, or more, stitches per minute. Other interesting 
| machines described were a metallic-fastening machine 
provided with means for marshalling and delivering 
|either headed or headless nails; a pulling-over 
|machine with pneumatic mechanism for simul- 
| taneously inverting and delivering a number of 
tacks to an equal number of tack-driving mecha- 
nisms; a lasting machine for securing the upper 
;to the insole by means of staples which clinch 
themselves within the thickness of the compara- 
tively thin insole; and a sole-edge burnishing 
|machine. In the latter, while the sole edge is 
traversing across the tool, both are automatically 
adjusted to the sole curvatures by systems of feelers 
which operate the machine controls through hydrau- 
lic relays. A pattern-grading machine, embodying 








appealed to| duplex pantograph mechanism, was also dealt with. 


After thanking the author for his paper, the 
| President invited Sir James Henderson to open the 


‘discussion. Sir James said the mechanisms shown 


| required deep study. He had been particularly 
| interested in the wire sewing referred to in the 
|} paper, and asked if it had any special advantages 
over the older method of sewing. 

Mr. William Taylor, the next speaker, briefiy 
outlined the development of the shoe-making 
machinery industry in Leicester, from the time his 
firm started to the present time, for the benefit 
of those members who were visiting the works of 
Messrs. British United Shoe Machinery Company, 
Limited, in the afternoon. After touching on 
some of the mechanical problems involved, he 
concluded by remarking that if some qualified 
scientific man would analyse the work done he 
would do a great deal to extend the science of 
mechanical engineering by bringing out the manner 
in which the problems had been tackled and solved. 

Wing-Commander Cave-Browne-Cave said he 
had been struck by the speed at which many of the 
operations were carried out, and he asked if, owing 
to the high accelerations involved, use was made 
of specially light materials. He also inquired if it 
was necessary to make any provision against 
corrosion, and concluded by remarking that he 
greatly admired the method of attaching the upper 
to the insole by means of curved staples ; it would, 
he thought, be very difficult to devise a method 
of connection giving a higher percentage of strength. 

No other member wishing to speak on the paper, 
the author was invited to reply. He said, in 
answer to Sir James Henderson, that wire did not 
displace thread but displaced tacks. The latter 
had good holding power but were apt to work through 
to the foot of the wearer. Staples were to displace 
tacks, and on light shoes they were lighter and 
stronger. Their main features were, however, 
that they did not cause any discomfort to the wearer 
by working through and could be regulated for 
different thicknesses of material. In answer to 
Wing-Commander Cave-Browne-Cave’s question on 
the use of light materials, Mr. Gouldbourn said that 
for high-speed parts subjected to strain they pre- 
ferred to use best-quality steel suitably heat treated. 
In certain cases, non-corrosive steels were used. 

ENGINEERING WORKS AND UNEMPLOYMENT. 

The next item was a paper by Professor Miles 
Walker, F.R.S., entitled “‘ Great Engineering Works 
of Profit as a Cure for Unemployment.” This 
was followed by one on “Sea Defences and 
Reclamation of Land from the Sea,” by Mr. M. 
Du-Plat-Taylor. The first paper was reprinted on 
page 326 of our issue of last week, and the second 
appears on page 372 of this issue. The remaining 
paper, entitled ‘“‘Some Canal Projects,” was by 
Mr. Walton Maughan, and was read by Professor 8. 
Holman, who, we understand, withdrew his proposed 
paper on “ Our Derelict Canals,” to allow time for 
Mr. Maughan’s paper. The latter discussed the 
possibility of constructing three ship canals across 
Britain, one from the Mersey to the Humber, 
another from the Tyne to the Solway, and the 
third connecting the Forth and the Clyde. The 
proposed routes were explained in the paper and, 
in the conclusion, an estimate of the costs of the 
three canals was given as follows :—the Mersey- 
Humber Canal, 140,000,000/.; the Tyne-Solway 
Canal, 36,000,000/.; and the Forth-Clyde Canal, 
52,000,000. The author agreed that the first cost 
would be enormous, but pointed out that it would 
be less than that of one year of war. Directly and 
indirectly, he stated, the canals would provide 
employment for hundreds of thousands of men 
during construction, and when constructed they 
would be great productive national assets, assisting 
and stimulating industry during peace and assisting 
defence in time of war by the reduced cost of trans- 
port which they would render possible for raw 
|materials and goods. They would also render 
|feasible the improvement of many of our boat 
|canals and the restoration of others now derelict. 
He did not think the ship canals could be made to 
pay in competition with existing rail and road 
facilities for the transport of goods, but suggested 
jee if sponsored and controlled by the railways 
} 








jointly, they would pay directly through the traffic 
| handled, because of its amount and because of the 
| reduction of transhipments, man-handling and delay. 


Reproduction of Illustrations for Technical Re-|in the paper were extremely interesting, but|In addition, the author suggested, they would 
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RING GUARD FOR CUTTER SPINDLES. 


CONSTRUCTED BY MESSRS. LAMELLENSCHUTZ G.m.s.H. BERLIN. 








divert most of the ultra-heavy traffic from the | space, the covered area measuring 200 ft. by 25 ft. 
roads and thus reduce the present heavy expenditure | The cost, not allowing for surfacing, had amounted 


on maintenance. 

In proposing a vote of thanks to the authors, 
the President remarked that although the three 
papers were on different subjects, they all dealt 
with what could be done to relieve unemployment. 
Whether Mr. Maughan’s dream would come true 
remained to be seen, but with regard to the Forth 
to Clyde project, some had been in favour of this 
and some had opposed it. The financial question, 
in any case, was the most important one. 

Commissioner D. C. Lamb, the first speaker, 
suggested that engineers should not concern them- 
selves with high finance but with engineering 
problems only ; they should not enter the economic 
field. 
Empire, as proposed in one of the papers, if the 
outposts were in danger. He concluded by remark- 
ing that unless engineers helped to spread out our 
population we should be overwhelmed. 

Captain W. M. McClean questioned some of the 
figures given in Mr. Du-Plat-Taylor’s paper for the 
cost of dredging and reclamation work. He also 
thought the stepped sea walls would not be generally 
suitable. Referring to the reclamation in the 
Wash area, he pointed out that the effect of floods 
in rivers must be considered in this connection. 
It might be that by providing extra outlet the 
flooding conditions of such areas would be improved. 
With regard to canal transport, he said the Clyde 
and Forth canal scheme had been long before us, 


It was no use rejuvenating the heart of the | 








| 





to 2/. 3s. per square foot, which worked out to 
93,0001. per acre. It might be possible to reduce 
the cost to 30s. per square foot, but even then the 
cost would be 65,000/. per acre. Thus, although 
this work looked feasible, the cost was such that 
it was not so feasible as we were sometimes led to 
suppose. 

The last speaker in the discussion, Colonel E. R. 
Pratt, said he was chairman of an unemployment 
committee and had got to consider what could be 
done next winter. He thought all would agree 
that productive work was desirable. Money spent in 
widening and straightening roads would be better 
than in constructing canals. With regard to land 
reclamation, he said that he knew of a large area 
of land reclaimed at great expense on which thistles 
were now growing. We did not want to reclaim 
land but needed capital for developing the land 
we had got, but this capital could not be obtained. 
He felt that the only direction in which his com- 
mittee could proceed was in the construction of 
more and better roads. None of the authors had 
made a new suggestion. 

Mr. Maughan, in answer to the last speaker, 
said he had spent 30 years in making roads and 
was acquainted with the costs, &c. One reason 
for the construction of ship canals was that sea- 
going steamers could convey goods at less than 
0-Old. per ton-mile. No railway could carry goods 
at 4d. per ton-mile and, in road transport, the 


but was not now pressed for as it was in former days. | resultant damage to the road would not be less than 


It had been stated that one colliery transported|1ld. per ton-mile. 


He could defend his canal 


40 per cent. of its output by canal, so that canals | schemes on economic lines, but he put them forward 


were Obviously useful. 
to be declining in favour of road transport, even in 


the matter of coal. 


Rail transport appeared | as a basis on which others might build. 


Professor Miles Walker said he agreed with 


In his view, the difficulty | Commissioner Lamb with regard to the development 


lay in the time occupied by the trucks in returning | of the Colonies, and in answer to Mr. Wilson, said 


to the colliery. 


as seven 10-ton trucks. 
for the restoration of canals, though improvements 
might be made where they could be done usefully. 


The question of unemployment, however, was quite | 
another matter, but he did not think that expendi- | 
ture on canals would have any particular advantage | on making them better. 


to the country. 

Mr. J. S. Wilson, after thanking the authors, 
said with regard to Mr. Du-Plat-Taylor’s paper, 
that the author had great experience and his 
remarks were, therefore, of great value. He wished 





Owing to this circumstance it was | he would like to discuss the matter with him pri- 
possible for one 5-ton lorry to handle as much coal| vately. Considering the enormous site values 
There was no great demand | in London, the cost should not be prohibitive. 


He 
did not agree with Colonel Pratt that road construc- 
tion was the best work for the unemployed. Our 
roads, he said, were far superior to those of other 
countries, and we could not afford to spend money 
The unemployed should 
produce the things they actually needed, such as 
food and clothing. 

Mr. Du-Plat-Taylor answered the questions 
raised by Capt. McClean on the costs of dredging, 
&c., and with regard to the reclamation in the Wash, 


to refer to one point mentioned in Professor Miles ‘said he did not think the flood conditions would 


Walker’s paper. 


When one saw railway cuttings | be affected. The reclaimed land on which thistles 


in cities it looked easy to cover them. He had | were growing, mentioned byColonel Pratt, he thought 
designed such a cover in London for a road or open | must have been reclaimed from a river. Land 





reclaimed from the sea took two years before it 
could be cultivated, and white clover was usually 
the first plant to grow on it. 

The President then referred to Commissioner 
Lamb’s remarks and said he wished to put him 
right with regard to finance and humanity. The 
engineer was bound up with finance. When 
water or sewage works or the construction of a 
battleship or Atlantic liner were under consideration, 
it was finance which settled the whole problem. 
Often when the engineer had spent months on his 
design he was confronted with the statement “‘ You 
are too dear.”” Whether Mr. Wilson designed a 
bridge or a roof he was confronted with the financial 
question, “ What is it going to cost?” On the 
human side of engineering, he said, the way in which 
British engineers looked after their people to-day 
was an example to all nations. The first question 
the engineer had to deal with was the welfare of the 
people in his employ. In tunnelling work the 
mortality to-day was infinitesimal compared with 
what it had been. Engineers, he concluded, were 
human beings, bound up in finance. The meeting 
then adjourned. 

(T'o be continued.) 


RING GUARD FOR CUTTER 
SPINDLES. 


THE accompanying illustration shows a guard which 
has been designed by Messrs. Lamellenschutz G.m.b.H,, 
Buchholzstr 50, Berlin-Niederschénhausen, for pro- 
tecting the rotating cutters of wood planers and similar 
machines without obstructing the work. It consists 
of a series of segmental rings, the greater part of whose 
arcs normally cover the exposed portion of the cutters. 
They are maintained in position by counter-weights 
which are suspended from the underside of the cutter 
table. As will be seen, these rings can easily be 
pushed out of the way by the work itself, the movement 
being facilitated by the use of special guide plates 
fitted to the table. Though it is easy to move the 
rings, when required, their resistance to pressure is 
always sufficient to indicate their presence, and thus 
to ensure that the operator takes the necessary care. 
The rings are so designed that they can be fitted to 
existing machines, and so that they can easily be 
cleaned. As any part of the cutter spindle which is not 
being used is covered, no adjustment to allow for work 
of different shapes is necessary and only a number of 
cutters sufficient to allow a particular operation to be 
carried out are uncovered at any one time. Thus, it 
is as safe to work with irregular as with regular-shaped 
pieces, and both hands are always free for handling 
the work. 





ALUMINIUM FuRNITURE.—We are informed by the 
British Aluminium Company, Limited, Adelaide House, 
King William-street, London, E.C.4, that the Inter- 
national Congress of Modern Architecture has decided 
to offer a special prize of 1,000 Swiss francs, in connection 
with the furniture competition being organised by the 
International Bureau for Aluminium. The closing date 
for this competition has now been postponed till 
November 1, and the awards will be announced not later 
than December 15. 





MopEL ENGINEERING EXHIBITION, SHEFFIELD.—A 
Model Engineering and Allied Trades Exhibition will be 
held in the Edmund-road Drill Hall, Sheffield, from 
October 7 to 14. The Exhibition, which is in aid of the 
Sheffield voluntary hospitals, will be officially opened 
at 3 p.m., on October 7, by the Lord Mayor, Alderman 
Ernest Wilson. Among the exhibits will be models of 
locomotives, trains, aeroplanes, fire engines, ocean liners, 
warships, and motor-cars, and also of blast furnaces, a 
coal mine and a naval dockyard. 


A Century oF Postace Stamps.—Messrs. Harrison 
and Sons, Limited, printers, 44, St. Martin’s-lane, London, 
W.C.2, who have recently received the contract for the 
supply of British par stamps, inform us that it has 
now been decided that all denominations, up to one shilling 
in value, are to be produced by the photogravure process. 
A point of interest is that the new contract commences 
in the centenary year of the adhesive postage stamp, for it 
was in 1834 that the first postage stamp was produced 
experimentally by James Chalmers, of Dundee. At the 
present time about 230 tons of paper and 110 tons of 
pure gum arabic, imported from the Sudan, are required 
to produce one year’s supply, a total of approximately 
seven thousand million stamps, made up of various 
denominations, and representing a value of about 
38,000,000, The contract for producing British postage 
stamps has been held in the past by Messrs. Perkins, 
Bacon and Company, Limited, from 1840 to 1880; by 
Messrs. Thomas De La Rue and Company, Limited, from 
1880 to 1910; by Messrs. Harrison and Sons, Limited, 
from 1911 to 1924; and by Messrs. Waterlow and Sons, 
Limited, from 1924 to 1933. 
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FEE ENG ASHIBITION AT| THE ENGINEERING AND MACHINERY EXHIBITION. 
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In addition to the equipment described on page IG | 

256 of our supplement of September 8, Messrs. W. H. ; 
Allen, Sons and Company, Limited, Bedford, were 
exhibiting a number of their direct-current genera- 
tors, motors, and control gear, all of which conform| Figs, 117 To 
to the requirements of Lloyds, the classification 
societies, the government departments, and the 
British Standards Institution. 

The control gear comprised drum type and auto- | pig 115, page 363, is intended primarily for temper- | 
matic panels for constant-speed and variable-speed ing carbon steels and the secondary hardening of 
motors, all of which were of unit construction, ren- high-speed steels in tool rooms. It is mounted on one 
dering them suitable for building up to meet special framework to give compactness and fitted with an 
requirements. Typical of these products is the| automatic temperature controller, temperature 
panel shown in the operating condition and with the | indicator and full protective devices, including 
front doors removed, in Fig. 112, page 362. Thisis| switchgear. The charge progress recorder, which 
designed for automatically controlling a 150-h.p. | forms part of the larger model, which was also on 
variable-speed, direct-current motor, and consists of view, has, however, been omitted. 

a case of steel plate, which is specially treated to| The actual chamber is 18 in. diameter by 18 in. 
resist rust. As will be seen, it is arranged for! deep with an inner container 11 in. diameter and 
floor mounting, but small models of the same 11 in. deep, as will be clear from Fig. 114. This 
controller can be fixed to the wall. The motor is| inner container is made of refractory material and 
started or stopped by pressing the appropriate} has continuous grooves on its external surface in 
push button. which the nickel-chromium heating element is | 

The starting button energises the first of a series} wound. It thus serves both as a support for the 
of electro-magnetically operated contactors which, | element and as a baffle which prevents direct 
as will be gathered from the right-hand illustration, | radiation on to the work. The annular space 
are fitted with magnetic blow-outs and arcing| between this liner and the insulated wall of the 
chutes. The final contactor, which is capable of | chamber provides a passage for the air, which, 
carrying the full-load current of the motor con- during its upward travel, receives heat from the 
tinuously, energises the accelerator contactor coils, | elements and during its return travel through the 
thus effecting economy in running and greatly | chamber imparts this heat to the charge in the 
increasing the life of the units. The operating coils | work-basket, which is 10 in. in diameter and 10 in. 
of the contactors also act as no-voltage releases. deep. The furnace is designed for temperatures up | 
The contactors are opened by pressing the second | to 650 deg. C., but to enable a close control to be | 
push-button. Both buttons can, of course, be} maintained when working at low temperatures, 
placed at a distance from the controller, and the | the heating elements are divided into two parts, 
latter can also be operated by float or pressure | one of which can be cut out. 
switches. The overload trip is of the self-setting The same firm are showing examples of their 
solenoid type and can be adjusted between full heavy-hairpin box-type furnaces, the construction 
load and 100 per cent. overload. It is fitted with | of the elements of which will be clear from Fig. 116. 
an air-dashpot time lag and is connected in the | These elements are of heavy section nickel-chromium 
operating coil circuit of the contactor. An isolating | rod, which are made up of hairpin-shaped units, any 
switch, or a second contactor, is fitted in the other|of which can be replaced without interfering with 
pole and is interlocked with the contactors, so that | the others. simply by removing the connectors at 
the circuit is always broken on the latter. The | the back of the furnace and drawing out the element 
resistances are of non-corrodible alloy wire which is| from the front by means of tongs. Under actual 
wound over insulation on metal tubes. Those | service conditions a test showed that the time taken 
used for starting are rated on the one-minute basis from switching off the current to switching it on 
and are proportioned so that the motor will start | again after the element had been changed was well | which lose and regain their magnetism at approxi- 
against the full-load torque. The shunt-field regu-| under 20 minutes. In the furnace shown, elements mately the same temperature. It is closely sur- 
lator, which is of the sliding-contact type, is fitted | are fitted in the door, an arrangement which, in con- | rounded by a closed cylinder C which is substantially 
in the upper part of the case and is screw-operated junction with the reflection of the radiant heat | non-magnetic at the working temperature of the 
by an external handle. It is also locked with the | fp9m the brickwork, ensures uniformity of tempera-| furnace. B’ is a laminated iron core, which with 
contactor operating coils, so that the motor cannot | ture throughout the chamber. B, completes the magnetic circuit of the furnace, 
be started unless all the resistance is in circuit. The Electric Resistance Furnace Company, ID is a heat-insulating lining to reduce door losses, 

A drum-type control panel fora variable-speed mo- | Limited, 17, Victoria-street, London, S.W.1, were | and E is the heat-insulating lining of the furnace. 
tor made by the same firm is illustrated in Fig. 113,| showing a self-regulating induction furnace for |When current flows through the coil A, the latter 
page 362. This is of the same general design as that | heat-treatment and low-temperature melting, which | acts as the primary of a transformer of which the 
just described, the principal difference being that|has been designed for direct connection to the |cylinder C is the short-circuited secondary and B 


i j j : 4 TT | . . . . 
starting is effected by turning a drum by means of a| jow-tension mains. The temperature can be|and B’ the core. Current is induced in the cylinder 


hand wheel. This drum is fitted with renewable | controlled between 400 deg. C. and 1,000 deg. C. iC, which becomes heated in consequence. This 
copper contacts and is held in the full-on position by the insertion of special alloy bars which lose | heat passes by conduction to B, which ultimately 
by a detent against the action of a spring. If the| their magnetism at the required temperature. The | reaches such a temperature that it loses its magnet- 
wheel is released before the full-on position is| magnetism is regained as the temperature falls, so|ism. This reduces the flux through the core to 
reached, the drum returns to the off position.| that the input is again automatically increased. | such an extent that not enough heat is generated 
The circuit is made and broken on an electrically-|The principle on which this furnace operates | in the cylinder C to compensate for the losses by 
operated contactor. is shown diagrammatically in Figs. 117 and 118, on | radiation. The temperature of B accordingly falls 

Messrs. Wild-Barfield Electric Furnaces, Limited, | this page. In these diagrams, A is a primary copper |until it reaches the point when it regains its mag- 
Elecfurn Works, North-road, Holloway, London,| winding, which is connected to any ordinary |netism. The induced current then increases and the 
N.7, were showing an adaptation of their forced air- | low-tension alternating-current supply, and B is a | temperature of the cylinder C again begins to rise. 
circulation system, which has already been described | magnetic core, which may itself constitute the | The small amount of heat generated in B by eddy 
in EnNGingertne, to a furnace which has been| furnace muffle, or which may be inserted into the | currents is not sufficient to interfere with the cycle 
designed for tool-room use where a large production | muffle in the form of bars. It is made of one of a| described above. In some cases an additional 
is not required. This furnace, which is illustrated in | series of alloys of the reversible magnetic type, | copper coil F is provided, to which a condenser may 















119. Preciston FuRNACE FOR 
Heat-TREATMENT ; Messrs. ELEcTRIC RESISTANCE 
Furnace Company, LIMITED. 
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Fies. 120 anv 121. 


be connected for power factor improvement, but in 
general this is found unnecessary. An external view 
of a furnace fitted with this system of control is 
given in Fig. 119. 

The material forming the ferro-magnetic muffle 
or bars has been the subject of careful research, and 
a wide range of different alloys has been selected. 
As there is only a small difference of temperature 
between the points at which the ferro-magnetic 
material loses and regains its magnetism, the 
control of temperature is very close. Among the 
advantages claimed for this system are that the 
temperature remains practically constant without 
the use of any control instruments; an induction 
furnace can be designed on robust lines as the 
muffles are made of special steels instead of re- 
fractory material ; short circuits by contact between 
the charge and the resistors are impossible ; and 
the rate of heating can be varied within wide 
limits. 

The load is satisfactory to the supply companies, 
as the variations are gradual instead of instantaneous 
when the maximum temperature is reached. The load 
regularly falls as the regulator bars lose their mag- 
netism, whereas with ordinary resistance furnaces 
the current is instantaneously cut off by automatic 
equipment. The power factor of these furnaces is 
about 0-8 on full load and if unity power factor is 
required, a small condenser can always be added 
to the equipment. When it is desired to change the 
working temperature of the furnace this can easily 
be done by replacing the self-regulating bars by 
others of different composition. In addition, the 
regulator bars in different parts of the furnace can 
have a different composition, and thereby, a pre- 
determined variation of temperature along the length 
of the muffle can be produced. This is advantageous 
in the case of many heat treatment operations. It 
is further claimed that it is impossible for a 
furnace to “run away” due to failure of control 
gear and so damage the charge that is being heat 
treated. 

Messrs. Siemens, Brothers and Company, Limited, | 
Woolwich, had on view an interesting display of | 
ships’ telegraphs, revolution, helm, look-out and 
navigation light indicators and torsionmeters, but as | 
these are already so well known to our readers they | 
do not call for detailed description. Attention may, | 
however, be drawn to their flame and explosion- 
proof interlocked switch plug, the construction of | 
which will be clear from Figs. 120 and 121. As will | 
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| boss cast on the wall of the casing. 





Fie. 122. 
MITTER AND RECEIVER; 
MENS, BROTHERS AND 

LIMITED. 


the latter being secured to internal flanges by six 
}-in. set screws. The operating handle passes 
through a brass journal, which is screwed into a 
On the incoming 
side cable, entry into the enclosure is made by means 
of two brass terminal stems which are fixed in a 
cylindrical block of insulating material. This 
block is, in turn, fitted into a recess in a boss which 
is cast on the end wall of the casing, and like the 
terminal stems themselves, is cemented into position. 
The block is further secured by an annular lock 
nut which screws in flush with the outer surface of 
the terminal boss. The outgoing cable is connected 
to the switch by a plug and socket, the base of the 
former being formed by a cylindrical extension of 
the casing. The pins of the plug form the terminal 
stems, which are mounted in an insulating block, 
and are secured in the way already described. 
The socket portion of the connector fits over the 
plug base and is locked in position by rotating it 
through an angle of 10 deg., when recesses on its 
casting engage with pieces on the side of the base. 
Interlocks, consisting of a stirrup with a locking 
pawl, a cover strap and connecting links, ensure 
that the plug cannot be inserted when the switch 
is on or withdrawn unless the switch is off. The 
switch cannot be closed unless the plug or a dummy 
cover, which encloses all the live parts, is in position, 
neither can the lid be removed when the switch is on. 
Similarly, when the lid has been removed the switch 
cannot be operated, and if the plug is knocked out 
the switch is automatically pulled off before the 
circuit is broken. It will thus be seen that it is 
practically impossible to make or break a circuit 
until all the live parts have been enclosed by 
flame-proof joints. The switch, which is designed 
to carry 15 amperes at 250 volts, has passed the 
tests of the Mining Department of the University 
ot Sheffield for this class of apparatus. 

The same firm were showing a radio telephone with 
combined transmitter and receiver, which we illus- 
trate in Fig. 122. This consists of a metal framework, 
on the top of which the transmitter is mounted with 
the receiver below. The plates of the transmitting 
valves are supplied with current at 1,000 volts 
from a separate motor-generator, and a filter for the 
high-tension supply is also fitted. The motor 
generator is supplied from a 36-volt battery, which is 
floated across the ship’s mains. The receiver is of the 
four-valve type with two variable-mu_high-fre- 
quency stages and a detector and low-frequency 





Messrs, SIE- 
CoMPANY, 





be seen, this switch is contained within a rectangular | stage, and can be employed on the usual telephonic 
cast-iron casing measuring 5} in, by 5in. by 4} in.,| wave bands. The equipment generally is designed 
which is closed at the top by a flat cast-iron cover, | for installation on ships below 1,600 tons gross, on 














CoMBINED WIRELESS TRANS- 


Fig. 123. Loup-SpeEAKInG TELEPHONE ; 
Messrs. ALFRED GRAHAM AND COMPANY, 
LIMITED. 


which, for the main part, wireless is not compulsory, 
and is intended for handling by unskilled personnel. 
| It thus enables this class of vessel to communicate 
| with all the Post Office coastal stations without it 
being necessary to carry a trained operator. It 
has, we understand, been successfully used on 
| ranges up to 800 miles. 

The loud-speaking telephone, a view of which is 
given in Fig. 123, is manufactured by Messrs. Alfred 
Graham and Company, Limited, and was also to be 
|found on the same stand. It is known as the 
| Triton, and has been designed so that it is cheap 
and easily installed, examined and maintained. 
It can be fitted with either side arms, with a com- 
bination hand transmitter and receiver, with a 
hand transmitter and trumpet loud-speakers, or 
with a fixed transmitter and trumpet loud-speaker. 
Calling may be effected either by a high note 
“hoot” or by bells of different tones, and extra 
ear-pieces and indicating lamps operated by relays 
can also be fitted. The instruments are worked off 
a 12-volt supply on the four-wire system, and as a 
line coil is included in each instrument, no external 
line coil boxes are required to prevent cross-talk. 
All the parts are mounted on one panel, and can, 
therefore, be readily removed, but the contacts 
are accessible for adjustment without this being 
necessary. 

Messrs. Elliott Brothers (London), Limited, 
Century Works, Lewisham, London, 8.E.13, were 
showing examples of their measuring, testing, 
indicating and recording apparatus for use in elec- 
trical, aeronautical, marine and railway engineering. 
One of the most interesting of these is the Shotter 
portable power factor finder and circuit analyser, 
which we illustrate in Fig. 124, page 372. This in- 
strument is essentially a very sensitive differential 
wattmeter the current coil of which comprises the 
field circuit, and is wound on a stator of iron 
stampings. There are two moving coils which are 
rigidly fixed together to form a differential element, 
one of them being connected to a resistance and 
the other to a condenser. 

A potential divider, across the terminals of which 
the voltage under test is applied, is connected across 
the combination. If the power factor of the circuit 
is unity, the travelling contact of the potential 
divider will have to be moved to one end of its travel, 
since then the current in one of the moving coils 
will be zero and that in the other will be 90 deg. out 
of phase with the flux due to the circuit current. 
It will, therefore, exert no torque, and the moving 
element will be in equilibrium. If the power factor 
is of arty other value, a current will flow through the 
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first coil, and will have to be balanced against that | 


in the second coil by moving the contact of the 
potential divider to an appropriate position. A 
scale reading direct in power factors can thus be 
obtained. In analysing the power factor of a three- 
phase circuit, the power factor of each phase is 
noted in turn, together withits current, so that the 
vector relationship can be obtained. If at the same 
time the voltage is noted, the kilowatt relationship 
can also be ascertained. The approximate range of 
the instrument is from unity to 0-35 lagging, and 
0-1 leading power factor. It has a nominal rating 
of 5 amperes at 230 volts, but can be used on 
voltages from 100 to 250, and for currents from 
0-5 ampere to 7:5 amperes. It is important to 
note that the indications of this instrument are 
correct, irrespective of the way in which the leads 
are connected to their particular pair of terminals, 
so that mistakes in connecting up are obviated, and 
the power factor on polyphase unbalanced circuits 
The instrument only weighs 64 lb., 
in the secondary 


can be analysed. 
readily 
metering equipment. 


and can be connected 
circuit of any 

The same firm were also demonstrating a 
which, it is claimed, 


any electrically 


trans- 
enables the 
or mecha- 
transmitted to 
recording 


mission system 
movement of almost 
nically operated mechanism to be 
a distant receiver of the indicating or 
The system consists essentially of an input 
an output 
element is 


type. 


excitation moving element, 
circuit, and a The 


mechanically coupled to the primary mover, such as 


circuit, a 
receiver. moving 
a voltmeter or pressure gauge, and when the input 
cireuit is excited from the current is 
produced in the output and receiver circuits which 
is directly proportional to the movement of the 
For long distances, the receiver 
coil 


mains, a 


mover. 
consists of a sensitive direct-current 
instrument which allows the resistance of the two 
pilot wires necessary to be as high as 10,000 ohms. 
If the readings of a number of primary movers are 
required, thev can be selected by mec hanism of the 


primary 
moving 


automatic telephone pattern, the resistance of the 
The 


Olympia demonstrated 


pilot wires then being limited to 600 ohms. 
of this system at 
movers, 


exhibit 
primary 
kilovolt-amperes, respectively, as shown in Fig. 125, 
the indications of which were transmitted and dialled 


measuring amperes, watts, and 


at one instrument on the receiving panel, which is 
visible on the right of the illustration. 


The Tollemache bin-level indicator, illustrated 
in Fig. 126, and manufactured by Messrs. Elliott 
Brothers, is designed to show the level of the 


contents of a bin or bunker in which powdered or 
granular material, such as pulverised coal, is stored. 
transmitter which 
is bolted in a suitable position on the bin and the 
signalling unit which can either be combined with 
the transmitter or installed at a The 
pressure or withdrawal of pressure caused by the 


The essential components are a 


distance. 


substance in the bin operates a diaphragm of special 
material which is spring-loaded and attached to a 
plunger, the movement of which opens or closes a 
set of contacts, this causing a coloured lamp to light 
or a horn to sound. 


SEA DEFENCES AND RECLAMATION 
OF LAND FROM THE SEA.* 
By M Piat-Taytor, M.Inst.C.E., M.I.Mech.E. 


In common with other countries, the coasts of which 


Dt 


ire subjected to the action of waves with considerable 
fetch, these islands continually suffer loss from coastal 
erosion, and also in some places receive accretions 
from the littoral movement of sand and shingle, and 
The loss and 
before the 
Erosion, in I911, that, over a 
period of 25 years, the loss by erosion had been 31,000 
the gain accretion 30,752 but 
whereas the loss is of agricultural land and often of 
buildings or villages, the gain takes the form of mud, 
shingle or sand and is valueless 

The authorities responsible for coast defence in this 


from alluvial accumulations in estuaries. 
balance. It 
Coast 


gain about was stated 


Commission on 


acres and by acres ; 


country are numerous and diverse they include the 
local government authorities of boroughs and urban 
and rural districts under the general control of the 


Ministry of Health; the Catchment Boards and Internal 


tion, at Leicester, on Tuesday, Se ptember 12, 1933. 


Royal | 


Paper read before Section G of the British Associa- | . 
wide with a parabolic curved face, designed to throw ' will be seen from Fig. 3, page 374, when the topmost row 
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Drainage Boards constituted under the Land 
Drainage Act, 1930, so far as concern 
coast or the coast of estuaries adjoining the 
outfalls of main rivers, and under the con- 
trol of the Ministry of Agriculture and 
Fisheries ; 
conservators the general control of the Board 
of Trade; and private This system is 
very complicated as compared, for instance, with that 
Holland. where coast defence is controlled 
and the most important, department of the 


sea 


under 
land owners. 


in force in 
by a single, 
State. 

I propose to consider briefly two subjec ts: (1) The 
protection of lands against the inroads of the sea, and 
(2) the reclamation of lands from the soth 
these works are worthy of consideration at the present 
time from the point of view of the relief of unemploy- 


sea. 


ment. 

(1) Sea Defences.—The methods employed for 
sea defences may be classed as direct and indirect. 
In the former category are included sea walls and 
breastworks and faggotting parallel with the line 
of the shore ; in the latter, groynes, the subsoil drainage 


of clay cliffs and the provision of sub-aqueous training 
banks to divert currents from shores which are subject 
to erosion. 

Sea walls and breastworks form a direct barrier to the 
attacks of the sea. The earliest forms, and those in 
common use to this day in many places, merely consist 
of earthen embankments pitched on the face with 
stone. Hundreds of miles of these can be seen in the 
Thames Estuary and elsewhere, protecting the land 
behind them, which, in many cases, lies below the level 
of high water. Stone or concrete sea walls are employed 
at sea-side towns, and the general type is that of a wall 
a vertical face, supporting a promenade or road 
along the shore. The type of wall with a vertical face 
is most unsatisfactory, because it is liable to be under- 
mined by the undertow or back-wash of the waves, 
and therefore it must have deep foundations, and 
consequently its cost is nearly three times that of the 
stepped wall which I shall next describe. It is surpris 
ing that, in spite of its manifest disadvantages and 
high cost, the vertical-face type of wall still survives 
towns. 


with 


in seaside 

The more modern type of sea wall either consists of 
|a sloping wall or a stepped wall constructed of rein- 
forced concrete, and so designed that the energy of the 
| waves is gradually dissipated and the water is finally 
turned back towards the sea. Walls of this type have 
been adopt d for protecting stret« hes of open coast not 
necessarily in front of towns, because they are actually 


not much more costly to construct than earthen 
‘embankments and are much less costly to maintain. 
| Two examples of stepped walls, designed by the writer, 
are illustrated in Figs. 1 and 2, on the opposite page. 


That shown in Fig. | has five steps, each 2 ft. wide with 
a rise of 6 in., and at the top of the steps a sloping apron 
3 ft. 6 in. wide, dying into a parapet wall 2 ft. 6 in. 


125. 


Fig. 126. 


SHOTTER TRANSMISSION APPARATUS; MESSRS. 
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TOLLEMACHE Brin-Levet INDICATOR ; MEssrRs. 
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dock and harbour authorities and river ; back the water on to the lower part of the wall after 


the energy of the waves has been reduced by the steps. 
The wall is of 1: 3:6 concrete, reinforced with }-in. 
bars norma] to, and 3-in. bars parallel to, the line of the 
wall. The stepped portion has a minimum thickness 
of 9 in. At the bottom of the steps a concrete toe 
1 ft. 10 in. deep by 1 ft. 6 in. wide, is provided, in which 
is embedded the top of a continuous line of Larssen 
steel sheet piling, manufactured from special mild 
steel having a content of 0-25 to 0-35 per cent. of copper. 
The piles are 8 ft. 9 in. long and are driven about 2 ft. 
into the clay subsoil which underlies the sand and 
shingle of the beach, upon which the wall above is 
founded. The length of this wall is about 1} miles. 

Fig. 2 shows a very similar wall, but adapted to a 
flatter foreshore. This wall is 41 ft. wide and 13 ft. 
high, and the minimum thickness in the apron and 
steps is 12 in. There are twelve steps, 2 ft. wide and 
of 4 in. to 6 in. rise, behind which is a sloping apron 
14 ft. 6 in. wide and a parapet wall of the same section 
as that in Fig. 1. In this view most of the steps 
are covered in shingle. The toe of this wall is 
3 ft. by 2 ft., and it is carried on continuous steel sheet 
piling driven down to the clay. The function of the 
steel piling in each case is to prevent the wall becoming 
undermined by the sea. 

3reastworks are usually constructed of timber, parallel 
to the line of the shore, and serve to trap shingle which 
is thrown over them by the waves, and would otherwise 
be carried down the beach again by the undertow. 
Brushwood faggotting is also used for the same purpose, 
and the author has found that this can best be employed 
to form a series of small * pockets ’’ about 10 ft. square. 

As is well known, the action of groynes is to build 
up the beach by intercepting and retaining the material 
which is carried along the shore by the littoral drift. 
The early type of groyne was a high structure built of 
heavy piles and planks, with strong oak back-struts, 
and many of these still exist. They acted moderately 
well, but their effect was to build up the beach in a 
series of high ridges some distance apart ; and they were 
very liable to damage by wave action in storms, and 
consequently were expensive to maintain. They have 
been almost entirely superseded by the Case type of 
low groyne. These groynes are spaced much more 
closely together, and never have more than one or two 
9-in. planks standing above beach level. Additional 
planks are added as the beach builds up, the result 
being a more uniform contour, without big drops. 
Fig. 3 shows a Case groyne which has acted satisfac- 
torily, and is nearly ready for the addition of a further 
and final, row of planks. Owing to their low elevation, 
these groynes are not so much exposed to damage by 
the waves, and their maintenance cost is low; but, as 
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of planks has been installed it is not possible, without 
great expense, to raise them further; consequently, 
if it is desired still further to raise the level of the 

“ full,” new and additional groynes must be installed. 
To avoid this difficulty, a new type of groyne, 
known as an ‘ ‘ adjustable groyne”’ has been patented 


by the author, in which the planks are attached to 
sliding steel clips threaded over the shanks of steel 
The piles can be screwed up or down at 
a portable 
means of limiting clips the 


screw piles. 
any time by the use of a capstan driven by a 
petrol engine, and by 





cheaper than a sea wall which, on the other hand, 
requires little or no attention. 

Erosion in some cases, particularly on the East 
Coast, results from the undermining of clay cliffs by 
the sea, and the slipping of such cliffs due to land 
water. The remedy in the first case is the construction 
of retaining walls at the foot of the cliff, and, in the 
second, efficient deep drains carried into rubble drains 
in the face of the cliff, discharging on to the beach. 

(2) The Reclamation of Lands from the Sea.—The 
reclamation of lands from the sea has, in the past, 
































Fia. 


planks are raised as the beach builds up, or lowered | been a fruitful source of profit, and large areas in these 


in the event of scour. 
All these devices, breastworks, faggotting and groynes, 
are intended to create a natural barrier in the form of | 


TABLE II.—TABLE SHOWING COST OF RECLAMATION 


PER CUBIC YARD, ALTERNATIVELY, 


OR, 


Cost of Filling per Cub. Y« 
or Tip per Cub. Yd... 


i., or value } 


Depth of filling Ft.— 


Ol m Co 1S 


9... 
BO... 
20... 
30... 
40. 
Per foot depth 


material in the beach itself, and to maintain it; but at | 


islands have been reclaimed. 
mention the lands bordering the 
reclaimed 





It is only necessary to 
Thames Estuary, 
occupation, and the 


during the Roman 


date. Many other reclamations of smaller extent have 
been made in Britain at various times during the era of 
agricultural prosperity, when the cultivation of land 
yielded a substantial profit and the cost of reclamation 
could be recouped. 

Abroad, the great lakes of Holland were reclaimed 
(though not from the sea) between 1612 and 1852, 
when the reclamation of the Haarlem Meer, of 44,470 
acres, was completed. More recently the Dutch Govern- 
ment undertook the reclamation, from the sea, of 
555,000 acres of land in the Zuyder Zee (out of its 
total area of about one million acres) at a cost of 
approximately 60,000,000/., or about 108/. per acre. 

The amount realisable from the sale of these lands 
cannot possibly recoup the Dutch Government for the 
capital expenditure, but the scheme is regarded as a 
national undertaking for the purpose of finding 
accommodation and occupation for the expanding 
population, a large part of which would otherwise 
| have to emigrate, and therefore the profit or loss 
cannot be measured by the direct returns from the 
sale of the land. The increase in trade and taxable 
values must be taken into account and these may 
turn the scale. In this country many schemes have 
been proposed and considered in recent years, some 
of which, such as that for the reclamation of the whole 
of the Wash, would manifestly have no chance of 
success. Owing to the agricultural depression, no 
scheme, intended to provide agricultural land only 
jean now succeed; but reclamation for industrial 





TaBLe I.—Table Showing Quantity of Material per Acre 
which can be Disposed of on Land.* 


Depth of Filling, amar per Acre, 
ft. 











1. yds. 

1 1,613-3 
2 3,226-6 
3 4,840-0 
5 8,066 -6 
6 9,680-0 
7 11,293 -3 
8 12,906 -6 
” 14,5% 20-0 
10 “ 
12 

14 

16 

20 32 

25 40,333 -3 

30 48,400-0 

35 56,466 -6 

40 64,533 °3 


* From Reclamation of Land from the Sea, Du-Plat-Taylor, by 


permission of Messrs. Constable and Company. 

purposes, or for the combined purposes of disposing 
of some waste material and the provision of additional 
land, falls in a different category. For instance, a large 
scheme of reclamation in the Estuary of the River Tees 
has been recently carried out by the Tees Conservancy 
Commissioners by which an area of 267 acres of land 
on the Seal Sands is being reclaimed, by pumping on to 
it the material arising from dredging operations for 
widening and deepening the river channels. The 
material is supported by a timber piled revetment, 
which will form a wharf wall. This scheme is for the 
provision of industrial sites. The Dublin Port and 
Docks Board are carrying out reclamation to provide 
industrial sites on the North side of the channel, by 
pumping sand dredged from the harbour and channels 
on to an area of about 80 acres. 

Reclamation is generally carried out (a) by enclosure 
and drainage, or (b) by filling. The former method was 
that employed for all the earlier works and consisted 
in enclosing the area to be reclaimed by an earth bank 
and draining away the water by sluices, or ritistina 


BY FILLING OVER ONE ACRE TO VARIOUS DEPTHS AND AT VARIOUS PRICES 
THE VALUE OF ONE ACRE AS A TIP AT VARIOUS CREDIT PRICES PER CUBIC YARD.* 


Cost of or Value per Acre (to Nearest Shilling) at :— 

















2s 38 4s. 8. 68 78. Rs. 0s. 10s. 

. # gS «@ | . & &. &. 

483 19 645 6 | 1,129 6 1,45 1 19 1,613 6 

| 726 O 968 0 1,694 0 2,178 O 2,420 0 

| 968 0 1,290 13 2,004 0 : 5 13 

1,210 0 | 1,61: 3 6 3,62! 4,033 6 

| 1,452 0 4,840 0 

1,694 0 5,645 13 

1,936 0 | 6,453 6 

2,178 O | c 7.260 0 

2,420 0 4640 0 8,066 13 

4,840 0O 9,680 0 5 6 

7,260 0 oO | 0 

9,680 O 12,906 13 0 29,040 0 513 

242 O 322 13 0 726 0 8 13 

: | 
* Reproduced from Reclamation of Land from the Sea, by permission of Messrs, Constable and Company. 

Romney Marsh, of 60,000 acres, reclaimed between{The Romney Marsh was reclaimed in this way, and 
4.D. 50 and a.p. 1661, commenc ed during the Roman this is the method employed in the Zuyder Zee. The 


the best of times, this barrier is only a partly stable one, 
and groynes and similar structures require continual | occupation and gradually extended by enclosures or| cost of reclamation by this method varies according to 
attention, 


though this form of protection is much’ * 


innings 





* successively made up to the last-mentioned ! the ratio of acreage to length of embankment, and 
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according to whether drainage can be effected by 
gravity or necessitates pumping. The cost of some 
of the earlier enclosures of the 18th and 19th Centuries 
varied from 15/. to 30/1. per acre; but at the present 
time, in the most favourable circumstances, it would 
not be less than 70/. per acre, and, on an average, might 
be 1001. per acre, without pumping. 

We have seen that, in the very large areas enclosed 
in the Zuyder Zee, the cost of the permanent works 
has been upwards of 1001. an acre, to which must be 
added the cost of the initial dewatering and that of 
drainage pumping. This method of reclamation is 
generally only suited to the provision of agricultural 
land, which cannot be brought into full cultivation for 
two years. Although under present conditions, re- 
clamation for agricultural purposes cannot yield a 
profit. but in the event of an agricultural revival it may 
again become important. The method of 
reclamation, namely, by filling, can, however, yield 
a substantial profit. Areas flooded by the tides may 
be enclosed and the level of the land raised by depositing 
waste material on it. 
from railway trucks, or, if in the vicinity of mines or 


second 


factories producing the waste material, deposited by | 
the | 


means of overhead conveyors. This would be 
method adopted where furnace slag or colliery waste 


was to be disposed of. 


Dredged material is usually pumped ashore through 


pipe lines by a floating or fixed reclamation pumping 
plant. A floating plant of this type is shown in Fig. 4. 
Almost any material can be pumped except very thin 


mud, which will not readily separate from the water | 


used asa vehicle. In the instance of the plant shown in 
Fig. 4, shingle containing stones up to 3-in. gauge is 
being pumped. It was found that, to pump this heavy 


shingle to a maximum distance of 500 ft., the proportion | 


of water to solids necessary was 7 to 1. Sand and light 
shingle can be pumped a distance of 2,500 ft. by one 
plant, but for a greater distance boosting pumping 
stations are necessary. The water is carried back to the 
river or sea through suitable flumes. 

The quantity of dredged material deposited at sea 
by dumping from hopper barges is enormous. The 
quantity dealt with annually by the Port of London 
Authority, for instance, is 4,000,000 tons; in this case 
the depositing site at the Black Deep is 66 miles from 
London. The cost of dumping at sea may be as much as 
ls. 9d. per cubic yard. The cost of pumping ashore to 
a moderate distance with a reclamation pumping plant 
would not exceed ls, per cubic yard, and often is very 
much On the Dublin reclamation, mentioned 
above, the cost was 53d. including all overhead charges 
and maintenance. 

Table I, page 373, shows the capacity of one acre for 
depositing to various depths. 
of filling over one acre to various depths at various 
rates per cubic yard, from 6d. to 10s., or, alternatively, 
the value of one acre of land considered as atip. It 
will be seen, for instance, that to fill one acre 10 ft. 
deep at 6d. per cubic yard will cost 403/., and will 
dispose of 16,133 cubic yards. Table III shows the 
value per square yard of reclamation sites, this being the 


less. 


Taste II! Table showing Values of Reclamation Sites.* 


Cost ger Acre, Cost per Square Yard, 
£ d 


10 0-49 
20 1-00 
30 1-49 
40 1-08 
50 2-48 
60 3-00 
70 3-47 
a0 3-07 
v0 4-46 
100 4-06 
1 0-04959 


* From Reclamation of Land from the Sea, Du-Plat-Taylor. By 
permiasion of Messrs. Constable and Compavy. 


unit in which factory sites are usually valued. From 
this, for instance, we find that the cost of the land 
filled as above with material 10 ft. deep at 6d. per 
cubic yard, will be ls. 8d. per square yard. The profit 
from this mode of reclamation is derived both from 
the saving in cost of disposal of the material and from 
the sale of the resulting land. 

Finally, I would draw attention to the question of 
the disposal of house refuse and sewage sludge. In 
London, 1,500,000 tons per annum of house refuse is 
disposed of by dumping it in great heaps upon land 
and burning it, the average cost of such disposal being 
78. 6d. per ton. Three million tons of sewage sludge is 
annually sent to sea from London, to be dumped in deep 
water from hopper barges. It should not be impossible 


to devise some means of disposing of this huge mass of | 


material to better advantage by using it to reclaim 


Such material-can be tipped | 


Table IL shows the cost | 
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| 
| without first subjecting it to the process of mastication 
in specia] machines. 

These machines are already used for breaking up 
refuse for feeding to destructors. It would, of course, 
be undesirable and useless to cover the land with a solid 
layer of wet refuse or sludge to a depth of 10 ft. or more, 
| but if the disposal of these materials were combined 
| with that of dredged material, it would be possible to 
| deposit the refuse or sludge in a layer say 2 ft. thick 
j}and then blanket it with a layer of dredged clay or 

sand. The process could be carried out in alternate 
layers finishing with a surface layer of clay or sand. 

There is no mechanical difficulty in carrying out such 
a proposal, but there are other difficulties, the chief of 
which is that the water, with which the refuse must be 
mixed for pumping purposes, would escape back to the 
river tainted by the refuse, and this effluent would be 
objected to by the sanitary authority. However, 
this matter is one that seems to deserve further investi- 
gation. 


CATALOGUES. 


Vices.—A circular describing their three-jaw universal 
bench vice is to hand from Messrs. E. L. Youngleson, 
Limited, 67-69, Chancery-lane, London, W.C.2. 

Motor Starters.—Messrs. M. and C. Switchgear, 


Kirkintilloch, Glasgow, have issued a leaf 
of starters for motors up to 100 h.p., at 500 


Limited, 
catalogue 
volts. 

Tramway Check Rails.—Messrs. Hadfields, Limited, 
Sheffield, have issued a new leaf catalogue of a separate 
check rail for tramrails, illustrating several methods of 
attachment. The check rail is of manganese steel. 

Heavy Engineering.—We have received from Messrs. 
Ercole Marelli and C. 8. A., Milan, Italy, a copy of their 


muddy foreshores and low-lying marsh lands in the | handsome and fullyd escriptive catalogue of products, 


Thames Estuary, thus making them suitable for agri- 
eultural purposes, 


It has not been found practicable to | 


| 
| including ships, engines, electrical equipment, &c. 


Power Press.—A power press for the cold straight- 


pump refuse ashore, mixed with water, from barges | ening of plates, gussets, strips, flanges, or angle pieces is 


27] 
= 
o 
Q 





| pany, 
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described in a catalogue received from Messrs. Henry 
Pels and Company, Limited, 32-38, Osnaburgh-street. 

Small Electric Motors.—We have received lists of split - 
phase motors of . to }-h.p., and similar motors for 
vertical and end-plate mounting, from Messrs. Wagner 
Electric Corporation, 6,400 Plymouth-avenue, St. Louis, 
U.S.A 

Electric Hot Plates.—Messrs. General Electric Com- 
Limited, Magnet House, Kingsway, London, 
W.C.2, have issued a very useful pamphlet of technical 
information about electrically heated plates. 

Boilers.—We have received from Messrs. Babcock and 
Wilcox, Limited, 34, Farringdon-street, London, E.C.4, 
a pamphlet reproducing a number of their advertisements 
of boilers, boiler-house plant, furnaces, welding equip- 
ment, cranes, &c. 

Ventilating Fans.—A new catalogue of fans and con- 
veying systems specially designed for the ventilation of 
factories and places where industrial processes are carried 
on is to hand from Messrs. Sturtevant Engineering Com- 
pany Limited, 147, Queen Victoria-street, London, E.C.4. 

Commercial Vehicle Bodies.—A description of their 
ironclad light-weight commercial vehicle bodies, which are 
built on all-steel welded underframes and help to reduce 
the net unladen weight on which tax is levied, has 
been issued by Messrs. Sir W. G. Armstrong, Whitworth 


and Company, Limited (Engineers), Newcastle-on 
Tyne. 

Chains and Chain Gear.—Messrs. The Renold and 
Coventry Chain Company, Limited, Didsbury, Man- 


chester, have issued a new general catalogue, with prices, 
superseding previous issues and showing new products in 
chain cases, lubricators, flexible couplings, and cutting 
chains for mortising machines. 

Railway Signals.—We have now received from Messrs. 
The Westinghouse and Saxby Signal Company, Limited, 
82, York-road, King’s Cross, London, N.1, complete 
sets of leaves for their new signal catalogue dealing with 
electric point detection and locking, electric signal 
machines and signals, E.P. semaphore signals, &c., and 
route indicators. They contain full technical informa- 
tion and ample illustrations. 
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THE DEVELOPMENT OF INTERNAL | hollow-sunk tubes, used in his experiments, and to |The samples which showed no visible cracks were 


STRESSES ANDSEASON-CRACKING | 
IN COLD-DRAWN BRASS TUBES: 
By James Fox, M.Sc.(Eng.), Ph.D.(Eng.), Lond., | 


A.M.1.Mech.E. 

Tue object of this investigation is to ascertain | 
the best combinations of sink and reduction in| 
thickness that may be given to cold-drawn brass | 
tubes to produce in them internal stresses below | 
the values necessary for season-cracking to occur. | 
It is extreniely useful for the manufacturer to know | 
when this liability to ‘ season-crack” exists in| 





Messrs. Allen Everitt and Sons, Limited, Birming- 
ham, for the mandrel-drawn tubes. 

Measurement of Internal Stresses.—The. same 
methods were relied upon as those summarised in 
the previous paper. 


Experiments on Season-Cracking.—This subject has | 


been given general investigation by other investi- 
gators who state that the substances found by them 
to produce cracks are (a) ammonia, (b) ammonium 
salts, (c) mercurous nitrate, (d) dilute sulphuric 
acid, (e) molten tin, (f) molten lead. 

The last two—molten tin and solder—were found 


periodically removed and examined under the micro- 

|scope. Each ladle containing the molten tin or 
|lead solder was kept in contact with a strong 
bunsen flame and only a portion of each sample 
was immersed in the molten liquid. 

The times taken for the cracks to appear in each 
reagent are tabulated—with the corresponding 
internal stresses—in Tables I, II, and III. The types 
of failure were of the usual kinds, viz. :— 

(i) The cracks were either inter-crystalline or 
showed tearing. 
| (ii) They were (a) wholly longitudinal, or (6) 
| wholly circumferential, or (c) a combination of 


any of his products, and for this purpose a test | to produce cracks in some of the heavily sunk tubes, 
known as the ‘‘ mercury test” has become very | into which the molten metal was poured. Six 
popular. This was found to be very satiafactory | samples, 4 in. long, were parted off each of the | 


in the writer’s previous work* on hollow-sunk and | brass tubes used. Their respective sinks, reduction 


| (a) and (6). 

In all cases where it was difficult to detect the 
presence of cracks, a bulging test was applied between 
mandrel-drawn tubes, except that tubes were found in thickness and the maximum circumferential and | the compression plates of a Buckton testing machine 
to develop cracks beyond immersion periods of | longitudinal stresses, are tabulated in Tables I, II | to exaggerate the cracks. It is a feature of brass 
fifteen minutes, this period being regarded as the | andIII. Table II refers to hollow-sunk and Tables | tubes that when tested in compression they fail 





standard time for the mercury test. If cracks fail | 


I, III, and also IV, to mandrel-drawn tubes. The 


by continuous “ crinkling ” and seldom by cracking 








fie 

















Fic. 1. 


to appear within this period, the liability to season- 
crack is regarded as negligible. (The clean product 
is immersed for fifteen minutes in an aqueous 
solution of mercurous nitrate, containing one gramme 
of the latter to every 100 c.c. of water, to which solu- 
tion 1 c.c. of strong nitric acid is added.) Although 
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samples were washed 
in petrol and then 





Fra. 2. 


for about 10 minutes. 

They were immersed in a 40 per cent.solution of nitric 

acid for a few seconds and after a further rinsing in 

running water, a sample was placed in each of the six 
TABLE I.—Conclusions for Mandrel-Drawn 7 ubes. 


| Maximum! Maximum 


| Time to Season- 














Fie. 3. 


rinsed in running water 


Fra. 4. 

as in steel or cast-iron pieces. It can therefore be 
| concluded that any serious cracks which developed 
be crinkling were originally present in a minute 
form before applying the load. Figs. 1 to 4 illus- 
trate cases in which season-cracks were revealed by 
the bulging test. Fig. 1 is a case in which season- 
cracks were produced by the action of ¢mmonium 
| salts, on a heavily stressed brass tube. Fig. 2 
represents a lightly stressed brass tube subjected 
| to the action of mercurous nitrate. Fig. 3 is the 


the mercurous nitrate test produces season-cracking |PerCent.| Longi- | Cireum-| TK "| case of a heavily stressed brass tube in which 
quicker than other known accelerating agents, it) ,.“erk, | Reduc- ; oy co, ; | season-cracking had been produced by the pene- 
may not follow that the minimum internal stresses ‘Thickness.| in Ib. per | in Ib. per | . | tration of tin solder; and Fig. 4 shows season- 
necessary for season-cracking to occur are the same | #4: im. | sa. In. | Nitrate. | | cracks produced by the action of sulphuric acid. 
for allof them; therefore the following experimental = a ! _| Conclusions.—1. For detecting the presence of 
work is necessary :—(a) To ascertain the minimum . Series A :—Sink ;', in. season-cracking in cold-drawn brass tubes, mer- 
internal stresses required for the known accelerating | rH - | oes | ry . = curous nitrate was found to be the most suitable 
agents. (b) To ascertain the limiting combination | a3 20 «|— 355-0 | 4,410 except in a few of the mandrel-drawn tubes which 
of sink and reduction in thickness to produce tubes = - |— pote ny : |had cracks induced in them in the presence of 
having internal stresses within the minimum values | 46 50 |— 674-0] 4,180 | - ammonia at a slightly lower internal stress than 
necessary for season-cracking to develop. After 10 hours’ pickling, the Bulging Test showed no cracks. | mercurous nitrate. Therefore, in the case of 
Material.—An initial difficulty lay in the manu- Series B:—Sink 4 in. mandrel-drawn tubes, ammonia should be taken as 
facture of a suitable range of tubes, because it meant i, 10 se | — the basic test for season-cracking. 
in many cases the manufacture of special dies in B9 -| 20 — 379-5 | 4,760 2. The minimum internal stresses necessary for 
place of those used for stock tubing ; also, reductions 44 . a yo ese0 season-cracking to occur in mandrel-drawn tubes 
in area can only be effected by proportionate re- B12 50 — 456-1 | 3,620 are given in Table IV. 


ductions in sink for hollow-sunk tubes, and both 
in sink and in thickness for mandrel-drawn tubes. 


After 10 hours’ pickling, the Bulging Test showed no cracks. 
Series C :-—Sink j in. 
| 


3. The corresponding combinations of sink and 


| reduction in thickness which produce tubes having 


Another difficulty is that in hollow-sunk tubes the | _—_ , | hr. min. | ~ . initial internal stresses less than 6,280 lb. per square 
7 rea _ te apace a C13 5 | 4,849 | 7,130 2 5% 3 15%]. tet i 
wall “thickens up” as it leaves the die and the | ¢14 10 «| 3,015 | 6,190 | I) inch can readily be obse rved in Tables I and ITI. In 
increase in length takes place entirely at the ex- | 15 = hs. SS ‘| : ‘| ; general, the rules given below may be followed in 
— ee : “| C16 30 — 329-0] 4,750 | 4 ‘ e . : ns ‘ 
pense of reduction in diameter. 1 C17 40 — 353-0 | 4'930 | | | the manufacture of 2 in. diameter tubes free from 
The writer is indebted to Messrs. Broughton | ©!8 50 — 365-0! 4,300 liability to season-cracking :—(a) Reduction in thick- 


Copper Company, Limited, Manchester, for the 





* “The Measurement of Initial Internal Stresses in 
Hard-Drawn Tubes,” ENGINEERING, vol. cxxix, page 65 
(1930). 


* Aiter Bulging Test. 


+ After 10 hours’ pickling the Bulging Test showed no cracks, 


pickling baths previously prepared and containing | of 4 in. 


ness between 5 per cent. to 50 per cent. may be 
accompanied by a maximum reduction in diameter 
(b) Reductions in thickness between 10 


respectively ammonia, ammonium salts, mercurous] per cent. and 50 per cent. may be accompanied 


| nitrate, molten tin, molten lead, and sulphuric acid.! by a maximum reduction in diameter of } in. 
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meter of § in. 





Reduc- 
Mark tion in 
on Tube Area 
Per cent. 
AS 23-9 
B3& 20-25 
cs 16-05 
13 14-6 
D3 11-68 
H3 463 
as 7°76 
A4 29-8 
4 25:4 
J4A 18-95 
14 14°5 
H4A 8-34 
a4 7°70 
F4A 4-58 
ASA s1-4 
BSA 25°6 
d5 18-76 
Ih 14-13 
HS 9-23 
as 7°46 
FSB 4-87 
| 
COA 4-3 
Dh 26-2 
J6B 19-1 
16 13°65 
H6b 0-95 
6 8-79 
F6B 4-97 
Per Cent 
Mark Reduce- 
on Tube tion in 
Thickness 
D9 } 
p20 10 
pei 20 
p22 30 
D23 40 
p24 59 
10 
20 
x0 
40 
50 
F31 5 
F32 10 
F33 20 
F34 30 
F35 0 
F36 50 


tubes. 






The 










TABLE IL. 











(c) Reductions in thickness between 30 per cent. 
and 50 per cent. may be accompanied by a maximum | season-cracking, and it seems that the manufacture 
reduction in diameter of } in. 
thickness between 40 per cent. and 50 per cent. may 
be accompanied by a maximum reduction in dia- 


(d) Reductions in 


~GENERAL ConcCLUSIoNS FoR HoLtLow-Sunk Brass 


be obtained in mandrel-drawn tubes free from 
of hollow-sunk tubes should be deprecated, unless, 
of course, they are given the low-temperature 
anneal recommended to free their internal stresses 


and therefore the liability to season-crack. 


TUBES. 


M - _ , . 

Reduc- — Time to Season-Crack in. 

tion in Lonaitu- 

Dia- ‘dinal 
eter. Mer- . , on 
(Sink) Stress =. Am- Ammonium Sulphuric Tin Lead 
ar in tons - monia. Salts Acid Solder. Solder. 
in. : Nitrate. 
per sq.in 
Set 1 0.D 2 in 
min hr. min. hr. min hr. min min min 
16-72 4t 0 40t 2 6 o* 60* 45* 
16-05 13t 1 15 3 4° 5 30° 55* 55* 
11-66 1st 1 20f 3 30 7 40* 
O-R4 22+ 2 Oo 
6-32 s3t 2 35° 
4-14 
* Bulging Test required to detect cracks. + Cracked badly. 
Set 2:-—0.D. 1} in 
min hr.min. | hr. min hr. min min min 

0-663 14°78 6t 1 10¢ | 4 30+ 5a* 36° 

0-538 15-52 13¢ «=| 1 55+ 5 0 60* 

0-360 11-72 17 | 3 Oo s oO 

0-263 0-05 2 2 40° 

0-141 4-38 

-132 ,- 65 

0-075 1-91 

* Bulging Test required to detect minute cracks, t Cracked badly 
Set 3:—0O.D 14-in. 
min hr. min hr. min | hr. min min. min. 
12-30 it 1 407 7 o* 45* 50 
14°50 at 1 55? 6 or - 
10-0 1st 3 30° 
8-47 ha 4 oF 
6-36 
Ol 
2-20 | ~ 
' 
* Bulging Test required to detect cracks. t Cracked badly 
Set 4 0.D. = 3 in. 
min hr. min hr. min hr. min min min. 

0 14-8 it 1 10 4 o* 30 40 

0 14-0 sf 2 40+ ; we - 

0 0-48 14+ 1 OF 6 of 

0 -O2 wht 5 o* 

0 7:°O7 _ 

0 4-62 

0 2-04 

* Bulging Test required to detect cracks + Cracked badly 
rABLE IIlI.—Conciusions ror ManpREL-Drawn TuBeEs. 

Maximum Maximum me ee 

Longi- | Circum- — 

tudinal ferential 

Stress Stress Mercur 

in Ib. per | in Ib. per ous Ammo- Ammonium Sulphuric Tin Lead 

sq. in. “qj. mm Nitrate nia. Salts Acid Solder. Solder. 

Series D Sink 3 in 
hr. min. hr. min hr. min hr. min hr. min hr. min. 
7,510 7,922 1 45 3 or 6 or 
7,130 8,070 1 50 2 40° 6 40° 
6,280 - t of _ 

1,862 5,510 

- 241-0 5,010 

- 386-0 1.870 

* Cracks appeared in Bulging Test only 
Series E Sink } in 
10.100 8.010 1 ort 2 5%) 5 5t 10 of 
RB20 15 4 0 6 or 9 30 

6,050 7,040 lL 50 6 o* 

2.272 > 000 - 
0 715 - 
106-0 4.751 

| 
* Bulging Test required t Cracked badly + No Bulging Test required. 
Series F Sink § in 

7,930 0,500 0 35? 2 0 4 40 10 o* 0 30° 0 40° 

8.380 0,860 0 36+ 2 SO 4 55 iT) o* 0 35° 0 338° 

7,930 7,910 1 ‘ . 
454-0 7,280 2 16 
615-0 6,930 7 18 
480-0 5.780 oe 


. In hollow-sunk tubes, 
crac - especially in the smaller diameter tubes, is the ‘smalle sr diameter tubes show a greater liability 
much more pronounced than in the mandrel-drawn ae season-crac *k than the large diameter tubes. 

The conditions which produce no liability 
to season-crack are given in Table V. 

corresponding draft 
small compared with the large reductions that can | in nalestien in thickness ; 


* Bulging Test required. 


the liability to season- 


red 


ictions are very 


t Cracked badly. 


. It is useful to note that in hollow-sunk tubes, 


Internal stresses, whether they be longitudinal 
or ciroonal srential, increase rapidly with sink. 

Interna] stresses diminish rapidly with increase 
therefore it is essential 








that “sinking” should be sisi by reduc- 
tion in thickness as one effect balances the other— 
in fact, by a judicious combination of dies and 
internal mandrels, tubes can be produced without 
internal longitudinal stresses 

TaBLe IV. 


Limiting ‘Internal Stress 
necessary for Season-Cracking 


Accelerating Agent. 
(ib. per square inch). 


Mercurous nitrate 7,130 
Ammonia 6,280 
Ammonium salts. . 8,070 
Sulphuric acid ia 8,220 
Tin solder . an P — 
Lead solder : : ‘ - 
TABLE V. 
| 

Diameter oftube(in.) .. ? nt Ss ay 2 
Maximum sink (in.) ‘ 0-078 0-112 | 0-135 | 0-165 
Minimum internal stress 

(tons per squareinch) | 7:07 | 6°36 4-38 4-14 
Corresponding draft reduc- | 

tion (per cent.) 9-95 9-23 8-34 7°76 

8. It is interesting to note that tubes can be 


produced which have longitudinal tension on the 
inside instead of the usual compression. 

The work was carried out in the laboratories of 
the Erith Technical College and of Messrs. Vickers- 
Armstrongs, Limited, Erith. 








THE FUSENKO POWER PLANT, 
KOREA. 


Tue Fusenko Power Plant, situated on the 
Fusenko River in Korea, is the largest hydro-electric 
installation in the Far East. This river, which is 
a branch of the Yao-lu River, rises in the Fusenrei 
mountains, near the Sea of Japan, at an altitude 
of about 6,000 ft. After flowing approximately 
100 miles in a northerly direction, it joins the 
Oryokko River. Its upper reaches flow through 
the Kantairi Valley, where it is dammed to form a 
reservoir. This reservoir extends over an area of 
9-3 square miles and has a storage capacity of 
approximately 25,000 million cub. ft. As a result, 
a constant flow of 6,000 gallons per second is always 
available for power generation. 

A pressure tunnel of horse-shoe section, having 
a height of 13 ft. 4 in., a width of 12 ft. 4 in., and 
a length of 17 miles, conducts the water to the 
surge chamber on the other side of the mountain 
range, which rises from 4,920 ft. to 5,900 ft. In 
order to prevent sand and mud from penetrating 
into the tunnel, the entrance of the latter was 
located at a height of 19 ft. above the bottom of 
the reservoir, while for the same reason a trash rack 
is provided. From the surge chamber a pressure 
pipe, 10 ft. 4 in. in diameter, made up of }-in. plate, 
leads to the power station, where it divides into 
four branches with diameters of 1 ft. 4 in. to 
3 ft. 9in., respectively. A view of the pipe line 
appears in Fig. 1. The pipes are riveted so as 
to overlap at the upper end, whilst at the lower 
ends they are provided with collars. Each pipe 
is fitted with two Voith regulating valves of the 
type illustrated in Fig. 2. The upper valve of each 
pair can be opened or closed either by hand or 
by an electric motor with spur and worm gear- 
ing, whereas the second valve is designed as a 
quick-acting valve, which is operated by the gear 
which is shown diagrammatically in Fig. 3. As will 
be seen, the valve spindle carries a roller lever A, 
which is guided axially by a_cross-piece B. This 
cross-piece is connected to a servo-motor piston C, 
from which a cup and the drop-weights D, which 
close the valve, are suspended. The servo-motor, 
the oil pressure of which is produced by a hand 
pump, brings the valve into the open position, and 
as soon as the latter is fully opened it is mechanically 
locked by the catch E. The operating gear is so 
designed that the valve can be closed by a trip 
in the event of the pipe bursting. This device can 
be actuated by a lifting magnet with push-button 
| control, or by hand. If the speed of the water in 
| the pipe exceeds a predetermined limit, the hydraulic 
pressure on the plate F causes the latter to move 
away from its normal position and the weight 
lever to be released. A rod connected to this lever 
then releases the catch of a second lever, which, 
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THE FUSENKO POWER STATION, KOREA. 
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Fie. 1. Preer Line anp Power Sration. 








Fie. 2. Reeautatinc VALVE IN MAKERS’ Works. 


up till then, has prevented the weight falling and | by the movement of other rods and is opened by a 
the valve closing. At the same time, the pilot | spring. The oil in the cylinder of the servo-motor 
valve G is freed from the action of a further weight ! is thus enabled to escape, so that the piston moves. 


When the downward motion is nearly completed, a 
guide arm H, which is fitted on the piston rod of the 
servo-motor, comes into contact with the end stop 
of the valve. Asa result, the pilot valve is partly 
closed, and the remainder of the oil in the servo- 
motor cylinder only escapes very slowly, thus ensur- 
ing that the valve comes gently to rest on its seat. 

If it is desired to open the valve again, the 
operating gear is re-locked by means of a lever 
and the drop-weight is raised by the servo-motor, 
the hand pump being used to actuate the latter. 
Pilot lamps on the switchboard in the power station 
show whether the valve is open or closed. The 
gear can also be released by a hand lever J or by a 
lifting magnet K. A special test gear is provided 
and makes it possible to ascertain quickly and easily, 
| even during working, whether the valve is ready for 
| operation, without disturbing the flow of water to 
|any great extent. For this purpose a pipe is ex- 
| tended from the stem of the pilot valve G, and 
|runs through a guide arm for the servo-motor 
| piston rod. A slot is milled in the upper part of 
| this pipe and serves to take a key I. To test the 
| valve, this key is inserted in the slot in the 
|pipe. If the drop-weight is then released, the 
| guide arm, after falling a short distance, strikes 
|the key in the operating spindle and closes the 
pilot valve. Once the test is completed, the 
| key is removed and the drop-weight is again 
| raised. 

To prevent a vacuum from forming when the 
| pipes are emptied, or to permit the air to escape 
| when the pipes are filled, a combined air inlet and 
| outlet valve is placed under the main valve in 
each pipe. When the pressure in the pipe drops 
|to 39-4 in. w.g., this valve opens and remains 
|open until the water raises a float, i.e., until 
| the pipe is sufficiently full again. The pressure of 
| the water then keeps it closed. In order to close 
| the pressure pipe, a sluice valve, having an inner 
| diameter of 3 ft. provided with hydraulic operating 
| gear, is fitted in front of each turbine. 

The power station occupies a floor-space of 2,550 
sq. yards, and contains four single-wheel double- 
nozzle Pelton turbines, supplied by Messrs. J. M. 
Voith of Heidenheim, Germany. These are de- 
signed to work under an effective head of 2,180 ft. 
and to develop each 50,000 h.p., with a flow of 
1,280 gallons of water per sec., the speed being 360 
r.p.m. The interior of the turbine rcom is illus- 
trated in Fig. 6, while a closer view of one of the 
sets is given in Fig. 4. During the official tests 
carried out by the Government prior to taking over 
this plant, a maximum efficiency of almost 92 per 
cent. was obtained, while, as shown in Fig. 5, the 
values guaranteed were not only attained, but 
exceeded at all loads. The rotors of these turbines 
are of cast steel and fitted with 13 double buckets, 
the external diameter being 11 ft. 44 in. The 
relative position of the buckets to each other is 
maintained by keys; they are bolted on to the 
wheel. The total weight of a rotor is about 11-5 
tons. The maximum diameter of the turbine 
shaft is 21-6in. The turbine and the generator 
are rigidly coupled together and the outer end of the 
latter’s shaft runs in a thrust bearing with an 
internal diameter of 12-7 in. This bearing has 
interchangeable white-metal lined bushes, both 
the top and bottom bushes being water-cooled. 
A revolving ring ensures automatic lubrication, 
while a mercury thermometer allows the temperature 
of the bearing to be checked. On the generator side, 
the turbine itself has no bearings, but is supported 
by the coupling of the generator shaft, which is 
itself carried in two bearings. The shaft and rotor 
are enclosed in a cast-iron casing with a removable 
cover. The turbine is carried on a_ bedplate 
measuring 20 ft. 6 in. by 9 ft. 3 in. by 5 ft. 7 in., and 
weighing 12 tons. 

The cast-iron nozzle ring and the wrought-iron 
spiral casing are connected to the underside of 
the bedplate. They are bolted together and after 
being grouted in with concrete, form with the 
foundation, an extremely strong anchorage for the 
whole unit. The nozzle ring carries the lower nozzle, 
as well as the sand protection pipe, jet deflector and 
brake nozzle. The nozzles themselves are made of 
cast steel and have interchangeable end pieces. 








The diameter of the jet is 7 in. 
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Each turbine is equipped with a double governor 


of the Voith type, which regulates both the size of 


jet by means of a needle and acts upon the jet 
deflector. This is operated in the following manner : 
In the base of the governor is a servo-motor cylinder 
in which two pistons move; one of which acts on 
the needles and the other on the jet deflectors. Each 
piston is operated by its own pilot valve. In case 
of a small alteration in load, the needles work alone, 
the amount of their displacement in the nozzles 
ensures the necessary section of jet which corre- 
sponds to the load. In the case of a sudden drop in 
load, however, the deflectors also come into play, 
and deflect a part or the whole of the jets from 
the buckets. The needles move slowly forward, so 
that any dangerous increase in pressure in the pipe 
is effectively prevented, and at the same time the 
deflectors are withdrawn from the jets. The double 
governor is equipped with a protective device in 
case the belt breaks. This consists of a roller 
which runs on the governor and is carried on a 
lever so that it drops when the belt breaks, and thus 
releases a catch. A spring then actuates the 


governor valve and the deflector is driven forwards. 





50,000- 








H.P, Turpine. 


To allow the turbine to be shut down rapidly, a 
brake counter-flow nozzle is used, the mouth of 
which is 1-7 in. in diameter. The water for this 
nozzle is obtained from a pipe connected in front of 
the main sluice valve, which is closed by special 
valves. 

The size of the turbine may be gauged from the 
fact that the highest point of the casing is 8 ft. 11 in. 
above floor level, while the lower nozzle is situated 
11 ft. 6 in. below the floor. Each set is 39 ft. long. 


Hicuways tn CzeEcHOsLOVAKIA.—The Czechoslovak 
Road Fund was established in 1928, and, during the 
first five years of its existence, a sum of 1,800 million 
crowns has been disbursed from the Fund for the repair 
of existing, and the construction of new roads. The 
State roads in Czechoslovakia have a total length of 
8.475 km., and about half, namely, 4,190 km., have 
now been repaired, while a sum of 1,500 million crowns 
will be expended on the remaining 4,285 km New State 
roads are to be constructed, at a cost of 500 millions in 
Slovakia and Carpathian Ruthenia Highways other 
than State roads, those under the control of local 
authorities, have a total length of 10,000 km., and it is 
hoped that a sum of from 1,200 to 1,500 million crowns 
may be available from the Road Fund for work on these 
roads during the next 10 years. 
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PROPELLER PERFORMANCE. 
By W. R. G. Wurrtne, M.A., M.Inst.C.E. 

In the case of the more important ship designs 
it is frequently a condition of the builders’ contract 
that tank tests of model propellers operating behind 
a model hull should be undertaken. This 
course much advocated by the Tank authorities 
themselves, on the ground that open-water experi- 
ments on propellers are not usually and directly 
applicable to the conditions existing at the stern of 
a vessel. In spite of the inevitable expense and 
delay of this procedure, it is a course which com- 
mends itself where large issues are involved, provided 
one has a reasonable assurance that the results are 
reliable. The obvious criterion of reliability is the 
agreement between such specific experiment and 
the eventual trial trip. Disagreement, on the other 
hand, leads one to inquire into the order of 
accuracy inherent in the procedure. 

It is clear that an ad hoc experiment of the type 
referred to is subject to the observational errors of 
both parts of the experiment, and, further, can at 
the best have no higher order of accuracy than 
pertains to the “open water” experiments on 
propellers. But these latter, in the form of pub- 
lished data covering group experiments extending 
over many propellers of gradually varying charac- 
teristics, have the added reliability of all group 
experiments, the automatic fairing away of indi- 
vidual error. 

A recent editorial comment on some newly 
published data stated that only from group experi- 
ments, when the results of many screws of a family 
are faired into each other, can reliable data be 
secured. 

Without necessarily going so far as this, one may 
safely affirm that any isolated experiment, particu- 
larly if both propeller and hull are involved, will 
have an accuracy inferior to a result chosen at 
random from group data, other conditions equal. 

It is, therefore, of interest to consider what degree 
of accuracy can be attached to existing published 
propeller data. Such data, where of the group 
variety, are necessarily for open-water conditions. 


is a 
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a full-size propeller in the open, the only course 
available is to compare one set of information with 
another, and from their concordance, or the reverse, 
come to some conclusion as to their mutual consis- 
tency, and as to their order of internal accuracy. 
This course does not, of course, reveal in any way 
whether the results are applicable to full-scale work, 
but it does at least lead to an appreciation of the 
errors inherent in the experimental work as such. 

In order to visualise the present situation, it 
may be as well, in the first instance, to select a 
concrete example of a propeller capable of absorbing 
about 1,000 h.p., and to find out what performance 
the several authorities assign to it, if in open-water 
operation. 

Froude, Schaffran and Taylor formulated the 
groups of data best known and most available, 
whilst for pitch ratios of unity, the National Phy- 
sical Laboratory has published in the last year or 
two a considerable body of information. 


Propeller performance depends on a very large | 


number of characteristics, of which the more impor- 
tant only need be mentioned at this moment. These 
are :—pitch ratio (of primary moment), number of 
blades, blade area, blade thickness, blade sectional 
shape, and depth of immersion. Smoothness of 
surface is also of vital importance, but in this 
respect, and also as regards immersion, the experi- 
ments referred to are on a common basis. 

For the absorption of about 1,000 h.p., we may 
select a four-bladed propeller 10 ft. in diameter, of 
unity pitch ratio, revolving at 145 r.p.m. and 
advanced in open water at a speed of 10 knots, i.e., 
at a nominal slip ratio of 0-30. To suit the N.P.L. 
data, which are available for a developed area ratio 
of 0-406 only, we will select that value of area 
ratio. 

The data to be considered relate to elliptical 
blades of straight face and circular back in each 
case, the only variant of importance being blade 
thickness, usually expressed as a fraction of the 
diameter and designated B.T.F. 


The predictions obtained from the several 

authorities are : 
. Principal Input, | penn. | Output, 

Authority. | Variant. HP Efficiency. HP. 
Froude, 1908 ..| B.T.F. 0-035 847 0-661 | 560 
Schaffran, 1923 0-05 982 0-620 608 
N.P.L. 1932 0-047 1,072 0-615 659 
Taylor, 1929 0-05 1,147 0-664 761 
faylor, 1929 0-04 1,095 0677 | 742 


The last two lines illustrate the effect as found 
by Taylor of variation in blade thickness. It seems 
reasonable to assume as a first adjustment that the 
same proportionate order of variation is applicable 
to the figures of the other tanks, if all are to be 
brought to a common blade thickness fraction. 

Reduced in this way to a basis of 0-05 B.T.F. 
we have: 


Froude B.T.F. 0-05 910 0-641 584 
Schaffran ... - 0-05 982 0-620 608 
N.P.L. - 0-05 1,092 0-609 665 
Taylor » 0°05 1,147 0-664 761 


These results are now comparable except for the 
fact that Froude used a specially small boss and 
Taylor eliminated his altogether by running so-called 
dummy runs without any blades on the boss. Such 
a run would require a small torque to revolve the 
boss and a small-pull, negative thrust, to overcome 
the translational resistances of the boss. Thus, if 


As it is not feasible to check such data by running 





The amended figures become :- 


(Actual Model.) H.P. Efficiency. H.P. 
Froude 0-8 ft. diam. 925 0-615 570 
Schaffran 0-4 ft. ,, 980 0-620 610 
N.P.L. 1-0 ft. 1,090 0-609 665 
Taylor 0-75 ft. ., 1180 0-615 725 


Thus, when the several experimenters’ results are 
adjusted as far as possible tu a common basis, there 
remains a gapof 27 per cent. in input and in output 
that is unbridged. The propeller, running as 
defined, may absorb 925 h.p., or 1,180 h.p.; we do 
not know which. It may deliver, as thrust, 
570 h.p. or 725 h.p. ! 

As a matter of scientific research this result is 
disappointing and, in respect of practical application, 
disconcerting. 

If, in the case of group experiments such as these, 
interpreted in the most tolerant fashion possible, 
one is left in doubt about open-water performance to 
the extent of 25 per cent., one may well be pardoned 
if loath to accept some isolated experiment, com- 
bining the interaction of hull and propeller, at a 
very high value. 

The one reassuring feature is that the effici- 
encies, after undergoing the adjustments indicated, 
show a fairly close agreement. 

It hardly seems credible, however, that the 
results of Tank work are necessarily so discordant. 





Considerable attention is still being given to the 
varied manifestations of unstable coupled oscilla- 
tions in aircraft, to which the term flutter has been 
applied. During the early part of the year the 
effect on the flutter of airscrew blades of a large 
disparity between the frequencies of torsional and 
flexural oscillation, especially in long blades, came 
under consideration. Theory indicates that true 
flutter may occur, however large the ratio between 
these frequencies, and experiments, both on the 
model and full scales, have demonstrated that severe 
blade flutter can occur when periodic external 
impulses are not present. Such impulses, arising 
from inequalities in the air encountered periodically 
during flight, may, admittedly, give rise to oscilla- 
tions, but the independence of true flutter on this 
factor has been amply demonstrated by a test of 
a full-scale airscrew of zero pitch. In this case, 
the screw was mounted on a spinning tower and 
experienced no advance relative to the air. 
Periodical aerodynamical impulses must thus have 
been absent ; nevertheless, at a high rate of revo- 
lution, the screw fluttered so severely that the 
blades were fractured. 

A theoretical investigation of the flutter of servo- 
controlled rudders is approaching completion, in 
which novel and interesting points have arisen from 
the manner in which the motions of the main and 





Such discrepancies do not occur in other depart- 
ments of physical research, and it is by no means 
clear why the science of ship design should be more | 
dependent on an act of faith than other spheres of | 
engineering. 





THE NATIONAL PHYSICAL 
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(Continued from page 211.) 
AERODYNAMICS DEPARTMENT. 


Spinning, Flutter and Buffeting.—Research into 
the complex phenomena included under the term 
spinning of aircraft has by no means reached 
finality. Definite progress, nevertheless, continues 
to be achieved and conclusions of a fairly general 
character can now be advanced with sufficient 
confidence to justify a simplified presentation of 
the subject, with practical recommendations for 
| the assistance of designers, which is at present in 
course of preparation. Experimental work during 
the year has been mainly concerned with wind- 
tunnel trials of specific machines for which spinning 
propensities of unusual interest have been reported 
from full-scale observation. The spinning balance 
has also been fully occupied in the provision of 
accurate numerical data to serve as a basis for 
suggested remedial and safety measures. On the 
| theoretical side, detailed calculations have been 
made of the spinning properties of a number of 
| typical aeroplanes. These computations, whilst 
| fully supporting the fundamental conception that 
| it is the combination of inertial and rolling stability 
| properties which is of importance in spinning, 
rather than either property by itself, has further 
indicated two types of aircraft which are specially 
liable to dangerous spins. These are, first, un- 
staggered biplanes with weights on their wings, 
having a positive difference between the inertias 
about the lateral and longitudinal axes; and 
second, heavily loaded monoplanes and_ highly 
staggered biplanes with their big weights in the 
body, for which the difference between the inertias 
about lateral and longitudinal axes is negative. 
Recent work has further revealed certain very 








the elimination is set aside, the input must be a little 
greater than the figure given and the output a | 
little less. Some reduction in efficiency is inevit- 
able, but how much is unknown. 

For want of better guidance, assume that the effi- 
ciency is thereby reduced to the mean value found 
by Schaffran and the N.P.L., viz., 0-615. A small 
range of choice will then exist as to the values to 
be placed on the two effects of the boss. If we 
adopt a value of 35 h.p. in each case (one may be 
a little greater, but only at the expense of the other 
being correspondingly less), we obtain 1,180 and 
725 as the probable input and output with boss 
included. We may also surmise that for the Froude 
propeller an addition and subtraction of 15 h.p. 
will be a normal change due to the larger boss. 





unsuspected behaviour in machines where, in 
addition to bad inertia-rolling properties, the body 
has little effective side area and the fin and rudder | 
tend to be shielded by the tail plane under spinning | 
conditions. With such a combination of unfavour- 
able design features, recovery from spinning may 
prove more difficult with the centre of gravity 
forward, or with elevators set down, and in extreme 
cases it may even happen that descent into denser 
air makes recovery more difficult. The fact that 
these effects are precisely the opposite of those 
experienced with machines having good spinning 
properties serves to emphasise the value of the 
Laboratory researches which are directed towards 
the complete understanding and control of a pheno- 


servo-rudders are geared together when the rudder 
controls are fixed. Full-scale data are still being 
collected to support the theoretical conclusions, 
but it appears probable that mass balance of the 


| Servo-flaps will prove to be an effective preventive 


measure. 

A problem which has recently come into promi- 
nence and which presents, as regards treatment, 
many points of similarity with flutter, concerns the 
loss of aileron control due to wing twist. At a 
particular forward speed, known as the reversal 
speed, the effect of a downward aileron in increasing 
lift is just balanced by the negative lift of the wing 
due to wing twist caused by the aerodynamic force 
on the aileron. At this flight speed the aileron 
control is quite ineffective, whilst at higher speeds 
its influence is actually reversed. Wind tunnel 
experiments have been conducted on a light model 
wing to ascertain what means of restricting this 
effect are practically available, and, as the outcome, 
certain conclusions have been established, relative 
to wings of normal plan form, from which it appears 
that the reversal speed can be raised by increasing 
the torsional stiffness of the wing and by moving 
the centre of pressure of the aileron load towards 
the leading edge. , 

Research on the buffeting of aeroplane tails has 
been continued by wind-tunnel experiments, and 
it has now been established that the severity of 
buffeting for wing incidences at or above the stall 
is greatly enhanced when the natural frequency of 
oscillation of the tail agrees with the predominating 
eddy frequency in the wake of the wing. No clear 
evidence has been found, however, for the occur- 
rence of resonance at incidences below the stall. 
Buffeting tests with different wings have all shown 
effects of similar severity, provided that the compari- 
sons are made at incidences similarly related to the 
stalling angle. Whilst it appears improbable, 
however, that one wing section is inherently superior 
to another as regards buffeting, the effect in any 
particular machine or wing body combination will 
depend on the wing profile, especially in proximity 
to the body. This last feature is, at present, under 
investigation by wind-tunnel tests in which the 
buffeting oscillations of a flexible tail unit are 
observed in relation to alternative types of fillet at 
the wing-body joint of a simplified monoplane 
structure situated at an appropriate position up- 
stream of the tail, the latter being separately 
supported and provided with an optical arrangement 
whereby its vibrations can be examined and 
recorded. 

Puysics DEPARTMENT. 


Sound.—One of the most remarkable features 
of current scientific research is undoubtedly the 
extent to which the results of physical experiments 
are finding applications in industry. Whilst this 
statement applies generally throughout the whole 
range of subjects included by the term physics, 





menon with very dangerous possibilities. 





it is particularly the case with sound which, for 
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long regarded as a rather dull, academic subject 
and attracting little popular interest, has recently 
assumed a new and vigorous lease of life. The 
reasons for this revival, prominent among which 
are the development of wireless apparatus, of sound 
films, of motor transport, of steel-framed and 
concrete buildings, and of mechanical domestic 
appliances, need no recapitulation. What may, 
however, be emphasised is the degree to which 


engineers and architects are applying scientific | 


methods in the wholly laudable endeavour not 
merely to respond to, but rather to lead, the public 
taste for good reproduction of desirable sound 
and music, and for the suppression of undesirable 
noise. This attitude is reflected in the growing 
volume of test work, carried out on the acoustical 
properties of sound-reproduction apparatus and 
noise-reducing materials, which occupies a 
most important part of the Physics Department’s 
activities. In addition, moreover, to these expand- 
ing commercial requirements, the Laboratory 
must keep in the forefront of acoustical progress 
as regards both new researches and precise measure- 


now 


ment. 

To meet these demands, a new acoustics building 
has been designed of which the first portion, now 
well advanced towards completion, is shown in the 
sketch plan of Fig. 24.* It consists of two trans- 
mission rooms and one reverberation room, each 
with its own measurement chamber. Accommoda- 
tion is also provided for the preparation and storage 
of test specimens, many of which, of the nature of 
absorbent plasters or panels, require setting time, 
and may prove to be subject to secular change. 
The building has been situated in a position free 
from external noise and vibration and it is founded 
upon a_ reinforced-concrete raft. For internal 
acoustic isolation, each of the three experimental 
chambers consists of a complete room separated on 
all sides by an air gap from an outer enclosing 
room of similar shape. Except near the test 
aperture between the two transmission rooms, 
where the walls are only 0-5 in. apart, the air gap 
is generally 1 ft. 6 in. wide. Direct connection 
between the outer and inner rooms has thus been 
avoided as far as possible, and the necessary 
supports for the inner rooms consist of concrete 
piers which are insulated from the floors by slabs 
of cork, originally 2-5 in. thick when uncompressed, 
bound round with a steel frame and mounted between 
heavy steel plates. The inner chamber walls 
being of 14-in. brickwork, the weights so supported 
range from 130 tons to 210 tons, the loading of the 
cork slabs being about 3 to 4 tons per square foot. 
Previous tests have shown that, under these condi- 
tions, the eventual compression of the cork will 
amount to about 0-5 in., but that the test rooms 
will be almost completely free from external vibra- 
tions of frequencies above 30 cycles per second. 
Provision has been made to facilitate the hydraulic 
lifting of the inner rooms for replacement of the 
cork should the latter be found subject to serious 
secular deterioration. 

With the object of achieving uniformity, the 
reverberation room fitted with independent, 
closely-fitting solid-steel doors, respectively, 3-625 
in. and 2-5 in. thick, the superficial weights corre- 
sponding to those of tne 14-in. and 9-in. masonry 
of the adjacent inner and outer walls. Two 
similar steel doors, provided over the roof-lights, 
can be opened to admit daylight and ventilation. 
An alternative arrangement has been used for the 
transmission rooms, each of which is fitted with 
three independent doors of 3-in. solid woodwork. 
A shallow recess fitted with steel shutters is provided 
in one of the walls of the reverberation room for 
test specimens 10 ft. square. Opening or closing 
the steel shutters over the sample of sound absorbent 
material will enable the corresponding reverberation 
times to be rapidly obtained and so obviate the 
effect of sporadic humidity changes on the absorption 


18 


values. 


have to be applied in a moist condition. The volume 
of the reverberation chamber is about 10,000 cub. ft., 
and the internal surface area about 3,000 sq. ft. 

* The permission of the Controller of H.M. Stationery 


Office has been obtained for the reproduction of the 
illustrations from the Report produced in this review. 


Panel heating at the back of the recess | 
will facilitate the drying of test absorbents which | 


On the assumption of 0-017 as an absorption coeffi- | 
cient for hard painted plaster in the case of sound 
at frequencies in the region of 500, the reverberation 
period for the room, on the simple Sabine formula, 
is just about 10 seconds. 

The test aperture in the dividing walls of the | 
transmission rooms will take panels and partitions 
measuring 9 ft. by 7 ft. Foundation slots have 
been fitted in the floors for tests on machine silencing, 
whilst provision has been made, in one of the trans- 
mission rooms, for constructing a ceiling aperture, 
7 ft. by 6 ft., above which it is hoped to erect, in the | 
future, an additional experimental room for the 
study of floors and ceilings, as regards both air-borne | 
and structure-borne noises. All three experimental | 
rooms are asymmetric, both in plan and elevation, 
so that no two walls are parallel; neither are the 
ceilings horizontal, the object being to minimise 
the effects of stationary waves and room resonance. 
As a standard finish, all the walls will be hard- 
plastered and cellulose painted, but wooden battens 
have been fixed at intervals in the transmission 
rooms to allow absorbent to be mounted if and 
when required. Ventilation by pressure feed is 
proposed, and constant temperature in the experi- 
mental rooms will be approximately achieved by 
passing warmed air between the double walls. 
The lagged room, shown hatched in Fig. 24, has 
had to be omitted for the time being, on the score 
of economy, but it is hoped that this room and the 
first floor chamber, referred 
to above, will be sanctioned 
in the near future in order to 





When theoretica! allowance is made for resonance, 
closer agreement with the experimental values 
is obtained for heavier partitions, but it is necessary 


| to suppose that each panel may have several modes 


of resonance, which is, of course, consistent with 
the general theory of the vibration of plates. The 
character of the vibrations produced by impact 
on one face of a partition is under examination and 
is of importance from the practical aspect of noise 
transmission in multi-floored buildings. Measure- 
ments of the intensity of sound generated by impact 
will be undertaken when the upper room, with its 
floor-ceiling aperture, of the new Acoustics Building 
is available. The transmission of sound through 
glass partitions is of very great architectural 
importance in view of the type of structure now 
commonly erected for office buildings, where 
50 per cent. or more of the outer walls may consist 
of window, and where the partitions between rooms 
are of light and temporary construction. Theoretical 
and experimental studies of the transmission of 
sound through air-spaced partitions with parallel 
glass walls, representative of double windows, 
have shown that the transmission coefficient is a 
complicated function of the thickness of the air 
space depending, also, on the resonance frequency 
of one of the glass panels. If the frequency of the 
transmitted sound exceeds that of panel resonance, 
there will be one or more thicknesses of the air 


space for which the sounc ansmissio' asses 
f hich tk nd transmission passes 





meet the expressed require- 
ments of industry. 
Suppression of Noise.— 
While the methods of sound 
measurement at present in 
vogue in the Physics Depart- 
ment can regarded as 
providing a satisfactory basis 
for recommendations as to 
practical means of reducing 
undesirable noise, the experi- 
mental apparatus and tech- 
nique are under constant 
revision with the object of | _ 
extending the range of ac- (s434c) 
curate observation. In view, 
moreover, of the rapid growth of industrial interest 
in acoustical matters, the rapidity with which 
sound insulating and absorbing materials can be 
tested becomes of importance. It is of interest, 
therefore, to note one or two directions in which 
the mode of conducting such routine tests has 
been improved during the past year. In the present 
method of measuring sound transmission, the panels 
to be tested are sealed into an aperture between two 
acoustically-insulated An approximately 
pure note is sounded by a loud-speaker in one room 
and the intensity of sound transmitted, which 
varies with the frequency of the note, is measured 
in the other. To counteract the effects of reflection, 
the microphone used for measuring the transmitted 
sound is mounted, in turn, in a series of standard 
positions, and the walls of the rooms are covered 
with sound-absorbing material. In order to deal 
with panels of high insulating value, it has recently 
become necessary to increase the power of the 
source of sound by utilising the electric main supply 
in the power stage of the oscillator. A motor- 
generator, working from the alternating-current 
mains and supplied with smoothing circuits, has also 
replaced the batteries previously operating the 
microphone equipment. Finally, the arrangements 
for sealing the test aperture have been redesigned, 
with the net result that panels giving reductions up 
to 75 decibels at 2,000 cycles per second can now 


be 


rooms, 


be confidently tested. 

The data derived from a large number of tests on 
the transmission of sound through single partitions 
have recently been the subject of a valuable theoreti- 
cal analysis. It appears that, for materials such as 
paper, sailcloth or light boards, the order of trans- 
mission and its variation with the pitch of the note 
and with the mass of the panel, are predictable 
without assumptions as to resonances in the parti- 
|tion. With materials as light as paper, the damping 
|effect of the air on vibration becomes important. 




















777, To be Constructed 
Later. 


—— | . GINEERING 





through maximum values. The important con- 
clusion is thus reached that, for certain combinations 
of frequencies, an increase of the distance between 
partition walls may actually impair the sound- 
insulating properties. As regards opaque partitions, 
a review of the various types of panels of building 
materials submitted during the past year for 
measurement of insulating properties to air-borne 
sound reveals a tendency, on the part of designers, 
towards panels of complex structure intended 
to achieve the desirable combination of low trans- 
mission and light weight. The results measured 
at the Laboratory have amply demonstrated the 
definite advantage which a wall of multiple structure, 
with its elements well separated, possesses over a 
simple structure of the same weight. 

In much the same way as progress is being made 
towards the reduction of sound transmission on the 
structural scale, so also the properties of commer- 
cially-produced sound-absorbing materials, intended 
for lining the walls and ceilings of rooms, are being 
steadily improved. Acoustic-absorbing powers, 
which vary with the frequency of the source of 
sound, may be determined from observations of 
the rate of decay of a sound which is suddenly 
interrupted in a reverberation chamber lined with 
the material under test. With increasingly absor- 
bent materials, the rates of decay become more 
rapid and more difficult to measure accurately. 
In order to keep well in advance of industrial 
requirements, the Laboratory has constructed a 
new instrumental reverberation apparatus which 
enables measurements of absorption coefficients 
to be made over a range of about 40 decibels at 
frequencies ranging from 120 to 4,000 cycles per 
second. Rates of decay of sound intensity are 
electrically recorded, and by the use of a 
thyratron valve as a relay, the time lags of 
the instrument have been reduced until it is now 
possible to measure reverberation times of less 
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than one second with some precision. As a some- 
what approximate alternative, a stationary wave 
method of measuring acoustic absorbing power 
is under examination. It offers advantages over 
the more accurate reverberation method when only 
small samples of the absorbent are available, and 
provides a quick and ready means of arranging in 
order of absorbability a number of different materials 
which are structurally of the same general character. 
In point of fact, however, acoustic absorbents 
now produced commercially cover a wide range of 


materials and those tested during the past year | 


include plain and decorated fibre boards, felts of 
various types, rubber, sprayed ashestos fibre, slag- 
wool and acoustic plaster. 

Apart from the remedial measures afforded by 
sound insulation and absorption, the general 
acoustic problem involves investigation of the 
shape and disposition of the members comprising 
a structure. Specific examples under this head 
include examinations of a church, a college assembly 
hall and a new type of omnibus, which have recently 
been concluded ; whilst on the broader question 
of the noise transmitting characteristics of steel- 
framed, as compared with other types of, buildings, 
a comprehensive research directed towards the 
suppression of both air and structure-borne noise 
is at present in hand on behalf of the Steel Structures 
Research Committee. A similar, general investi- 
gation of the reduction of noise in aircraft has been 
in progress for some years. As the outcome of 
earlier work by the Laboratory, numerous features 
have been incorporated in subsequent aircraft 
designs, and their value has recently been checked 
by noise measurements taken during service flights 
in the new type of machine now operated on the 
Imperial Airways service. Very favourable results 
have been achieved, largely owing to the use of 
slow-speed airscrews, suitable location of engines, 
and improved insulation of cabin walls. In this 
connection, the airscrew is a particularly important 
factor and is still under investigation. Experi- 


ments have been conducted, in co-operation with 
the Royal Aircraft Establishment, with a high-speed 
model airscrew working in a wind tunnel, to investi- 
gate the effect of forward speed on the sound emitted 
under various conditions of airscrew speed and 
thrust. 


INSTRUMENT READINGS. 


As illustrating the breadth of application of the 
Laboratory’s researches, mention may be made of an 
| investigation, on behalf of the Royal Society of 
| Medicine, into the factors affecting the rates of 
| decay of tuning forks such as are used in otological 
| testing. Attention was paid to the type of finger- 
grip employed and to the effect of lack of balance 
of the prongs, the latter being found to increase the 
rate of decay and to accentuate the usual tendency 
of forks to decay at a greater rate when the amplitude 
| is large than when it is small. 
(To be continued.) 


THE USE OF THE MOTION CAMERA 
FOR TESTING ELECTRICAL 
APPARATUS.* 

By W. Witson, M.Sc., B.E., M.LE.E., M.A.LE.E. 
Tue kinema camera, and similar recording cameras, 

are of great use in connection with the testing of 

electrical equipment, and are destined to play an 
increasingly important part in such work. Their 
principal uses are, firstly, the recording of the visual 
result of tests, more especially those effects which may 
be too transient for reliable detection by the eye; and, 
secondly, the keeping of a continuous and simul- 
taneous record of the readings of a comparatively large 
number of meters during a long test cycle. A third 
function is the instruction of operators in the manage- 
ment of intricate pieces of apparatus, while propaganda 
and advertisement exemplify a fourth use which has 
become quite an extensive one, but does not call for 
further reference in this paper. Tests belonging to the 
first category may be exemplified by those on electrical 
| circuit-breaking apparatus, such as large oil-immersed 
| breakers, high-speed air circuit-breakers, fusible cut- 
outs and lightning arresters. In all these, the signi- 
| ficant part of the test lasts only a short time, such 
as from one cycle to seven cycles (20 milli-seconds to 
| 140 milli-seconds), and a complete record can, there- 
| fore, be afforded by only a few feet of film. The 
| data supplied by the photographic record include the 
|nature and duration of the arc (in the case of an 
air-break apparatus), the emission of flame, smoke, 
or molten metal, the duration and speed of any 
visual effects, and, not least important, the moving or 
springing of the various parts. The record is especially 
valuable in that it is able not only to detect such 
occurrences, but to measure with a close degree of 
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accuracy their dimensions and duration. An excellent 
example of such tests has already been published by 
Torchio.* In these, the heavy current-carrying capacity 
of certain large oil switches was measured in air by 
passing currents of the order of 100,000 amperes 
through their locked contacts, and photographing the 
result by the kinema camera. In order to record the 
action at every half cycle, the taking speed was 
increased to 50 frames per second, and the shutter 
was synchronised with the positive and negative peaks 
of the 25-cycle current employed. This also had 
the advantage that the reproduction in the projecting 
lantern took place at less than one-third the taking 
speed, and the happenings could thus be the more 
closely studied. As the current and voltage values 
were simultaneously recorded by means of the oscillo- 
graph, it was possible to correlate the are flashes and 
the general behaviour of the models with the changes 
in the electric circuit; and conclusions were drawn 
which had important consequences in circuit-breaker 
design. 

When a more or less elaborate structure is being 
tested, it is important to know which member fails 
first, and it is frequently impossible to do so without 
taking a continuous photographic record. Two 
extracts from such a film are given in Figs. | and 2, 
Plate XII, showing the collapse of one of the members 
during the failure of a 132-kV grid transmission tower. 
This example formed one of a series of tests to destruc 
tion that were made at Wembley on all types of towers 
before the design was standardised. A somewhat 
similar method is adopted in investigating the cause 
of accidental breakage in the case of more or less 
fragile articles, such as valve filaments. In the early 
days of the dull emitter, the effect of various kinds of 
mechanical shock upon the assembled valve was ex 
plored by means of the kinema, and Fig. 4, Plate X11, 
shows a single frame from one of the test films. 

In tests on electrical apparatus, the occurrence of 
arcing is the most common visual phenomenon, and by 
virtue of its high luminous intensity, it lends itself 
|readily to photographic recording, imprinting itself 
upon the film even under highly adverse conditions. 
| The example forming Fig. 3, Plate XII, is reproduced 
| from a film recording a dead short circuit to earth at a 
grid substation, and was actually taken out-of-doors 
while the blizzard of Feb. 24 last was at its height. 
The are was struck between a pair of horns by bridging 
them with a fuse wire prior to the closing of the main 
breaker. Besides showing the successive shapes 
assumed by the are while it was extending, the film also 
indicates the relative intensity at the various stages, 
and its duration. The full extension however, is not 
evident in this particular series of photographs, since 
the gale was blowing towards the camera, the total 
length of the arc being in the neighbourhood of 14 ft. 
to 20 ft. In this case, extinction was brought about 
by the opening of the circuit-breaker, and the last 
two frames illustrate the fading process following the 
interruption of the power supply. 

Since the duration is short and the luminosity intense, 
most arcing tests can be very conveniently recorded by 
means of a simplified form of motion-picture camera, 
which renders higher speeds practicable, and requires 
only a single glass plate of say half-plate or whole-plate 
size. One such was designed in the Laboratory with 
which the writer is associated, and is shown in Fig. 5, 
Plate XII. It consists of twelve similar lenses, each of 
which produces a separate image and is uncapped in 
turn by means of a simple rotary dise shutter, driven 
by an electric motor. Field and armature regulation of 
the latter varies the shutter speed over a wide range. 
For example, 24 to 100 or more pictures may be taken 
per second, the speed being capable of exact measure- 
ment. The procedure during a test is first to run the 
shutter for a sufficient time to enable the apparatus 
and background to be satisfactorily photographed, 
and then to close the switch that initiates the test. 
Thus the consequent arc is superimposed on a clearly 
exposed image of the apparatus, and a complete set of 
data is the result. Figs. 8 to 11, Plate XIII, are 
examples of such records. Those shown in Figs. 8 
and 9 illustrate the difference between the interrup- 
tion of direct-current and alternating-current cir- 
cuits. They actually represent the melting of exactly 
similar fuse-wires by the same R.M.S. values of 
current, but the direct-current effects shown in Fig. 8 
were recorded at the rate of 24 frames per second, and 
the alternating-current effects shown in Fig. 9 at 96 
per second. An alternating-current arc is the easier 
to interrupt, because it passes through a zero-point 
twice per cycle. Since it is momentarily extinguished 
at these points, all that is necessary is to prevent it 
from re-striking, as contrasted with the task of positive 
suppression in the case of direct-current. For this 
reason, a direct-current fuse-wire, in general, is entirely 
consumed, while with alternating-current the wire is 
merely broken at one or more points, leaving consider 
able portions of the wire unaltered. It will be observed 
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* Paper read before Section G of the British Associa- 
tion at Leicester, on Friday, September 8, 1933. 


* See Journal A./.E.E., vol. xl, page 61, 1921. 
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that the extinction of the direct-current arc is complete 
in eight frames, representing one-third of a second, 
while the alternating-current are is over in six frames, 
vecupying only one-sixteenth of a second. Since the 
test may start anywhere in the plate, the frames are 
numbered to show the order of events. 

These two figures also show a very interesting 
principle in connection with the rupture of an are, 
[he common theory is that it snaps at one point, 
very much like a stretched thread, and quite wrong | 
conclusions have been based on this assumption. The 
present photographs prove that this is not the case, 
but that the arc persists until there is not sufficient 
electrical input to maintain its temperature and conse- 
quent ionisation, whereupon it fades away uniformly 
over its whole length. The next plate, Fig. 10, 
Plate XIII, records the operation of a 660-volt direct- 
eurrent lightning arrester having two brass horn- 
gaps in series, one of which is provided with a magnetic 
blow-out and the other shunted by a carbon resist- | 
ance rod. The arcs were started by short-circuiting 
the gaps by means of fragments of tin foil, causing | 
the large discharge of the first three frames. Then | 
the gap on the left was damped out by its shunting 
resistance, while the vigorous motor action of the 
magnetic blow-out is evident on the right, in propelling 
the are-stream mechanically out of the chute and | 
elongating it to extinction. 

One of the great advantages of photographic record- 
ing is its ability to give a comprehensive and definitely 
correlated account of the behaviour of all the pieces 
of apparatus concerned in a test, enabling, for example, | 
cause and effect to be seen together. An instance of 
this is shown in Fig. 11, Plate XIII, where the protec- 
tion of rotary converters by a high-speed circuit 
breaker is analysed. The two large machines, run- 
ning in series at 1,500 volts direct current, are vis- 
ible in the background, and are among those supply- 
ing the power for the South African electrified railways. 
In order to obviate the highly destructive effects 
resulting from the flash-overs to which traction 
machines are subject, the air circuit-breaker seen 
in the foreground must be able to open its con- 
tacts and break the circuit in 0-01 second or less. 
In frame A, both rotaries had just been short-cir- 
cuited, and were beginning to flash-over, but it will 
be seen that the high-speed breaker had already begun 
to function. Only two frames later, viz., before 
0-038 second had elapsed, the flash-over was extin- 
guished and the circuit broken. The concluding 
frames E to M explained a curious apparent prolonga- 
tion of this particular arc at the commutator of the 
left-hand machine, a phenomenon which was now seen 
to be due to a transient recrudescence of the flash-over 
through a species of alternating-current surge taking 
place while the circuit was actually broken. 

An example of the second type of test film, namely, 
the simultaneous recording by the kinema camera 
of numerous quantities during a test-cycle, is illus- 
trated in Fig. 12, page 381. This shows an assembly of 
no less than seventeen instruments employed during 
the sea trials of the 19,000-ton electrically-propelled 
quadruple-screw liner Queen of Bermuda. The ship 


was put through a specified series of manquvres, | de-energised, and where the amplitude of the conse- | 


including starting, varying speed, and sudden reversal, 





and the various meters indicated the time, helm 
position, reading of the ship’s log, the voltage, excita- 
tion and speed of each of the two alternators, and the 
armature current and speed of each of the four motors. 
A study of the successive readings was of the greatest 
value in determining the transient effects at the various 
points of the cycle. The photo is actually an enlarge- 
ment of one frame of the film. 

The third use of the kinema is one which is as yet 
in its infancy, but which promises to reach large pro- 
portions with the aid of the sub-standard types of 


| projector, of which that using a 16-mm. film is probably 


the most serviceable. These smaller sizes all use non- 
inflammable film, and are portable, compact and in- 
expensive, with the result that they may be employed 
in a host of situations where the standard apparatus 
would be inadmissible. The first instance of the 
instructional functions of the film that came within the 
author’s knowledge occurred during the installation 
of automatic telephony in Australia. One of the erect- 
ing engineers was a keen kinematographer and caused 
the process of “dialling” to be photographed and 
subsequently shown with suitable commentary at the 
picture-houses during their ordinary programmes. 
The results were so successful that this method of in- 
struction has been adopted for much more elaborate 
apparatus. A good example of the latter is illustrated 
in Fig. 6, Plate XII, forming one frame from a 16-mm. 
film compiled to educate the signal-men, and other 
members of the railway staff in the St. Enoch district 


-of Scotland, in the operation of the Train Describer 


system for electrically interlinking signal-cabins. This 
is a new method that much simplifies and expedites 
the transmission of the descriptions and destinations 
of trains passing through a section, track circuiting 
and automatic stepper switches being associated in 


| bringing about a great advance as compared with exist- 


ing schemes. Its operation for all purposes and in all 
contingencies was clearly exhibited in the film, which 
met the case with every satisfaction. 

Finally, the kinema type of film is employed to record 
continuous tests involving indications of fluctuating 
currents, voltages and other quantities, as well as 
movements of mechanical parts, whether in the form 
of travel over comparatively large distances or low 
amplitude vibrations. Such records are effected by 
means of oscillograph vibrators, and are thus really 
outside the category of motion pictures. An example 
is, however, given in Fig. 7, Plate XII, to illustrate 
this use of the film, being a short excerpt from a long 
strip whereby the damped vibration of a steam-turbine 
wheel was ascertained. The wheel was caused to vibrate 
about six nodal diameters by means of an electro- 
magnet excited from a variable-frequency motor- 
generator set, the applied frequency being recorded 
by the upper wave. Below this is the wave giving the 
actual vibration of the wheel, obtained by causing 
a portion of the wheel surface to function as the mov- 
able plate of a small air condenser which varied the 
capacity in the instrument circuit, while the lower 
wave is the timing scale obtained from a 500-cycle 
tuning fork. The portion of the film selected for 
reproduction is that where the electro-magnet was 


quent vibration is therefore a maximum. From the 


data so obtained, the frequency of the latter was 
found to be approximately constant at 358-5 cycles 
per second to 358-8 cycles per segond, while the 
damping faetor, the real object of the test, was worked 
out as 0-213. 

The above are only examples of the ways in which 
the motion camera can assist the investigator and 
user in connection with the development, design, test- 
ing and operation of electrical apparatus. Its use is 
extending and its services will undoubtedly be con- 
siderably more valuable in the near future. 


THE PORTUGUESE DESTROYER 
** LIMA ’”’ 


IN the present position of the shipbuilding industry 
it is satisfactory to know that some at least of the 
vessels required for foreign navies are being built in 
British shipyards. Messrs. Yarrow and Company, 
Limited, Scotstoun, Glasgow, for instance, have just 
completed the second of a flotilla of five torpedo-boat 
destroyers they have in hand for the Portuguese Navy. 
The first of these, the Vouga, was delivered last June, 
after a series of trials had been carried out on the 
Clyde, and some particulars of this vessel will be found 
on page 144 ante. 

During the last fortnight, we understand, all the 
trials of a second destroyer, the Lima, have been 
successfully completed, the results being entirely 
satisfactory in regard to both speed and fuel con- 
sumption. We reproduce on this page a photograph 
of the Lima travelling at her full speed of 36 knots. 
As in the case of the Vouga, the Lima has an overall 
length of 323 ft., a length between perpendiculars of 
307 ft., a moulded breadth of 31 ft., a moulded depth 
of 18 ft. 9 in., and a full-load displacement of about 
1,600 tons. The construction is in accordance with the 
most modern naval practice, and the hull is of the latest 
form developed by the builders to give the greatest 
possible combination of strength, speed and man- 
ceuvrability, with good sea-going qualities. 

The armament comprises four 4-7-in. guns, two 
mounted forward and two aft; three 40-mm., anti- 
aircraft guns, two mounted aft and one between the 
funnels; and two quadruple 21l-in. torpedo tubes, 
supplied by Messrs. Vickers with their complete 
system of fire control. The accommodation for both 
officers and men is designed to give the maximum 
comfort, and adequate ventilation is provided for 
service in tropical waters. 

The propelling machinery is of the twin-screw 
| turbine type, a high-pressure and a low-pressure 
| turbine being connected to each propeller shaft through 
| single-reduction gearing. Each high-pressure turbine 
| has a special cruising turbine attached, but these 
| turbines are disconnected for speeds exceeding 15 knots. 
|The main turbines are of the impulse-reaction type, 
the low-pressure turbines being arranged for double 
flow and having astern wheels incorporated in the 
| forward end of the casing. This turbine, it should be 
| noted, is fitted with Messrs. Yarrow’s patent system of 
| improving efficiency by cutting out one half of the 
turbine at low powers. Steam is generated in three 
| Yarrow water-tube boilers fitted with the firm's super- 
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GAS PRODUCER FIRED WITH HOUSE REFUSE. 


MESSRS. WHITFIELD GAS PRODUCERS, LIMITED, KETTERING. 





heaters and air heaters ; two of the boilers are arranged | thus reducing the cost of refuse disposal to 2s. 10}d. 
in a forward stokehold and one in an after stokehold, | per ton. 
the latter adjoining the engine-room compartment and Only about one-third of the refuse at present 
thus enabling supervision to be concentrated when | received can be dealt with by this plant, the remainder 
cruising with only one boiler in use. The working | being disposed of in the existing destructors, where it 
pressure is 400 lb. per square inch and the steam|is employed for steam raising. The refuse intended 
temperature 650 deg. F. The Vouga, we understand, | for the gas producer is tipped from a belt conveyor into 
has created a most favourable impression wherever|a hopper. At the outlet of this hopper is an hydraulic 
she has been, and we have no doubt that the Lima,|ram which serves to compress the material into a 
and the other vessels to follow her, will serve equally compact mass, so that it acts as a seal and prevents 
well to uphold the prestige of British naval construction | gas escaping from the producer when charging is 
work. | taking place. The producer itself is circular in section 
— and is supported on outside stanchions. It contains 
PRODUCER GAS FROM TOWN a grate which is in the form of a flat cone and is mounted 
REFUSE in the clinker pan. Both the grate and the pan are 
. separately supported from the body and are driven 
In a recent report, Mr. Arthur Race, the Borough | by an electric motor through worm reduction gearing, 
Engineer of Burnley, described experiments made | which engages with a large worm wheel on the under- 
there during the past three years on the generation | side of the latter, the speed being variable from 0-25 
of power gas from town refuse. The plant used is | revolution per hour to 1 revolution per hour. The body 
due to Messrs. Whitfield Gas Producers, Limited, of | is water-jacketted to a height immediately above the 
Kettering, who, in 1930, secured permission from the | combustion zone and the connection between it and the 
Corporation of Burnley to erect a small experimental pan is water sealed. The clinker formed is scraped 


producer at the destructor station, to be operated | off the grate as it revolves by stationary arms, so that | 





with selected portions of the town refuse. The 
producer first installed had an internal diameter of 
4 ft. 9 in. and consumed about 3 cwt. of refuse per 
hour. With the experience gained in the operation 
of this unit, an improved form was developed, and in 
April, 1932, was substituted for the original. This | air through the fuel bed, whatever the local variation 
was of the same size and type, but had better mech- | in resistance. The grate is composed of a number of 
anical arrangments. After over a year’s successful | small closed compartments, in each of which there is 
operation, it was replaced, last February, by a larger | a restricted orifice on the under side for the admission 
unit, illustrated above, having an internal diameter of | of air, which passes through these closed compart- 
8 ft., and fitted with an hydraulic ram feed. ments, and is then distributed into the fuel through 
This is capable of disposing of between 11 cwt. and | the usual fire-bar spaces. It is claimed that no excess 
12 ewt. of refuse per hour. Tests made by the Borough | air finds its way above the normal combustion zone, 
Engineer included a continuous run for five days, | and hence no burning, partial or complete, of the gas 
followed by intermittent running for 16 hours a day, | formed in the lower layers. A reduced depth of fuel 
on five alternate days. During the 168} hours of | bed, and consequent reduction in the suction pressure 
continuous running, 97:92 tons of refuse were dealt required is another of the advantages claimed. The 
with. The yield was 5,409,900 cub. ft., of a gas having | air is supplied by a small fan which runs at constant 
a gross calorific value of 132-1 B.Th.U. per cubic ft. | 
The calorific valve remained remarkably steady | valve. 
throughout the whole run. Mr. Race estimates that,) The carbon-monoxide generated by the slow com- 
used in a gas engine, some 424 brake horse-power | bustion of the refuse is saturated with steam which is 
would have been generated continously, corresponding | supplied from the existing destructor boilers, though it 
to 1 brake horse-power-hour per 3-06 lb. of refuse | could be obtained from the water jacket of the pro- 
disposed of. He believes that about one-half of the | ducer itself. The pressure in the generator is auto- 
22,000 tons of refuse yielded per year by a town of| matically controlled at approximately atmospheric 


it passes down into the pan. It is removed from the 
pan by a stationary plough which is fixed to one of the 
supporting stanchions. 

An important feature of the producer is the 
means adopted for securing a uniform distribution of 





speed, the volume being regulated by an automatic | 


engine and it is therefore necessary that it should be 
as free from tar as possible. It may be added that 
the cleaning plant is of sufficient capacity to deal with 
the gas from two more producers of the size now in 
use. 


'80-TON ELECTRICALLY - OPERATED 
LEVEL-LUFFING CRANE. 


On the occasion of the summer meeting of the 
| Institution of Mechanical Engineers held at Glasgow 
|in the year 1923, the late Sir James H. R. Kemnal 
read a paper* in which he described the principles 
of level-luffing lever jib cranes, the manufacture of 
which had, a few years previously, been taken up by 
Messrs. Babcock and Wilcox, Farringdon-street, 
London, E.C.4, and Renfrew. In the period that has 
since elapsed the firm has paid considerable attention 
to this type of crane and numerous improvements in 
| detail have been effected, whilst the range and capacity 
| has steadily increased. The electrically-operated crane 
here described, and shown in Figs. 1 to 6, pages 384 and 
388, illustrates this progress very well; the crane is, 
| indeed, the largest yet constructed of its particular type, 
having hoisting, level-luffing, slewing and travelling 
imotions. It has been made to the order of Messrs. 
| Reynolds, Sons and Partners (Proprietary), Limited, 
| for the South African Railways and Harbours Adminis- 
| tration, and is now at work at Durban Harbour. The 
| maximum lifting capacity of the crane is 80 tons at a 
| radius of 62 ft. 6 in., with an auxiliary lift of 20 tons 
at a radius of 72 ft.6in. Its general construction will be 
clear from the illustrations, but an unusual feature may 
be commented upon at the outset. Although the crane 
is for working at the dock side and has a travelling 
undercarriage, it is not of the portal type, i.e., railway 
wagons cannot pass underneath it as is usual with dock- 
side cranes. The travelling motion is arranged to 
take place on a track at right angles to the quay wall 
and not parallel to it, and in consequence, the crane can 
be traversed away from the wall, leaving the whole 
side of the dock free for the passage of the usual portal 
cranes which are used for handling ordinary cargo. 
It can be readily run into position for loading or 
unloading heavy weights beyond the capacity of the 
portal cranes and ships’ derricks. 

The crane is seen in the quay side position in Fig. 1, 
page 384, and in the inshore position in Fig. 5, page 388. 
It runs on four lines of double rail, each 80 ft. long and 
with their heads below the ground level. These lines are 
shown in the latter view as being crossed by the portal- 
crane lines and railway lines. Portable lengths of these 
lines are used to bridge over the transverse crane tracks 
when the crane is not in use. Damage to the under- 
earriage, from accidental collision of railway wagons, 
&c., with it, is prevented by portable buffer blocks 
each 30 ft. long, which are normally carried on the 
undercarriage and are lowered over the side when 
required, in a manner analogous to a ship’s fender. 
The weight of the crane and load is distributed on four 
legs suitably cross-braced, each of the legs being 
mounted on a four-wheeled bogie with a_ball-and- 
socket joint and central-flanged rail wheels, 2 ft. 9 in. 
in diameter on the tread, the wheelbase of each bogie 
being 4 ft. 3§ in. Of the 16 wheels thus provided, 
eight are driven, through spur-reduction gear, by a 
35-brake horse-power motor running at 650 r.p.m., 
a travelling speed of 30 ft. per minute, without the 
load, being obtainable. The length of traverse is 
53 ft. The bogie wheels are of 3-ft. 6-in. gauge, the 
centres of the two tracks being 27 ft. apart. A magnetic 
brake is fitted to the driving gear, and links and shackles 
are provided which engage with hooks in concrete 
foundations, in order to anchor the crane in place at 
either end of the traverse. This anchoring device is 
| shown in the lower part of Fig. 1 between the bogies. 

The top of the undercarriage carries the race- 
path and slewing rack. The latter is built up of mild- 
steel sections, and the race-path consists of a live ring 
|of rollers running between two machined bevelled 
| paths. The height from rail level to the top of the 
|roller path is 28 ft. The upper part of the crane can, 
lof course, be turned through a complete circle, the 
slewing being accomplished at the rate of one revolu- 
tion in three minutes. The drive is by means of a 
| 35-brake horse-power motor running at 650 r.p.m. and 
|is through spur and bevel-wheel reduction gear. The 
pinion gearing with the slewing rack has teeth con- 
sisting of renewable rollers on high-tensile steel pins. 
The motion is provided with a powerful foot-operated 
brake and a slipping clutch. The upper portion of the 








100,000 inhabitants, would be suitable for use in the pressure by an Askania regulator so that the risk of | crane may now be considered. The crane is shown 
producer. During the test, the plant was fed with} leakage is reduced. The gas outlet is near the top)in Fig. 1 with two positions of the main lift, and in 


ordinary screened refuse passing a 3-in. mesh. | of the generator and is connected to a primary cooler 


Mr. Race estimates that for a town of the size stated, | in which the greater part of the tar is extracted. The | 
the plant required would cost 34,000/., whilst the | gas, after leaving this cooler, passes to a tar extractor, | 
| shown in use, lifting a locomotive 20 tons in weight. 


operating expenses, inclusive of interest and sinking | where the last 1 per cent. of the tar is extracted, and 
fund charges, would be 6,277/. per annum. The gas| then through a secondary cooler and meters to the 
produced, if used for generating electricity paid for| main valve. The tar extractor has been installed 
at 0-15d. per unit, would realise 3,152/. per annum, | for the reason that it is proposed to use the gas in an 





Fig. 5 with the main lift in operation, the photograph 
reproduced being taken on the occasion of a final test 
on the site. In Fig. 6, page 384, the auxiliary lift is 
Figs. 1 and 6 show the characteristic features of the 


* See ENGINEERING, vol. cxv, page 815, 1923. 
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80-130 H.P. 


CONSTRUCTED BY 


MESSRS. BROOKE MARINE MOTORS, 


HIGH-SPEED MARINE 


LIMITED, 








Babcock and Wilcox construction very clearly. The 
main frame is of A-shaped contour with cross bracings, 
and a bracket at the back carrying the swinging 
balance-weight. The jib is pivoted on the frame at 
the level of the operator’s cabin. At the top is a pivot 
carrying the luffing cranks, and on the back bracket is a 
third pivot carrying the levers from which the balance- 
weight is suspended. Platforms at three levels carry 
the various motors, &c. There is also a platform on 
the jib for access to the blocks and to the large electric 
light so placed on it as to illuminate the load at night ; 
a platform is also fitted on the balance-weight tank. 
The end of the jib is articulated, the short portion 
carrying the sheaves for the hoisting ropes and having 
its extreme end anchored to the top of the main frame 
by wire-rope back stays. These back-stays, eight in 
number, pass over cams constructed on the pivot end 
of the articulated portion of the jib, the contour of the 
cams being such that the hoisting sheaves remain at 
a constant level as the jib is luffed outwards or 
inwards, the length of the back-stays being, of course, 
unaltered. The actual luffing motion is effected by 
cranks coupled to the jibs by connecting rods and 
rotated by a motor. Due to the balancing of the jib 
by the swinging weight, which balance is not affected 
by the load lifted, the power required for luffing is very 
small, a 30-brake horse-power compound-wound motor 
running at 750 r.p.m. being all that is required to luff 
with the maximum load of 80 tons at a speed of 60 ft. 








per minute. This motor is situated on the top plat- 
form and drives the luffing cranks through a train of 
spur-and-pinion gears. The balancing motion, which 
keeps the system in perfect equilibrium from maximum 
to minimum radius, consists of levers carrying a weight 
at one end and coupled at the other to the luffing cranks 
by means of connecting rods. An examination of the 
system in Figs. 1 and 6 will make it clear that as the 
jib moves outwards the balance-weight moves out- 
wards also, and versa. The counterbalance in 
this case is made in the form of a tank in order to 
utilise scrap available on the site, a total weight of 
123 tons of such material being employed. It will be 
noticed in Fig. | that the articulated arm of the jib is 
horizontal when the jib is at maximum radius. This, 
incidentally, gives more clearance between the jib and 
a ship’s superstructure than with the usual rigid jib. 
The position of the arm when the jib is at the mini- 
mum radius is shown in Fig. 2. 

The position of the centre of gravity of the jib and 
counterbalance system naturally alters somewhat with 
the various positions of the two elements, but not 
nearly to the same extent as if fixed ballast at the back 
of the crane was employed. In any case, it is well 
within the race-path under all conditions of working, 
thus equalising the load on the rail wheels. Further, 
the crane has been designed to be completely stable 
when unloaded and subjected to a wind pressure of 
40 lb. per square foot. As regards action, the level- 
luffing gear functions rapidly and smoothly. The wear 
on the back-stays where they pass over the cam is of 
a negligible character. They are effectively protected 
from the action of the weather, which would otherwise | 
make renewals more frequent. 


vice 





The cranks having a | 
rotational action and being coupled to the jib by con- | 
necting rods, harmonic motion naturally results, and | 
this reduces the speed of luffing towards the end of | 
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the travel, although the motor runs at a uniform speed. 
This action considerably modifies any tendency to 
inertia shocks. The hoisting rope is stationary during 
the luffing period, a condition reducing wear and, in 
consequence, maintenance costs. The luffing motion 
is automatically controlled as regards overrunning. 
The current supply to the motors is cut off by self- 
re-setting limit switches when the maximum radius of 
72 ft. 6 in., with a 20-ton load, or the minimum radius 
of 25 ft. has been reached. Ample provision has been 
made in the jib and jib lever for the stresses set up by 
the maximum loads at the maximum radii. 

The maximum load of 80 tons is hoisted at the rate 
of 5 ft. 9 in. per minute, but a change-speed gear allows 
this speed to be increased to 11 ft. 6 in. per minute 
when a load of 40 tons is being handled. The hoisting 
ropes are carried over single sheaves only at the end 
of the jib and pass through the main return block in 
10 falls. The rope winds on to a grooved barrel 
of welded mild steel. 6 ft. in diameter by 11 ft. 6 in. 
long. Overload protection is provided by a device 
which prevents loads above 80 tons being lifted, and 
the jib from being luffed out beyond 62 ft. 6 in. with 
this load on the hook. The over-loading and over- 
luffing protection gear is shown diagrammatically in 
Fig. 3, opposite. The position of the jib is shown at 
any point by a radius indicator, and at its maximum and 
minimum radii it operates switch A and switch B, 
respectively. Switch C is the overload switch, the 
operating lever for which is also coupled to switch A, 
so that an overload at maximum radius is impossible. 
The hook in its highest position is 78 ft. above the 
wharf level and may be lowered to a depth of 45 ft. 
below that level. The auxiliary hoist will lift 
20 tons at a speed of 24 ft. per minute, or 10 tons 
at 48 ft. per minute, by means of speed-change 
gear. The return block has six falls of rope. The 
motors for both the main and auxiliary hoisting motions 
are of 50 brake horse-power, series-wound, and run at 
600 r.p.m. The main hoisting and the slewing gears are 
situated in a house on the bottom platform, 1.e., just 
above the race-path, as shown in Figs. 1 and 4. 
The auxiliary hoisting gear is situated in a house on 
the middle platform, alongside the operator’s cabin. 
This house is seen in Fig. 6, while the cabin is seen in 
Fig. 5. The cabin contains the controlling gear for 
the hoisting, luffing, and slewing motors. It is about 
44 ft. above the quay level, and has a completely 
glazed front projecting beyond the jib, so that under 
all conditions a clear view of the load being handled is 
obtainable. 

The operating equipment comprises four tramway- 
type reversing controllers and resistances, a relay panel 
fitted with a main double-pole contactor and double- 
pole relays for protecting each of the motors on the 
revolving portion of the crane, and the levers for the 
mechanical brakes. In addition to these brakes, each 
of the hoisting controllers has dynamic braking on the 
lowering side, and the hoisting motors are provided 
with automatic magnetic brakes. All motors are 
totally enclosed ; they are designed for one-hour rating, 
and all, with the exception of the luffing motor, are series 
wound. The travelling motor is situated on the under- 


carriage, as shown in Fig. 4, page 384, together with | 


its controller and circuit-breaker, so that this motion 


can be operated by a man on a platform close to the | known, but it may be recalled that it is of the auxiliary 
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ground. The power supply is direct current, at 500 volts, 
and is brought to the crane by a flexible trailing cable 
60 ft. long, with a plug fitting into either of two plug 
boxes near the crane track. The whole of the gearing 
is of steel, the pinions and main hoisting spur wheel 
being machined out of mild-steel blanks. The fine 
proportions of the crane will be evident from the illus- 
trations, and it is satisfactory that British steel was 
wholly used in its construction. The crane was erected 
at Messrs. Babcock and Wilcox’s Renfrew works, on 
temporary rails laid on concrete foundations, and was 
tested there with a load of 100 tons in the presence of 
the inspecting engineer to the High Commissioner for 
the Union of South Africa. It was then dismantled 
for shipment and on erection at Durban was satis- 
factorily tested under the supervision of Lieut.-Colonel 
J. Dickson, Mechanical Engineer to the South African 
Railways, and Mr. C. Nicks. The work of erection 
was interfered with for about a fortnight owing to 
bad weather conditions, but in spite of this the time 
that elapsed between the landing of the material and 
the final test was only three months, a period which, 
considering the immense amount of heavy material 
that had to be handled, may be considered very 
short. No difficulty was experienced in assembly, and 
the crane was passed as suitable in every way for 
the work of the Port. 


80-130 H.P. HIGH-SPEED AIRLESS- 
INJECTION MARINE ENGINE. 


Up till the present, the majority of airless-injection 
engines produced for cabin cruisers and other small 
vessels have run at relatively low speeds, and so far 
as we know there has previously been no engine on 
the market designed for continuous running at speeds 
approaching 2,000 r.p.m. The introduction of a model 
in which this figure represents a normal cruising speed 
therefore represents a decidedly progressive step on 
the part of Messrs. Brooke Marine Motors, Limited, 
Adrian Works, Lowestoft. As stated on page 290 
ante, this new engine is being constructed under agree- 
ment with Messrs. Associated Equipment Company, 
Limited, Southall, and the exceedingly high reputation 
enjoyed by this firm for commercial vehicles, in con- 
junction with Messrs. Brooke’s reputation for high- 
class motor boats in a wide variety of types, lends 
particular interest to the new marine engine. At the 
moment two models are contemplated, a four-cylinder 
unit with a cylinder bore of 108 mm. and a piston 
stroke of 146 mm., and a six-cylinder unit with a 
cylinder bore of 115 mm., and a piston stroke of 142 
mm. The latter model, which is illustrated in Figs. 
1 and 2 annexed, will be exhibited by the firm at the 
forthcoming Motor Show, where it may be expected to 
attract wide attention. It may be mentioned in passing 
that as Messrs. Brooke's also manufacture a 10-h.p. to 
12-h.p. two-cylinder airless-injection engine, they are 
in a position to supply suitable units of this type over 
a wide range of powers. 

Turning now to the six-cylinder engine in more detail, 
it may be explained that it is essentially the A.E.C. 
130-h.p. road-vehicle engine modified to render it 
suitable for marine use. This engine is now well 
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air-chamber type, a machined spherical chamber being 
employed, with a tangential sloping passage com- 
municating with the main combustion space. Even 
among commercial-vehicle engines it is somewhat 
remarkable for its high-speed capabilities, its high 
power-weight ratio, and its high efficiency, and these 
characteristics will almost place it in a class by itself for 
marine work. The engine has been run on occasions at 
over 3,000 r.p.m., and develops a brake mean effective 
pressure of 100 lb. per square inch and upwards over 
a speed range of 600 r.p.m. to 1,500 r.p.m. The con- 
sumption at full load is approximately 0-40 pint per 
brake horse power hour at 1,200 r.p.m., rising to 0-44 
pint at 2,000 r.p.m., and 0-51 pint at 2,400 r.p.m. The 
output at 1,000 r.p.m. is 80 brake horse power, and at 
2,000 r.p.m. is 130 brake horse power. 

The cylinder is in the form of a monobloc casting 
which, when bolted to the crankcase, forms an exceed- 
ingly stiff frame for supporting the crankshaft. There 
are two heads, of cast-iron, each covering three 
cylinders, and carrying the valves and rocker arms, 
overhead valve gear operated by push rods being 
employed. The crankshaft is of ample stiffness to 
avoid perceptible torsional vibration, the main bearings 
being of 85 mm. diameter and the crankpins of 75 mm. 
diameter. The connecting rods are made from drop- 
forged alloy steel, and are fitted with steel-backed lead- 
bronze bearings in the rod, with white-metal lined 
bearing caps. The gudgeon pins are of the full-floating 


type. The main bearings are of drop forged steel with 
white-metal linings run directly into them. The 
main bearing bolts are carried right through the 
crankcase, and the upper ends serve as studs for 


securing the cylinder block. A single cover is fitted 
over the two heads, and incorporates the air-intake 
manifold. Lubrication is effected by means of a gear- 
type pump having a patented device for providing a 
supply of low-pressure oil to the valve gear. The 
electrical equipment consists of a 24-volt generator and 
C.A.V.-Bosch electric starter 

The whole of the running gear is identical on the 
vehicle and marine engines, with the exception of the 
flywheel, which is heavier on the marine model. Other 
differences on the latter are that a sump of increased 
capacity is fitted, the actual capacity being 5} gallons, 
with a single longitudinal baffle to prevent excessive 
oil disturbance during rolling. The baffle drilled 
with a series of small holes to preserve the oil balance. 
Cast-iron cylinder heads are fitted, the form being 
slightly modified in view of the fact that the marine 
unit may be required to run at full power for extended 
periods, and the upper half of the crankcase has also 
heen modified, the flywheel being completely covered 
in, and the other end of the casing modified, to accom- 
modate a hand starter. The latter is not shown in 
the illustrations, although the studs for holding the 
starter bracket and the chain sprocket on the end of 
the crankshaft can be The circulating water 
pump is also modified, a gear-type pump being fitted 
instead of one of the centrifugal type, and provision 
is made to ensure that the pump is always flooded. 
The original type of governor is retained, but is set to 
give a minimum low speed of 350 r.p.m. and a maximum 
speed of 2,000 r.p.m. As will be clear from the figures, 
a reversing gear-box is bolted directly to the engine 
casing, the box being of Messrs. Brooke's standard 
epicyclic type with provision for reduction gearing if 
required. The weight of the marine unit, complete 
with reverse gear, electric starter, and exhaust mani- 
fold, is 2,300 |b. The bottom half of the crankcase and 
reverse gear casing are normally of cast-iron, but 
corrosion-resisting aluminium alloy castings can be 
substituted, giving a reduction in weight of some 200 Ib. 


1s 


seen. 


PERSONAL. 


Mr. Rosertson Fyrre Grips, who became Chairman 
of Messrs. Union-Castle Mail Steamship Company, 
Limited, 3, Fenchurch-street, London, E.C.3, in June, 
1932, completed 50 years of service with that Company 
on September 30. 

Messrs. THe * NTINEL "’ Waccon Works, Limirep, 
Shrewsbury, have acquired the business of Messrs. 
Garner Motors, Limited, Birmingham. The Garner 
range of light petrol vehicles will thus become comple- 
mentary to the Sentinel series of steam road vehicles, 
without, however, overlapping the latter or curtailing 
development. To cope with the additional work, the 
Sentinel plant at Shrewsbury will be extended and 
Sentinel depots throughout the country will be enlarged. 

Mr. James Barr, who has been principal engineer 
surveyor on the staff of the British Corporation Register 
of Shipping and Aircraft, 14, Blythswood-square, Glas- 
gow, C.2, since 1918, is retiring at the end of the year. 
Tue British Oxycen Company, Limrrep, 
Angel-road, UP ser Edmonton, London, N.18, inform us 
that Mr. K. 8. } Susu, M.1.Mech.E., who has been respon- 
sible for much pioneer work in the development of the 
oxygen industry, has signified his intention to resign his 
position as chairman and managing director of the Com- 
pany on December 31. In recognition of his great services 
to the Company for close on fifty years, Mr. Murray has 
been appointed honorary governor for life, subject to the 
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approval of the shareholders at the next annual meeting. 
He has been invited, and has agreed, to accept the position 
of consulting engineer to the Company. The appoint- 
ment of a chairman to succeed Mr. Murray will be 
announced later. 

The interests in this country of Messrs. J. WALTER 
Tuompson Company, the advertising agency of New 
York, U.S.A., have been taken over by a British com- 
pany, known as Messrs. J. Walter Thompson Company, 
Limited. The address of the Company will continue to 
be Bush House, Aldwych, London, W.C.2. 

Mr. Norman A. Cottarp has been appointed assistant 
general manager of Messrs. The Brush Electrical Engineer- 
ing Company, Limited, Falcon Works, Loughborough. 


TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 





appended being quoted in all cases. 

Reverberatory Furnace.—The supply of a semi-tilting 
type of coke or oil-fired reverberatory furnace. he 
Eastern Bengal Railway. Calcutta ; October 31. (Ref. 
No. A. Y. 11,998.) 

Bolts and Nuts.—The supply of various quantities and 
sizes of mild-steel bolts and nuts. The South African 
Railways and Harbours Administration, Johannesburg ; 
November 13. (Ref. No. G.Y. 13,025.) 

Tramway Traction Motors.—-The supply of ten 50-h.p. 
tramway-car traction motors. The Johannesburg City 
Council; November 4. (Ref. No. A.Y. 12,001.) 

Tramway Traction Recorder._-The supply of a tramway 
traction recorder for giving simultaneous records of 
voltage, current, speed, and brake applications. The 
Johannesburg City Council; November 4. (Ref. No. 
A.Y. 12,003.) 

Extensions to Electricity Undertaking.—The supply and 
erection of machinery and plant for a power station, 
comprising two turbo-alternators, water pumps, engine- 
room crane, switchgear, motor generator, and a steel 
floor. The Municipality of Kroonstad, South Africa ; 
December 4. (Ref. No. A.Y. 12,004.) 

Motor Vehicles The supply of 10 fast, closed motor 
cars and 7 mobile starters for aircraft. The Ministry of 
War, Spain. (Ref. No. G.Y. 13,026.) 

Public Utility Vehicles.—The supply of three sprinkling 
and flushing cars, three refuse collectors, two tractors, 
and two light lorries. The Tanzim Department, Egypt ; 
November 4. (Ref. No. G.Y. 13,027.) 

Steam-Raising Plant.—The supply of 
steam-raising plant, comprising water-tube boilers, with 
integral superheaters, mechanical stokers, soot blowers 
and accessories, economiser, induced-draught plant, 
steam and feed ranges, with pumps, &c. The Munici- 
pality of Kroonstad, South Africa ; December 4. (Ref. 
No. G.Y. 13,028.) 


and erection 


Plant for Cheese Manufacture.—H.M. Trade Commis- 
sioner at Wellington, New Zealand, desires to receive 
quotations for plant for the manufacture of process cheese. 
The plant to include machines for kneading, mixing, 
mould making, filling half-pound blocks, wrapping and 
pressing, for an output of 100 tons per annum. 


NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 
Recent Orders.—The electrical-equipment and motor- 
vehicle manufacturing sections, which alone among the 
North-Western area heavy industries have found business 
at all encouraging during 1933, continue to secure use- 
ful new work. Messrs. Metropolitan-Vickers Electrical 
Company, Limited, Trafford Park, Manchester who 
already have on their books a number of contracts, the 
value of which runs into six figures, have further improved 
their outlook by obtaining an order for the supply of 
main switchgear required in connection with the Peiharm 
Borough Council’s power station extension scheme. The 
contract is valued at 297,000l., and will provide work for 
a considerable number of men for about a year. This 
firm also, last weekeend, dispatched a 150 tons’ consign- 
ment of machinery required in connection with national 
“ grid *’ developments, to Haverton Hill, near Stockton, 
the load including two 35-ton stators and two 20-ton 
rotors. Messrs. Crossley Motors, Limited, Gorton, 
Manchester, benefit considerably from orders by the 
Manchester Corporation Transport Department for new 
motor omnibuses, to the total value of 70,000l., for 
their share of the contract is for 45 chassis and 30 all- 
The remaining 15 bodies are to be made 
by Messrs. Metropolitan-Cammell-Weymann Motor 
Bodies, Limited, London. The Gorton firm has also 
secured an order from the Air Ministry for the construc- 
tion of 32 cross-country six-wheeled vehicles of 70 h.p. 
British Loans and Foreign Trade.—At the annual 
conference of the League of Industry at Buxton last 
week-end, the following resolution was adopted : “ That 
to prevent a recurrence of foreign countries receiving 
loans from Great Britain and then subsidising industries 
to undercut British products in the world’s markets, an 





steel bodies. 





investigation be called for into the position of Hungary 
which received a loan from us and then obtained an 
Indian railway contract at severely undercut rates.” 
Works Removal.—Messrs. John Rigby and Sons, Limited, 
wire manufacturers, of North George-street, Salford, are 
transferring their business activities to works at Low 
Moor, Cloaiihenten, and Heckmondwike, in Yorkshire. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—Evidence of advance in the iron, 
steel, engineering, and related trades steadily accrues. 
In some sections progress is decidedly more marked 
than in others. While overtime operations are found in 
certain branches, slackness and a deficient demand 
prevail where different classes of products are dealt 
with. Thus it is evident that improvement is far from 
uniform. The most encouraging feature, however, is 
that it is becoming more general. Largely owing to 
the influx of orders on home account, and the employment 
of steel from Sheffield and associated areas in place of 
material that was imported, something like 11,000 more 
operatives are engaged as compared with June or July 
of last year. Internal organisation is shown to be 
thoroughly sound. There is quiet confidence in con- 
sistent advance during the remainder of the year, with a 
possible further improvement in 1934. This, at least, 
is the opinion of many of the leading organisers in the 
staple industries. Output of bulk and special steels 
shows a steady rise. According to the last-published 
official statistics, the aggregate production of this area 
over a month was 15,000 tons in advance of the previous 
month. According to Chamber of Commerce reports, 
Sheffield’s working day output is 1,000 tons in excess 
of that of the corresponding period last year. British 
engineers are buying raw and semi-manufactured steel 
much more freely. In the armaments section, prospects 
have improved considerably. Orders placed by British 
and foreign governments ensure consistent activity 
for some time to come. There is also the likelihood of 
further contracts from several smaller foreign powers 
lacking big shipyards or large-scale steelworks. British 
railway orders are still meagre. The big companies have 
developed manufacture within their own works, but the 
main cause of the slump in this section is the striking 
contraction in the export demand for carriages and 
wagons. Markets that were taking large supplies of 
railway steel from Sheffield have ordered very little 
for a considerable period. Good business is being done 
in boiler drums, big piston rings, automobile steel, and 
stainless steel. The last-named is being put to numerous 
new uses in the medium and heavy engineering branches. 
There are prospects of substantial development in this 
Better conditions 


connection on shipbuilding account. 
Sales of tools 


are reported from the lighter trades. 
sas show a marked rise. 

Trade.-A more hopeful tone 
Business in steams would 


overse 

South Yorkshire Coal 
srevails in several sections. 
Be more active if supplies were larger. Inquiries on 
forward shipment account are more numerous. Given 
a further increase in the Quota, for which distributors 
are generally hoping, good business should be done. 
Inland sales show a steady rise. Contract deliveries 
to the heavy industries are being expedited to meet 
the larger demands arising from improved order books. 
Smalls are in short supply at firm rates. Furnace and 
foundry coke are meeting with a better demand at 
steady prices. A similar improvement is noted in 
gas coke. House-coal distributors are preparing for 
more active conditions, though heavy stocks are still 
held. Quotations are: Best branch hand-picked, 
2 to 28s.; Derbyshire best house, 21s. to 238. 6d. ; 
Derbyshire best brights, 17s. 6d. to 19s. 6d.; best 
screened nuts, 17s. to 18s.; Yorkshire hards, 17s. to 
18s. 6d.; Derbyshire hards, 17s. to 18s. 6d.; rough 
slacks, 8s. to 9s. ; nutty slacks, 7%. to 8s. 6d. ; and smalls, 
5s. 6d. to 6s. 6d. 


sa. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Continued acute scarcity 
of Cleveland pig-iron is causing inconvenience, but the 
shortage is not likely to be of long duration. Some 
consumers have been unable to obtain supplies sufficient 
for current needs and have been using a certain quantity 
of otheriron. Producers have now next to no stocks, and 
merchants have not much iron to offer. Under such 
conditions, price concessions for shipment to foreign 
destinations are becoming less easy to secure, but quota- 
tions for overseas trade still vary after individual bargain- 
ing and are difficult to fix definitely. For other business, 
recognised market rates are firmly adhered to. Makers 
still reserve to themselves the right to supply direct 
requirements of the principal home consumers and of users 
in Scotland. For local purposes, No. 1 Cleveland pig 
is 65s.; No. 3, g.m.b., 62s. 6d.; and No. 4, foundry, 
61s. 6d. North of England buyers outside the Middles- 
brough zone are charged 2s. above these figure, while 
delivery prices to Falkirk are based on No. 3 at 62s. 3d. ; 
and delivery prices to Glasgow on No. 3 at 65s. 3d. 

Hematite.—Makers’ rather heavy stocks of East Coast 
hematite are so well sold that buyers now experience 
difficulty in placing orders even at the recently advanced 
prices, which are believed to be but the commencement 
of an upward movement. Hematite is still compara- 
tively cheap, the quotation for ordinary qualities being 
2s. 6d. below the price ruling for No. 3 Cleveland, whereas 
the normal pre-war value of the former was about 8». 
per ton above that of Cleveland. There are a few ship- 
ments of hematite to be made to customers abroad, 
local consumption is gradually growing, and deliveries 
to Sheffield, the Midlands and to Wales are increasing. 
Substantial withdrawals from stocks are likely to be made 
during the closing months of the year. Ordinary East 
Coast brands are fully 608., both f.o.t. and f.o.b., and 
No. 1 grade of iron is at a premium of 6d. 

Foreign Ore.—Transactions in foreign ore are still 
few and small, but prices are advancing in sympathy 
with movement in pig-iron, and the firmer attitude of 
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sellers is assisted by the strength of the freight market. 
Merchants are disinclined to sell on terms mentioned, and 
consumers are well placed as regards supplies. Rubio, 
of 50 per cent. quality, is now 16s., c.i.f. Tees. 

_ Blast-Purnace Coke.—Durham blast-furnace coke 
is scarce. Good average qualities are unobtainable 
under 16s .6d., delivered to Tees-side works, and up to 
17s. is asked. Messrs. Dorman, Long and Company 
are reconditioning their coke-making plant at their 
Redcar Ironworks. 


Manufactured Iron and Steel.—Semi-finished steel 
makers are busy and report the receipt of more work. 
Some further improvement of conditions in one or two 
finished iron and steel departments is noticeable, but in 
other branches orders are much needed. Constructional 
steel manufacturers are turning out considerable tonnage, 
and are receiving good inquiries, and sheet makers have 
now substantial contracts to execute. Quotations: 
Common iron bars, 9/. 15s.; best bars, 101. 5s.; double 
best bars, 101. 15s.; treble best bars, 111. 5s.; packing 
(parallel), 8l.; packing (tapered), 101.; steel billets 
(soft), 5l. 7s. 6d.; steel billets (medium), 61. 12s. 6d. ; 
steel billets (hard), 7/. 2s. 6d.; iron and steel rivets, 
111. 5s. ; steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d. ; 
steel joists, 8/. 15s. ; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 91. for smaller lots ; 
fish plates, 121. 10s.; black sheets (No. 24 gauge), 
10l. 5s. for delivery to home customers, and 91. 5e., 
f.o.b., for shipment abroad ; and galvanised corrugated 
sheets (No. 24 gauge), 121. 15s. for delivery to home 
customers, and 111. 5s., f.o.b., for shipment overseas. 
: Imports of Iron and Steel.—Statistics issued by the 
Tees Conservancy Commission give the imports of iron 
and steel to Middlesbrough and other Tees ports last 
month from overseas and coastwise at 2,377 tons, com- 
prising 467 tons of pig-iron, 1,550 tons of crude sheet 
bars, billets, blooms and slabs; and 360 tons of plates, 
bars, angles, rails, sheets and joists. August unloadings 
totalled only 989 tons, comprising 62 tons of pig-iron, 
704 tons of crude sheet, bars, &c., and 223 tons of plates, 
bars, angles, &c., and aggregate imports for the pre-war 
month of September, 1913, amounted to 1,164 tons, 
comprising 1,115 tons of pig-iron, 9 tons of crude sheet, 
bars, &c., and 40 tons of plates, bars, angles, &c. 

Tees Iron and Steel Shipments.—September shipments 
of iron and steel from the Tees totalled 35,987 tons, 
of which 13,862 tons were pig-iron, 809 tons manu 
factured iron, and 21,316 tons steel. Pig-iron loaded last 
month was 1,000 tons more than August, but aggregate 
shipment of iron and steel in September was below the 
total clearance last month owing to a drop of 4,709 tons 
in steel shipment to foreign destinations. Scotland was 
once again the largest purchaser of pig-iron, taking 4,552 
tons; whilst Wales accepted 3,130 tons; Italy, 1,984 
tons; Denmark, 880 tons; and Belgium, 725 tons. 
Only 83 tons of the 809 tons of manufactured iron loaded 
went abroad, Portuguese East Africa, with an import 
of 55 tons, being the chief overseas buyer. Principal 
customers for steel were : the Union of South Africa, 2,784 
tons; India, 2,305 tons; and Portuguese East Africa, 
2,039 tons. 


NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

Water Supply Problems.—Engineers of water supply 
undertakings in Wales are still having a hard task. 
The heavy rainfall experienced in the large coastal towns 
did not extend in anything like the same volume to 
the mountain gathering grounds, and notwithstanding 
the restrictions upon domestic supplies, the reserves of 
the Swansea reservoirs have been further depleted. 
Unless considerable rains are quickly experienced, more 
drastic curtailment must follow. Cardiff corporation, 
who have had to draw upon the Llwynon Reservoir, 
previously used for compensation purposes, have decided 
to make the temporary pumping plant permanent. This 
reservoir is at a lower level than the intake to the pipe- 
lines, and the water has to be treated before being passed 
into the ordinary supplies. Llanelly Rural Council, who 
supply a number of important works, have been obliged 
to suspend the supply of 680,000 gallons daily to the 
Towy Fishery Board, thus incurring 51. penalty per day. 

New Reservoir Schemes.—Port Talbot Council are 
applying to the Ministry of Health to sanction the 
construction of a new reservoir to contain some 
280,000,000 gallons, at a cost of about 127,0001. Con- 
struction is expected to require about four years, and 
an embankment 540 ft. long and 113 ft. high is required. 
Carmarthen Town Council have let to Mr. H. E. J. 
Paton, of Llanelly, at 6,1841. 19s. 7d., the contract for 
a new service reservoir in the Cwmoernant Valley. 

Mid-Glamorgan Drainage——The Ogmore and Garw 
Council have called a special meeting to decide whether 
that body shall join in the scheme for the drainage of 
four areas in Mid-Glamorgan, estimated to cost 340,0001. 
This council spent 87,0001. on their existing. drainage, 
of which 67,0001. will be repaid by 1937. 

Swansea Corporation Schemes.—In an effort to find a 
remedy for the emission of grit from their power station 
stacks, Swansea Electricity Committee will make experi- 
ments with “ dustless’ anthracite coal in conjunction 
with the Amalgamated Anthracite Collieries, Limited. 
An experimental grit catcher is to be removed and the 
original catcher reinstalled. The Corporation have com- 
pleted, at a cost of about 29,000/., the purchase of fore- 
courts and other properties required for the widening 
of Mansel-street from the Albert Hall to Page-street. 
A scheme for an open-air bathing pool on the foreshore, 
me gee in 1931 owing to the financial position, is 

ing revived. The estimate at that time was 29,606l. 
New estimates have been called for, and a reduction is 
expected. 











NOTICES OF MEETINGS. 





INsTITUTION OF CHEMICAL ENGINEERS.—To-night, 
6 p.m., Chemical Society’s Rooms, Burlington House, 
Piccadilly, W.1. ‘“‘ The Sedimentation of Fine Particles 
in Liquids—a Survey of Theory and Practice,” by 
Mr. R. F. Stewart and Dr. E. J. Roberts. 

Rattway Crivus.—To-night, 7.30 p.m., 57, Fetter- 
lane, E.C.4. ‘“ Permanent Way,” by Mr. W. A. Willox 


Junior INstrrvuTION OF ENGINEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S.W.1. Informal Meeting. 
** Education with Particular Reference to the Engineer,” 
by Mr. K. W. Willans. Friday, October 13, 7.30 p.m., 
Ordinary Meeting. ‘“‘ The Influence of Harmonics in 
Transformer Circuits,’’ by Mr. E. Ambrose. 

InstTITUTE OF BritTIsH FoUNDRYMEN.—Lancashire 
Branch: Saturday, October 7, 3.45 p.m., Engineers’ 
Club, Albert-square, Manchester. ‘“‘ The Manufacture 
of the Mammoth Cunard Castings,’”’ by Mr. F. Swift. 
Burnley Section: Tuesday, October 10, 7.15 p.m., 
Municipal College, Ormerod-road, Burnley. ‘‘ Foundry 
Essentials and Incidentals,” by Mr. F. Whitehouse. 
INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS. 
Yorkshire District: Saturday, October 7, 5.15 p.m., 
White Swan Hotel, Halifax. General Meeting. (i) 
‘* Halifax—Some Recent Developments,”’ by Mr. D. T. 
Lloyd Jones. (ii) ‘‘ Practical Aspects of Housing in 
Halifax,” by Mr. A. B. Annakin. (iii) “‘ Some Observa- 
tions on the Road Traffic Act, 1930,” by Mr. H. A. 
Sneezum. 

Iron AND Sree. INstiruTe.—Swansea Meeting : 
Monday, October 9, 7 p.m., Royal Metal Exchange, 
Swansea. (i) “‘ Fifth Report of the Committee on 
Heterogeneity of Steel Ingots.” (ii) “‘ Effect of Tin as 
an Impurity in Mild Steel,” by Messrs. J. H. Andrew 
and J. B. Peile. (iii) “‘ Factors Leading to Greater 
Production from a Steel Furnace,’”’ by Mr. A. Robinson. 

INSTITUTION OF THE RUBBER INDUsTRY.—London and 
District Section: Monday, October 9, 7.30 p.m., First 
Avenue Hotel, High Holborn, W.C.1. ‘“‘ Oil-Resisting 
Rubber,” by Dr. W. J. S. Naunton and Messrs. M. Jones 
and W. F. Smith. 

INSTITUTION OF PRODUCTION ENGINEERS.—Manchester 
Section: Monday, October 9, 7.30 p.m., College of 
Technology, Manchester. “The Growth of the Big 
Industrial Corporation,” by Mr. W. L. Hichens. London 
Section: Monday, October 9, 8 p.m., Northampton 
Polytechnic. ‘‘ The Need for the Production Engineer 
and How to Become One,” by Mr. R. H. Hutchinson. 
Birmingham Graduate Section : Wednesday, October 11, 
7 p.m., James Watt Memorial Institute, Great Charles- 
street, Birmingham. ‘“ Single-Purpose Machine Tools 
for Difficult Operations,” by Mr. F. Griffiths. Coventry 
Section: Wednesday, October 11, 7.30 p.m., King’s 
Head Hotel, Coventry. ‘* Estimating Methods,” by 
Mr. J. W. Griffiths. Luton, Bedford and District Section : 
Wednesday, October 11, 7.30 p.m., Castle-street Hall, 
Luton. ‘“‘ Estimating,” by Mr. A. Perry-Keene. 

InstitTuTE oF MeErtrats.—Scottish Local Section: 
Monday, October 9, 7.30 p.m., Royal Technical College, 
Glasgow. Display and Demonstration, by Prof. R. 
Hay. Swansea Local Section: Tuesday, October 10, 
6.15 p.m., Y.M.C.A., Swansea. Chairman’s Address, by 
Dr. A. G. Ramsay. North-East Coast Local Section : 
Tuesday, October 10, 7.30 p.m., Armstrong College, 
Newcastle-upon-Tyne. Exhibition of Films. Sheffield 
Local Section: Friday, October 13, 7.30 p.m., The 
University, St. George’s-square, Sheffield. ‘‘ Centrifugal 
Casting of Non-Ferrous Alloys,” by Mr. F. W. Rowe. 

INSTITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch: Tuesday, October 10, 6 p.m., Royal 
Metal Exchange, Swansea. ‘“‘ Oil Storage and Transport 
Equipment, with Special Reference to the Application 
of Welding,” by Mr. R. E. Adlington. Midland Branch 
Graduates’ Section: Tuesday, October 10, 7.30 p.m., 
James Watt Memorial Institute, Great Charles-street, 
Birmingham. “ The Determination of the Strength of 
Aircraft Structures.”” North-Western Branch Graduates’ 
Section: Thursday, October 12, 7.15 p.m., Engineers’ 
Club, Albert-square, Manchester. Annual Lecture, by 
Mr. B. T. Elbourne. East Midlands Branch: Friday, 
October 13, 7 p.m., Technical College, Lincoln. Address 
by Mr. W. V. Bone. 

INSTITUTION OF HEATING AND VENTILATING ENGIN- 
EERS.—London and District Branch : Tuesday, October 10, 
7 p.m., Borough Polytechnic, Borough-road §.E.1. 
“ Public Baths Engineering Equipment and Design,” 
by Mr. E. Shutt, Junr. Birmingham and District Branch : 
Wednesday, October 11, 6.30 p.m., 95, New-street, 
Birmingham. “ Air Conditioning in Theatres,” by Mr. 
J. W. Cooling. Liverpool and District Branch: Wed- 
nesday, October 11, 7.30 p.m., Grenville Café, Tithebarn- 
street, Liverpool. ‘‘ Convectors and Unit Heaters,” by 
Mr. H. Cockram. 

SHEFFIELD METALLURGICAL AssocIaTION.—-Tuesday, 
October 10, 7.30 p.m., 198, West-street, Sheffield. 
“‘ Properties of Austenitic Steels,” by Dr. L. B. Pfeil. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Centre: Tuesday, October 10, 7.30 p.m., King’s Head 
Hotel, Coventry. Presidential Address: ‘ Problems in 
Manufacture,” by Mr. C. R. F. Engelbach. 

INSTITUTE oF FuEL.—Wednesday, October 11, 5.30 
-m., a a Society’s Rooms, Burlington House, 

iccadilly, W.1. Melchett Lecture. “‘ The Place of Oil 
in the World of Fuel,” by Sir John Cadman. 

Newcomen Socrery.—Wednesday, October 11, 5.30 

.m., Chartered Institute of Patent Agents, Staple Inn- 
puildings, W.C.1. Presidential Address, by Mr. H. W. 
Dickinson. Also, time permitting, ‘‘ The Communica- 
tion Revolution, 1760-1933,” by Prof. R. G. Albion. 











LiveRPooL ENGINEERING Socrery.—Wednesday, 
October 11, 6.30 p.m., 9, The Temple, 24, Dale-street, 
Liverpool. Presidential Address, by Prof. G. E. Scholes. 

INsTITUTION OF CiviL ENGINEERS.—Manchester and 
District Association : Wednesday, October 11, 6.45 am 
36, George-street, Manchester. Chairman's Address, 
by Mr. A. C. Dean. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—Wednesday, 
October 11, 7.30 p.m., St. Bride Institute, Bride-lane, 
Fleet-street, E.C.4. Presidential Address, ** The E.I.C. 
and His Need for Administrative Ability,’ by Lt.-Col. 
J. D. K. Restler. ° 

INsTITUTION OF CHEMICAL ENGInEERS.—Thursday, 
October 12, 3 p.m., Caxton Hall, Caxton-street, S.W.1. 
Joint meeting with the Diesel Engine Users’ Association. 
“The Treatment of Cooling Water for Diesel Engines,” 
by Mr. L. O. Newton. 

Royat AgERonavuticaL Socrery.—Thursday, Octo- 
ber 12, 6.30 p.m., Royal Society of Arts, John-street, 
W.C.2. “ Air Traffic Control,” by Major R. H. 8. Mealing. 

INSTITUTE OF MARINE ENGINEERS.—Junior Section 
Thursday, October 12, 7 p.m. “ Two ‘ Milestones’ 
in Workshop Practice,”’ by Mr. G. J. Wells. 

Society or CHemicat Inpustry.—Chemical Engi- 
neering Group: Thursday, October 12, 8 p.m., Chemical 
Society’s Rooms, Burlington House, Piccadilly, W.1. 
“Canning Fruit and Vegetables,” by Mr. G. Cadbury. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
October 13, 7.15 p.m., Engineers’ Club, Albert-square, 
Manchester. Presidential Address, by Dr. T. B. Morley. 





NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—Conditions in the steel trade of 
Scotland have not changed over the week and the demand 
for material is still rather poor. The brighter tone 
of a month ago has somewhat faded out during the past 
week or two, but the unsettled state of exchange 
values has much to do with the curtailment of our 
overseas business. The general home demand, how- 
ever, is wonderfully good at the moment, but producers 
are suffering mostly from the lack of orders for steel for 
the shipyards. In the black-steel sheet trade quite a 
fair amount of business is going through for the heavier 
gauges and some works are very well employed, but 
dealings in the lighter gauges continue to be of a very 
limited nature. Galvanised sheet-makers are not any 
better off for work. The following are the current 
market quotations :—Boiler plates, 9/1. per ton; ship 
plates, 8/. 15s. per ton; sections, 8/. 7s. 6d. per ton: 
black-steel sheets, } in., 81. 15s. per ton ; and galvanised 
corrugated sheets (No. 24 gauge), 12/. 15s. per ton for 
minimum 4-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—The malleable-iron trade of 
the West of Scotland is still extremely dull, and so poor 
is the demand, that short time is very general. The ex- 
pected improvement in the re-rolled steel branches has not 
materialised, and makers are experiencing some diffi- 
culty in securing business against the Continental bars, 
which continue to arrive here steadily despite every- 
thing. Prices show no change and are as follows :— 
Crown bars, 91. 15s. per ton for home delivery, and 
9l. 5s. for export; and re-rolled steel bars, 71. 5s. per 
ton for home delivery, and 61. 15s. for export. 

Scottish Pig-Iron Trade.—The demand for Scottish 
pig-iron is still very disappointing, and although fair 
deliveries of hematite are being made to the local steel 
works, the aggregate tonnages are not satisfactory. Foun- 
dry grades are very slow of sale either on home or foreign 
account. The following are to-day’s market prices : 
Hematite, 66s. per ton, delivered at the steel works ; 
and foundry iron, No. 1, 67s. 6d. per ton, and No. 3, 65s. 
per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, September 30, consisted of 94 tons, all of 
which went overseas. During the corresponding week 
of last year the figures were 205 tons overseas and 
26 tons coastwise, making a total shipment of 231 tons. 

Shipbuilding Contract.—The third contract this year 
for a coasting vessel has just been booked by the Ardrossan 
Dockyard, Limited. The new order is for a motor- 
driven coaster to carry about 450 tons of cargo and is for 
British owners. She will be of a specially designed type. 

Scottish Shipbuilding.—The shipbuilding industry is 
still at a very low ebb, but the number of contracts 
placed during recent months has ensured a fair amount 
of employment in the yards and engine shops over the 
winter. General trade has shown a little improvement 
of late, but until the markets of the world open out 
more, there is little prospect of shipowners being induced 
to place many new orders for cargo vessels The laid-up 
tonnage has been reduced considerably lately, but there 
is still a large number of vessels lying idle around our 
shores. The output from the various Scottish yards 
during the past month was only 7 vessels of 12,241 tons, 
which, while rather less than last month, makes September 
rank as the second best month of the year. The following 
are the details for September and the nine months :— 

Sept., 1933. Nine Months, 1933. 
Vessels. Tons. Vessels. Tons. 








The Clyde ; 2 8,942 18 34,201 
The Forth 4 2,739 9 6,765 
The Tay _— os 2 5,825 
The Dee and 
Moray Firth . 1 560 4 1,782 
Totals 7 12,241 33 48,573 


There are a few inquiries now in the market, and Clyde 
shipbuilders are very hopeful that their tenders may be 
accepted. 
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ARMY AND COMMERCIAL MOTOR 
TRANSPORT REQUIREMENTS. 


PosstsLy the most important lessons of the war 
were connected with the vital necessity, in modern 
large-scale military operations, of the best possible 
motor transport organisation, both as regards the 
movement of troops and supplies, and also as regards 
maintenance. Indeed, the latter is no less important 
than the former in campaigns of anything in the 
way of a protracted nature. While fuel economy 
and maintenance jointly influence commercial 
vehicle design, the latter becomes the more important 
in the field, and indeed, the problem of military 
authorities to-day is how best to encourage develop- 
ment of the nation’s commercial fleet on lines which 
will make for the greatest convenience and highest 
efficiency in maintenance, in the event of such 
vehicles being taken over for military operations. 

A good deal has been written on this subject since 
the war, and, with their various national outlooks, 
countries have approached the matter in different 
ways. In a paper read before the recent Inter- 
national Automotive Congress, of the Society of 
Automotive Engineers, held in Chicago, Lieut.- 
Colonel Brainerd Taylor, of the Quartermaster’s Corps 
of the United States Army, reviewed the position 
as regards the United States, and in so doing brought 
up a number of points of considerable interest. 
Though, of course, the internal transport conditions 
of this country and the United States differ greatly, 
military operations may not be so dissimilar. While 
in many parts of the world we might require chiefly 
units capable of service on roads, in others cross- 
country work would be inevitable. The same 
divergence is recognised, of course, in United 
States Army planning. 

Lieut.-Colonel Taylor classifies vehicle require- 
ments in the first instance under these two heads, 








vehicles with 4-wheel drive ; (3) 6-wheel vehicles 
with 4-wheel drive; (4) 6-wheel vehicles with 
6-wheel drive. For cross-country work he con- 
siders the all-wheel drive essential, all others being 
suitable for good roads. As vehicles of commercial 
manufacture are intended for use on good roads, 
only a few makers are interested in the front axle 
drive. The problem, therefore, of finding a suitable 
range of chassis to meet the varied requirements of 
the several branches and special services of the 
United States Army has received special considera- 
tion of the Quartermaster-General’s Branch at 
Camp Holabird Depot. The proposals put forward 
in Colonel Taylor’s paper are for a range of six 
main chassis groups ranging from 3,000 lb. to 
44,000 lb. gross weight, including average bodies 
and useful loads, each chassis group being adapted 
to be carried on or fitted with four or six wheels, 
and each group being adapted to be mounted as one of 
the four main classes of axle drive, above referred to, 
t.e., four or six wheels, with or without all-wheel 
drives, to suit requirements as a “cross-country” or 
“ good-roads ” vehicle. Thus, a total of 24 chassis 
models is contemplated with which it is claimed 
that practically all army requirements can be met, 
while it is also considered that the majority of 
commercial needs would likewise be satisfied by a 
similar variety. 

Although it is the general policy of the United 
States War Department to utilise commercial 
articles, it appears that the range of requirements, 
more particularly in respect of cross-country per- 
formance, and the facility for rapid replacement 
and interchangeability of assembly units, cannot be 
satisfied by available existing motor lorries in 
commercial use—at any rate in sufficient quantities 
in an emergency. To meet this difficulty, proposals 
are put forward in Colonel Taylor’s paper for the 
necessary range of chassis to be built up in what 
we may term “ Meccano” fashion, from existing 
standard unit assemblies, selected for performance 
to specification and constructed to dimensional 
standards. Colonel Taylor states that over 300 
vehicles have been obtained by the Quartermaster’s 
Corps, by purchase from the industry and assembly, 
in accordance with this system. He adds that “ by 
extensive tests and operation of these vehicles, the 
Quartermaster’s Corps has proved the practicability 
of its motor transport theories and development.” 
Nevertheless, it is to be noted that subsequently 
the author states that the scheme put forward is 
that only of the Motor Transport Service and the 
Quartermaster-General, and has not yet become an 
adopted policy of the War Office. 

The three main principles which have led to the 
development of a fleet of standardised vehicles on 
these lines are as follows: In the first place, the 
attempt is made to meet special vehicle require- 
ments by the suitable selection of unit assemblies 
of adequate performance and recognised as standards 
in current commercial production. In the next, 
economy is aimed at by the use of high-quality 
materials and workmanship, and by increased 
sturdiness, that is, by adopting 8.A.E. standards as 
regards the former, and the selection of strong and 
sometimes heavier members than are used in com- 
mercial vehicles sold at competitive prices for use 
on good roads. Thirdly, interchangeability. is 
aimed at, of unit assemblies in vehicles of different 
makes and types, regardless of differences in manu- 
facture and interior design, based on the adoption 
of unit assembly dimensional standards and standard 
performance characteristics. The latter is held by 
Col. Taylor to be the most essential principle from 
the economic point of view, as it greatly facilitates 
easy and quick repair in the field. The unservice- 
able units taken out can be repaired in central 
shops, where adequate spare parts are stocked, and 
the work effected by trained staff with special 
tools, &c. By the replacement of worn or obsolete 
units, chassis can be brought up to date, and their 
useful life considerably prolonged. 

The advantages of standardisation are well known 
to all concerned in the maintenance of motor 
vehicles, making a special appeal to those respon- 
sible for very large fleets, and are consequently of 
peculiar interest to those responsible for the upkeep 
of our motor transport service in war-time. The 
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(1) 4-wheel vehicles with 2-wheel drive ; (2) 4-wheel 
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units is common practice in commercial businesses, 
such as omnibus and taxi-cab companies, enabling, 
as it does, vehicles to be kept working with a mini- 
mum of lost time for repairs. The system is believed 
to have been more especially successful in the case 
of the engine and gear-box combined in one unit, 
particularly if the driving controls and cooling 
system are included. In this case the number of 
“marrying” points which must be standardised is 
reduced to a minimum. 

In this country we believe that this system has been 
found possible only in fleets of one type and make 
of vehicle, and even so, in practice the change-over 
of such assembly units is not a matter for any but 
skilled labour ; the units themselves are heavy and 
delicate, and require careful handling, especially in 
the larger sizes on the bigger commercial vehicles 
of the present day. The difficulties of the system 
are not insurmountable, but the success of any 
scheme in change replacement is dependent upon 
the efficient control of many details involving 
special equipment and an organised trained staff, 
together, of course, with the expenditure of great 
care on making sure that the original work is truly 
to standard. It will not in these days be disputed 
that for military service the replacement of assembly 
units is the only correct policy. The question is 
how far it may be pushed. 

In several cases, makers of commercial vehicles in 
this country have provided, in the general arrange- 
ment of their chassis, for some limited elasticity 
with regard to the assembly of different types of 
main units, so as to offer a selection, or range, of 
chassis assembled on modified “ Meccano” lines 
meet the very varied requirements of their 
market. In this country also, the majority of 
vehicle makers produce their own “ assembly 
units,” the question of interchange with other 
makers not being considered. It is only when 
vehicle makers obtain their assembly units from 
other firms that the question arises between firms 
in respect of outline dimensional standardisation. 
This is also what involved in Col. Taylor’s 
proposals. 

It is probable that in the United States there are 
relatively many more firms than here specialising 
in the manufacture of assembly units, such as 
engines and power units, axles, &c., so that complete 
vehicles are produced there more commonly by the 
assembly of such components, supplied by sub- 
contract. Hence the United States industry is 
more likely to in a position to supply the 
“standardised assembly units’ referred to by 
Col. Taylor than would be the case here, where 
therefore planning for military transport can hardly 
follow the lines suggested. 

Col. Taylor appears definitely to regard the all- 
wheel drive as essential to cross-country vehicle 
performance, and, in fact, converts a “ good-roads ” 
machine to cross-country work by the addition of 
the front axle drive. In this country there is 
considerable difference of opinion as to the advan- 
tages or otherwise involved by the extra complica- 
tion and weight ; large low-pressure tyres on robust 
vehicles, arranged with the minimum of weight on 
the front non-driving axle, seem in practice to give 
all-round reasonably efficient results, especially if 
in the case of a rigid six-wheeler, driving on the 
rear axles is assisted by “ overall chains.” The 
all-wheel drive loses a good deal of its effectiveness 
owing to torque reaction taking weight off the 
front axle ; it is found to have little or no advantage 
on good roads, while the considerable extra weight, 
complication and expense mitigate against its 
general adoption. 

One point which would have to be borne in mind 
in any scheme developed on the lines of the experi- 
mental work at Camp Holabird would relate to 
the responsibility for defects and failures. In the 
assembly of units from various sources, disputes 
might easily arise as to the allocation of responsi- 
bility—always a possible source of trouble, and 
sometimes difficult to settle. 

Although generally in favour of some measure of 
outline dimensional standardisation of assembly 
units to facilitate interchangeability, on general 
principles, it would appear to be best to leave such 
“ marrying” together of units to form a vehicle 
to the experience of the vehicle manufacturers. 
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With the industry kept advised of military require- 
ments, while being left free to follow its own lines 
of development, a more sympathetic attitude on 
the part of the manufacturers is likely than if limits 
are actually imposed on them. It is, after all, 
the industry which supplies the commercial needs 
of the nation, and, in an emergency, it would 
we feel, in the circumstances mentioned, be more 
ready to meet the needs of the Government. We 
believe that such a policy will go a long way to 
secure the co-operation of the industry, and also, 
in the long run, will prove the more economical 
method of making provision when necessary. 


THE BRITISH WELDING CODE. 

As the nature of various types of welded joint used 
in structures cannot well be indicated on drawings, 
owing to their simple metal-to-metal nature, it is 
necessary to specify them in some other way. 
Descriptions may serve, providing the terms used 
are universally understood, but their presence on a 
drawing, because of their number and length, 
would prove undesirable. The difficulty has been 
got over, in all the countries where the processes 
are commonly used, by the adoption of standardised 
conventions, necessitating few additions to a 
drawing, and then only of a type as little objection- 
able as ordinary dimensions. Recently Dipl.-Ing. 
Otto Bondy described, in the columns of Enet- 
NEERING (see vol. cxxxv, page 479), the scheme 
prepared by the Committee on Welding of the 
Association of German Engineers (V.D.I.) in an 
article entitled “‘ German Conventional Symbols for 
Welding.” We are now able to make comparisons 
between that scheme and the one that has been 
formulated for use in the United Kingdom by the 
British Standards Institution.* 

Without strict definition of all the terms used in 
welding, doubts would exist in the minds of the 
operatives regarding the significance of specific 
instructions. For that reason every expression 
applied to the many activities embraced in welding 
and cutting is defined in precise terms in this 
specification, and, where necessary, pictorial illus- 
trations are given to make the descriptive matter 
quite clear. It is not our purpose here to criticise 
such definitions, or the terms used as names for 
the specific types of joints, but rather to call the 
attention of to the fact that a repre- 
sentative committee of all the interests involved 
has agreed upon a code, which, being a speci- 
fication of the British Standards Institution, 
will be adopted generally throughout the British 
engineering industry, and therefore must be con- 
sulted. Under the heading “Standard Welded 
Test Piece,” we note that reference is made to 
the fact that a British Standards Specification is 
in course of preparation relating to the form. 
Such a specification, agreed to by all the bodies 
represented on the committee that worked together 
for the framing of the one before us, will prove 
to be of great value to all, and particularly so if, 
as may be presumed will be the case, it will replace 
all those formerly used by individual concerns. 
The existence of one specification of test specimens 
which meets the approval of all the interests in- 
volved, whether they are private firms, registration 
societies, Government departments or insurance 
companies, will simplify procedure and lead to 
economies. 

The committee is to be congratulated on the 
establishment of a welding code which is the most 
comprehensive yet available anywhere and, at the 
same time, has the merit of meeting the individual 
requirements of any designer and permitting their 
exact definition by simple symbols. In the German 
scheme, a system of conventional line symbols 
has been adopted. These take the form of 
somewhat close pictorial representations of the 
types of joints they indicate. When the number 
of recognised joints is not large, such a method 
may be expected to prove very useful, but its 
limitations would become apparent, we suggest, 
if it had to be applied to discriminate between all 
the types of welded joints actually dealt with in 
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the British Standard Specification. Obviously, 
because of the great number of forms of joints they 
wished to include in the specification, the British 
committee has adopted a combined letter and figure 
system. To take an example, the close single-V 
butt joint may be considered. This, when the 
plates are fully chamfered and the welding is all 
done from one side, is represented by B3 a. Should 
a bead be made at the foot of the V, on the other 
side of the specimen, an asterisk is added to the 
symbol to indicate that this is required. In case 
the bevelling is not carried out to the full width of 
the plate, the weld symbol becomes B36. Again, if 
the joint is made when the plates are separated, 
or open, at the foot of the V, the construction is 
indicated by B3c for complete bevelling and by 
B3 d when the plates are only partially chamfered. 
In every case the addition of an asterisk implies 
the addition of a run of welding metal on the other 
side of the plates. In the system, B stands for butt 
joint. The addition of the number | to it, making 
it Bl, covers all the range of butt joints with bevel- 
ling on only one of the two components, and the 
addition of one or other of the small letters a to h 
to the symbol shows whether the bevelling is com- 
plete to the edge or partial, whether the joint is 
between open plates with one fully bevelled or 
partially bevelled, with chamfering from each side 
complete to a central edge, or with partial double- 
bevelling, and the two similar cases when the plates 
are not brought close together but are kept apart from 
one another before welding. It may be added that 
the final letter has the same significance throughout 
all the types of joints, so that the symbols used 
will need but little effort in memorising. B2 
concerns joints made between a straight-edged plate 
and one which has been cut away so as to enclose a 
J-shaped weld. The symbol B3 is used for joints 
between plates both of which have been bevelled, 
and B4 covers the cases where the fusion faces of 
both plates have been prepared to enclose a U-shaped 
weld. Similarly, T represents tee joints, and C 
applies to corner joints. It should be added that 
where the basic letters B and T are used alone, the 
reference is to butt and tee joints, respectively, where 
no plate preparation is required. It is recommended 
that welding firms should display in the workshop 
a chart of the joints most commonly used, and a 
specimen arrangement of such a chart forms a part 
of the appendix to the specification. 

It must not be taken for granted that this code 
covers only electric-arc or oxy-acetylene welding, 
for it deals with every welding process, including 
forge welding, pressure welding, fusion welding— 
embracing the gas-blowpipe, electric-arc, atomic- 
hydrogen, and fusion-thermit systems—and brazing, 
which is now given the title bronze welding to place 
it in proper relationship with the other methods. 
Standardised letter symbols are given for the thick- 
ness of plate, width and depth of reinforcement. 
the gap of an open joint, the total angle of chamfer 
of plates, the angle where only one part is so pre- 
pared in a butt or tee joint, and for the depth of 
the root face. The entire scheme is one which can 
be instantly brought into use without any cause of 
possible difficulty, and with considerable savings in 
time in the drawing office and the workshop. 


NOTES. 
WaTERLOO BRIDGE. 

Seven months ago the London County Council 
decided to corbel out and underpin Waterloo Bridge 
at an estimated cost of 685,000/., and to accept a 
grant from the Ministry of Transport of 75 per cent. 
of this amount. The reasons for this step, which 
was not taken without protest, were summarised 
on page 165 of ENGINEERING for February 10, 1933, 
and it will therefore be sufficient to note the progress 
that has since been made. On July 26 it was 
announced that the Council were preparing to take 
action and that tenders for the work would be 
invited as soon as the necessary preliminaries had 
been settled. On Monday last, an official statement 
was issued, reiterating that tenders were to be 
invited and giving some general particulars to 
enable firms interested to consider methods of 
executing the work. From this it appears that 
Piers Nos. 2, 3, 4 and 7 (numbering from the north 


























Oct. 6, 1933.] 


ENGINEERING. 





391 














abutment) are to be underpinned, arches Nos. 5, 
6 and 7 and Piers Nos. 5 and 6 are to be rebuilt, 
and the foundations of all the piers, except 
No. 1 in the Victoria Embankment Wall and No. 8 
on the Lambeth foreshore, are to be given an 
effective bearing of not less than 3,000 sq. ft. at 
a level of not less than 35 ft. below Ordnance 
Datum. Further, the carriage way is to be widened 
by corbelling. This scheme of re-conditioning 
follows the general lines of the report by Messrs. 
Rendel, Palmer and Tritton, though a certain 
freedom of action is to be allowed to the successful 
contractor. The design of the corbelling out will 
be subject to the approval of the Royal Fine Arts 
Commission. During the re-construction, the whole 
of the traffic will be carried by the existing temporary 
bridge, so that delay and congestion are, we fear, 
inevitable. There will also be some interference 
with the river traffic, as it will be necessary to close 
one or more of the arches. While expressing grati- 
fication that something is at last to be done, we 
must recall that it has taken the best part of ten 
years to arrive at this stage, and even now we are 
not sure that the solution is the wisest to adopt. 
That, however, is not altogether the fault of the 
London County Council, still less of the citizens of 
London, unless it be that the latter might have 
been more energetic in protecting what are, after 
all, their interests. 


FrvancinG Hire-PurRcHASE SCHEMES. 


Whether it be good or evil, there is no doubt 
that the hire-purchase system of trading has become 
permanent in this country, even if it has not reached 
the dimensions which are common elsewhere. The 
result is that no retailer can afford to refuse this 
facility to the purchaser, but while the necessary 
financial arrangements provide no obstacle to the 
large undertaking, they may impose a considerable 
burden on the smaller firm. This difficulty has, of 
course, been largely overcome with the assistance of 
financiers, who, at a price, liquidate the purchaser’s 
debt to the retailer, and subsequently collect the sum 
owing from the former. In practice, however, this 
system has not been without its disadvantages. 
Where the examination of the bona fides of the pur- 
chaser has been left to the retailer, he has shown an 
optimism which might not have been exhibited had 
the risk been his alone, while where the matter has 
had to be referred to a central authority, delays have 
occurred which have not been good for trade. To 
overcome these drawbacks, a scheme has been 
evolved by the mutual trade protection movement 
throughout Great Britain in co-operation with the 
Bankers’ Commercial Security, whereby the ap- 
proval of credit risks and the receipt of payments 
will be delegated to the local trade protection 
societies. This scheme has been adopted by the 
International Association for the Promotion and 
Protection of Trade in London, which has a member- 
ship of 40,000 manufacturers, wholesalers and re- 
tailers, and by similar bodies in 40 other cities and 
towns. The result, it is hoped, will be that while 
the two former classes will have the advantage of 
a national credit machine, preliminary inquiries 
and other matters of routine will be speeded up to 
the benefit of the purchaser. The arrangement 
seems to meet the demand made by Mr. S. Townsend 
in an address to the Dartford Rotary Club that 
more adequate facilities for finance should be made 
available for small and medium-sized firms. These 
firms, he said, might often, with advantage, receive 
the attention of the investor. 


Lioyp’s REGISTER AND MARINE ENGINEERING. 


In the presidential address, which he delivered 
to the Institute of Marine Engineers on Tuesday, 
October 3, Sir George Higgins dealt with the origin 
and work of Lloyd’s Register of shipping, of which 
body he has for several years past been chairman. 
The Register, he said, was a voluntary association 
of underwriters, shipowners and others, which 
existed for the purpose of surveying and classifying 
the shipping of the world. Of the 67,920,185 tons 
now afloat, 41,818,051 tons had been built under 
its supervision. The management was in the hands 


existing rules, or the framing of new rules, as might 
be suggested by the Society’s chief surveyors. This 
committee had recently been strengthened by the 
inclusion of a representative of the Institute of| 
Marine Engineers. There were also branch com- 
mittees in Liverpool and Glasgow and national 
committees in America, France, Sweden, Holland, 
Denmark and Japan. The surveying staff numbered 
396, and was to be found at all the important ports 
of the world. The Register Book, which contained a 
list of the vessels that by actual examination had 
been found to comply with the Society’s standard, 
was first issued in 1762. Lloyd’s Register was not a 
profit-making concern, and had managed to exist 
without subsidies. There were certain features which 
made for the permanence and stability of the Society. 
In the first place, the committees were elected by 
those whose interests they endeavoured to serve, 
and to whom they were responsible for carrying out 
the rules and regulations with care and impartiality. 
In the second place,the aim of Lloyd’s Register was to 
maintain such a standard of strength as should serve 
all the varied interests of the shipping community. 
This was effected by diligent inquiry and by an 
analysis of the vast amount of information obtained 
by their experienced surveyors, who were continu- 
ally supplying reports of the results of their surveys 
on ships and machinery all over the world. Sir 
George also referred to the fact that on March 16, 
1933, the Institution of Marine Engineers was granted 
a Royal Charter. Its status as the representative 
organisation of the marine engineering profession 
had therefore been recognised after forty-four 
years. At the same time, the bye-laws regulating 
the admission of members had been strengthened 
and its position in relation to the senior chartered 
institutions representing other branches of engineer- 
ing definitely established. This, combined with the 
fact that it had been admitted a constituent member 
of the Engineering Joint Council, would render more 
effective its co-operation with these bodies, at a 
time when it was increasingly necessary that the 
interests of engineers should be voiced in Parliament 
and in public spheres generally. 


THE INSTITUTE OF METALS; 
BIRMINGHAM MEETING. 
(Continued from page 367.) 

CoNTINUING our report of the silver jubilee 
autumn meeting of the Institute of Metals, held 
in Birmingham from Monday, September 18, to 
Thursday, September 21, we have now to deal 
with the fourth and last paper considered at the 
morning session on Tuesday, September 19, and 
with the subsequent proceedings. Sir Henry 
Fowler, the President, occupied the chair at the 
technical sessions, which were held in the Exami- 
nation Hall of the Central Technical College, 
Suffolk-street. 


in the “ soft’ condition showed the greatest wear, 
but the differences were not great. On the whole, 
the rate of wear (loss of thickness) of the precious- 
metal coatings was roughly of the same order as 
that of nickel plating. There was little difference 
in the rates of wear of the two kinds of nickel 
plating, but silver plating was definitely the least 
resistant to wear by polishing of all the coatings 
tested. No definite or consistent relationship 
between hardness and rate of wear in polishing had 
been revealed during the course of the tests. 

Dr. W. Rosenhain, when speaking in the dis- 
cussion, stated that he had been particularly 
interested in the paper on account of the polishing 
material selected. He believed he was right in 
saying that magnesia, as a polishing medium, had 
been introduced by himself in 1904. He had been 
engaged in the polishing of iron and copper, in 
juxtaposition, and had found that rouge “ dragged ” 
one metal over the other. He had tried several 
other materials, and had found that magnesia did 
this less than any other. The explanation was that 
magnesia was not a true polishing medium but a 
fine-grained abrasive. The appearance of steels 
polished by means of magnesia, under high magnifica- 
tion, suggested that very minute scratches were 
present. With rouge or chromium oxide, such was 
not the case. He would like to suggest to Dr. 
Hudson that if he had used rouge, the degree of 
wear would have been different. Moreover, he felt 
that he was not comparing the behaviour of 
platinum, on the one hand, and of nickel and silver 
op the other, under identical conditions unless 
oxygen were excluded. In a very brief reply, 
Dr. Hudson stated that the paper had been put 
forward as a record of certain experiments carried 
out using one particular polishing material. The 
President then adjourned the meeting until 10 a.m. 
on the following day, Wednesday, September 20. 

After lunch at the Grand Hotel, Colmore-row, 
at the invitation of the leading non-ferrous metal 
trade associations, the members proceeded to visit 
the works of Messrs. Earle, Bourne and Company, 
Limited ; Messrs. The Austin Motor Company, 
Limited ; Messrs. ‘The General Electric Company, 
Limited; Messrs. I.C.I. Metals, Limited; and 
Messrs. The London Aluminium Company, Limited. 
In the evening a reception was held at the University 
of Birmingham, the guests being received by the 
Pro-Chancellor, Mr. W. Barrow. During the 
evening, an informal gathering of original members 
took place in the original office of the Institute, 
which was in the Metallurgical Museum, and had 
been, as far as possible, reconstructed to com- 
memorate the occasion. After this gathering, the 
Metallurgical Museum was thrown open to all the 
visitors present. 


Porosity «IN ALUMINIUM AND Copper INGOTs. 
When the members reassembled at the Central 


WEaR IN PoLisHING PLATED SURFACES. 


on Tuesday morning had reference to “‘ Wear in 
the Polishing of Plated and Other Surfaces.” It 
was by Dr. O. F. Hudson, who read it in abstract. 


laboratory of the British Non-Ferrous Metals 
Research Association to determine the comparative 
rates of wear of plated and other metal specimens 
under conditions of polishing, as distinct from 
abrasion. Dr. Hudson stated that, after a number 
of preliminary trials, a fitting for attachment to one 
of the polishing machines used for metallographic 
work had been designed for conducting the tests, 
while magnesia on wet parchment had been employed 
as the polishing medium. The materials tested 
comprised pure platinum, pure palladium, platinum 
plating on brass, palladium plating (soft, hard, and 
burnished) on brass, nickel plating (soft and hard) 
on brass, and silver plating on brass. The rate of 
wear of pure palladium, considered as loss of thick- 
ness, was about twice as great as that of pure 
platinum. Considered, however, as loss of weight, 
the wear of palladium was only slightly greater 
than that of platinum. The rates of wear of 





of a general committee of 77 members, and, in 
addition, there was a technical committee, whose 
function it was to deal with such alterations of 


platinum-plated and palladium-plated specimens 
were less than the rates of these metals in massive 
form. Of the three types of palladium plating, that 





The last contribution dealt with by the meeting 


The paper described a series of tests made in the 


Technical College, on the morning of Wednesday, 
September 20, for the second and final session of 
the meeting, the first paper considered was en- 
titled “ Further Observations on the Distribution 
of Porosity in Aluminium and Copper Ingots, with 
Some Notes on Inverse Segregation.” The author, 
Mr. N. P. Allen, stated that he had examined three 
copper ingots and four aluminium-alloy ingots, cast 
in a specially-tapered mould. The copper specimens 
comprised an extremely porous casting of electro- 
lytic copper and two ingots of fire-refined tough- 
pitch copper, while the aluminium-alloy specimens 
comprised two of aluminium-silicon alloy (silicon 
10-3 per cent.) and two of aluminium-copper alloy 
(copper 6-7 per cent.). Reviewing the results ob- 
tained, it appeared that the production of cavities 
in an ingot was a regular sequence of events, in which 
the order and the manner in which the solid con- 
stituents separated out from the liquid, together 
with the contraction on solidification, played a 
greater part than the movement of gas bubbles. 
The porosity distribution previously considered 
“ typical” of copper ingots was confirmed by the 
present copper ingots, but was not common to 
all ingots. It appeared to be the result of two 
distinct processes, one of which caused the metal to 
become more porous as solidification proceeded, 
whilst the other produced a sound cone at the centre 
of the bottom of the ingot. Of these, the former 








had been found in every ingot yet examined, and 
might be the result of the greater rate of cooling at 
the outside, the segregation of dissolved gas to the 
centre, and the fall of hydrostatic pressure as solidi- 
fication proceeded on account of the increasing 
obstructions to feeding. All three factors probably 
played their part, but information was lacking 
which would enable the metallurgist to decide their 
relative importance. There was definite evidence 
for the part played by the contraction on solidifica- 
tion, particularly in alloys possessing a long freezing 
range, in which also the contraction determined 
inverse segregation. The relationship between inter- 
dendritic porosity and inverse segregation in such 
alloys might be stated thus: To the extent that 
interdendritic feeding was possible, contraction on 
solidification produced inverse segregation; to the 
extent that it was hindered, it promoted gas evolu- 
tion and interdendritic porosity. 

The second process, namely, that producing a 
sound cone at the centre of the bottom of the ingot, 
sometimes occurred and sometimes did not. The 
form of density contour it produced would be con- 
sistent with the rise, through the mass, of light 
particles (or the fall of heavy ones), more time being 
allowed for the separation in the centre of the ingot. 


Ingots which gave off gas early in the freezing | 


process, or had a long freezing range, showed the 
phenomenon more clearly than others. The influ- 
ence of the type of structure on the distribution of 
porosity was of practical importance in the foundry. 
If castings suffered from large cavities or localised 
spongy patches, the remedy was either better feed- 


ing, or the choice of an alloy having a longer freezing 
If, on | 
the other hand, the trouble was extensive ramifying 


range, which would distribute the porosity. 


porosity, producing permeability under pressure, an 
alloy having a shorter freezing range, with more 
rapid cooling and less gas content, was likely to be 
better. 

Mr. H. Sutton, in opening the discussion, stated 
that it would be of interest if the weights of ingot 
and mould could be given in each case, as had been 
done by the Committee on Heterogeneity of Steel 
Ingots and other investigators. In the matter of 
the theory of inverse segregation in the case of 
the aluminium-copper alloys, a statement by 
Mr. Allen 
to flow of the (copper-rich residual) liquid was least 
in the early stages of freezing, it was not surprising 
to find that the outside of the ingot was richest in 
copper—did not agree with practical experience. 
Although bled ingots of aluminium-rich copper 
alloys showed inverse segregation, the severe form 
of inverse segregation which resulted in the squeezing 
out of metal approaching the eutectic in composition, 
appeared to take place at a late stage in the freezing. 
In recent years there had been some very illuminat- 
ing contributions to the knowledge on the subject 
of inverse segregation. For example, Lokibe had 
found that inverse segregation occurred in tin-zinc 
alloys after dissolved gases had been removed by 
evacuation. The line of investigation taken up by 
lokibe had been followed up by Haase, who had 
studied volume changes on reheating small chill- 
cast samples of copper-zinc alloys. The marked 
increases in volume were attributed by Haase to 
diffusion effects in the direction of equilibrium. 
It was apparent that the tempered specimens 
fissured severely on the outer zones, and inverse 
segregation was readily observed on cross-sectioning 
samples, particularly after tempering. 

It appeared inevitable that the expansions 
occurring in the alloys studied must be recognised 
as a vital factor in relation to segregation. Haase 
also mentioned that the phenomena were observed 
in vacuum-melted antimony-bismuth alloys. Since 
inverse segregation was observed in cases in which 
no solid solutions were formed it appeared that 


contraction might have the same effect as expansion | 


and result in similar forms of segregation. At the 
Royal Aircraft Establishment, large aluminium- 
alloy ingots were cast for forgings with a hot-top, 
or dozzle lined with sand. This resulted in good 


feeding and appeared generally beneficial, but 
inverse segregation could not be avoided in this 
way. Results obtained by Bohner on aluminium 


alloys indicated that both the inverse and the 
normal forms of segregation could be minimised 





|inverse segregation. 


|eutectic whatever was present. 


to the effect that since the resistance | 





NG. 





Sees 


by the use of very high or very low rates of cooling 
of the molten alloys. This indication was in good 
agreement with the view that inverse segregation 
was the result of volume changes. 

Dr. R. Genders, while agreeing substantially 
with the author’s conclusions, stated that it must 
be borne in mind that certain variables of the casting 
process had been neglected altogether ; consequently 
some of the generalisations made were subject to 
modification. The horizontal variations in density 
of the alloys shown were generally characteristic 
of a wide variety of alloys, being largely dependent 
on the freezing range of the alloy. Similar differ- 
ences were found in the brasses in which gases were 
probably absent, the central unsoundness increasing 
with increase in the freezing range. This did not 
indicate, however, that evolved gases generally had 
no effect; they could definitely influence the 
character of the ingot in some alloys under certain 
conditions. It seemed to be generally agreed that 
interdendritic flow of highly-concentrated liquid to 
the outside was accountable in some measure for 
The copper-aluminium alloy 
ingot, cast narrow-end up, appeared less segregated 
inversely than that cast wide-end up. The densities 
of the whole ingots were not apparently available, 
but it would seem that the ingot cast narrow-end 
up was slightly the sounder. 

Dr. W. Rosenhain referred to the author’s use 
of the term “ feeding.” Most metallurgists asso- 
ciated this with the addition of hot metal to the 
mould during solidification, whereas Mr. Allen had 
adopted this term in connection with the outward 
flow of liquid metal within the ingot. The idea of 
an interdendritic liquid, flowing outwards from the 
centre, implied the existence of a much more fusible 
liquid in the freezing alloy. When a eutectic was 
present in the alloy, together with fairly-highly 


| freezing primary crystals, the conditions might be 


realised. Inverse segregation, however, occurred 
in the solid-solution type of alloys in which no 
Moreover, inverse 
segregation took place in alloy systems in which the 
freezing range was small; hence a variety of factors 
were called into play. He agreed with Dr. Genders 


| that gas pressure was one of the factors at work, 


but inverse segregation did occur in the absence of gas. 
The next speaker, Dr. F. Johnson, referred to 


|a case of inverse segregation in a very small 
Admiralty gunmetal ingot. This had shown a 


| low-tin content in the outer shell, a high-tin content 
|in the interior, almost complete absence of the low 
| melting-point intermediate constituent in the outer 
|shell and a preponderance of it in the centre. 


It 
furnished a very clear case of inverse segregation 
which could not be brought into line with Mr. Allen’s 


explanation of internal pressure forcing a low 
melting-point constituent into the interstitial 
Dr. A. G. C. Gwyer, who closed the dis- 


spaces, 
cussion, was gratified to find that the study of 
inverse segregation had been extended to metals 
other than copper. Masing and Scheuer had 
recently done good work in this field. They con- 
sidered that the growth of the primary crystals 
forced the nuclei apart, allowing the liquid to flow 
into the interstitial spaces. He would like to know 
if the author had fed his ingots in the ordinary 
way during freezing and whether the question of 
turbulence had been studied. 

Mr. Allen, in his reply, stated that the paper had 
been very much compressed and much of the 
additional information asked for by several speakers 
could be obtained by inference. This applied, for 
instance, to Mr. Sutton’s inquiry regarding the 
relative weights of ingot and mould. The dimen- 
sions of the mould and other relevant data had been 
given, and the relative weights of ingot and mould 
could be calculated. Dr. Rosenhain had regarded 
as questionable the use of the word “ feeding ” as 
applied to the interdendritic flow from the centre 
to the outside of the ingot. This idea was not of 
sufficiently long standing to have had a word 


lallocated to it, but he was of the opinion that 


“ feeding ” was a good term for the process. It was, 
in reality, a continuation of the process of feeding 
by adding further molten metal to the mould after 
pouring of the ingot had ceased. In his criticisms 
concerning the theory of inverse segregation, Dr. 





Rosenhain had neglected the possibility that there 
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might be a variation in pressure in the liquid metal 


from the side to the centre of the ingot. The work 
done by Masing and Scheuer was of considerable 
value. These authors had practically committed 
themselves to the interdendritic-flow theory, with 
the reservation that in some cases undercooling 
might be a factor. 


GREEN PatTrva IN WALES AND IRELAND. 


Dr. W. H. J. Vernon was then called upon to 
read his “‘ Note on the Green Patina on Copper: 
Examples from Elan Valley (Wales) and Dundalk 
(Ireland).” He stated that the patina from the Welsh 
copper structure contained 20-75 per cent. of basic 
copper chloride, as compared with 8-15 per cent. 
in the patina from a copper spire at Dundalk, on 
the east coast of Ireland. This result was attri- 
buted to the influence of prevailing winds. Basic 
copper sulphate, however, constituted the bulk of 
the deposit in each case, and the proportion of 
basic copper sulphate in the Dundalk sample, 
representing copper after 150 years’ exposure, was 
the highest yet encountered. On the other hand, 
in the Elan Valley sample, representing thirty 
years’ exposure, maximum basicity had not yet 
been reached. Clearly, conditions in this country 
were such as to favour the formation of basic 
sulphate even in the most rural districts. 

The discussion was opened by Dr. J. A. Newton 
Friend, who, after referring to the importance of 
the results from the points of view of mineralogy 
and the study of corrosion, asked Dr. Vernon what 
weight of patina he had been able to analyse, how 
accurate was his chemical balance, and what were 
the limits of experimental error in his investigation. 
He also stated that a student of his had informed 
him that a dome on the Lickey Hills was more 
corroded on the side facing the Black Country than 
on that facing the more rural country. He wondered 
whether Dr. Vernon could go and examine the 
dome. 


Dr. J. C. Hudson stated that he could give 
immediate confirmation of the correctness of 
Dr. Vernon’s views as expressed in the paper. It 


so happened that a corrosion station of the Lron 
and Steel Institute’s Corrosion Committee was 
located at Llandrindod Wells, at no great distance 
from the Elan Valley. There, rain water was 
collected in order to yield data regarding the pollu- 
tion of the atmosphere. The figures given in 
Table I, below, referred to the past twelve months, 
those relating to pollution being given in grammes 
per square decametre, per annum. Similar data 
for the atmosphere of Woolwich, a mild industrial 
centre, were given for comparison. Dr. Vernon 
had found that there was very little wind-borne 
matter at Elan Valley, and the figures given in 
Table I for Llandrindod Wells substantiated this. 
Moreover, he had found that chlorine preponderated 
at Elan Valley, and the figures in Table I showed 
TaBLte I. 


Woolwich. 


Llandrindod 
Wells. 


Rainfall 79 in 20 in. 

Insoluble matter 960 gm.* 6,410 gm.* 
Soluble matter 2,960 gm.* 6,580 gm.* 
Total pollution 3,920 gm.* 12,990 gm.* 
SO; in soluble matter 350 gm.* 2,260 gm.* 
Clin soluble matter 880 gm.* 450 gm.* 


* In gm. per square decametre per annum. — 
that this was also the case at Llandrindod Wells, 
whereas, at Woolwich, SO, was in the ascendant. 
In many corrosion experiments the salt-spray test 
was employed, and he felt that too much reliance 
had been placed on these tests in the past. He had 
latterly suggested the use of a mixture of chlorides 
and sulphates as being more in accordance with 
actual conditions, and this was certainly borne out 
by the data given in Table I and by figures obtained 
in other parts of the country. The last speaker, 
Dr. C. H. M. Jenkins, asked the author if, in connec- 
tion with the formation of chloride in the case of 
the Elan Valley dome, he had considered the 
influence of the spray emanating from the dam 
itself. 

Dr. Vernon, in reply, stated that in the matter 
of the accuracy of their analyses they had been 
greatly helped by the use of a special method of 


























_ Oct. 6, 1933-] 


COMBINATION 


CONSTRUCTED BY MESSRS. H. 





393 





ENGINEERING. 





LATHE WITH C 


LIMITED, 


TURRET 


W. WARD AND COMPANY, 


BED. 


BIRMINGHAM. 


OVERED 


ENGINEERS, 





























1. 


Fia. 





weighing introduced by Professor Conrady. They 
could weigh to 1/1,000th of a milligramme, and, 
at any rate, they were quite sure of weighings to 
1/100th of a milligramme. It was possible to weigh 
precipitates of the order of 1 mg. or 2 mg. with 
great accuracy. He was interested in Dr. Friend’s 
remarks concerning the dome on the Lickey Hills 
and would inspect this at the earliest opportunity. 
He was particularly glad to have Dr. Hudson’s 
confirmation of his deductions, and, with regard 
to the salt-spray test, he himself had long felt 
that it had been overdone and that there was 
no real foundation for it in actual practice. In 
this country, the conditions indicated that SO, was 
the predominant factor, and, in this connection, 
Dr. Hudson’s suggestion for the use of a mixture 
of chlorides and sulphates was a very pertinent one. 
In answer to Dr. Jenkins, he considered that the 
formation of chloride in the case of the Elan Valley 
dome could safely attributed to the winds 
blowing over the Atlantic Ocean rather than to 
any local conditions. 
(T'o be continued.) 


be 


Trn-PLATE MANUFACTURE IN THE UNITED STATEs. 
It is stated in Tin, the monthly bulletin issued by 
Messrs. Anglo-Oriental Mining Corporation, Limited, 
55-61, Moorgate, London, E.C.2, that the production 


of tin-plate in the United States during August was 
4,950,000 base boxes, which constitutes a new monthly 
high record. 


GENERAL View SHOWING SPINDLE SPEED-CHANGE LEVERS ABOVE HEADSTOC 


Fic. 2. View rrom Heapstock ENp. 











Fia. 4. 


COMBINATION TURRET LATHE 
WITH COVERED BED. 


On page 551 of our previous volume, a brief descrip- 
tion was given of a covered-bed lathe for bar work, 
recently introduced by Messrs. H. W. Ward and Com- 
pany, Limited, Dale-road, Selly Oak, Birmingham. 
Through the courtesy of the makers, we are now 
enabled to describe a generally similar model in more 
detail. This lathe, which is illustrated in Figs. 1 to 4, 
| above, is designed for both high speed and heavy- 
cutting work, so that tungsten carbide and modern 
alloy tools can be used to the best advantage. As 


will be clear from Figs. 1 and 2, the headstock is of the | 


single-pulley all-geared type, and gives 16 spindle 
speeds in either direction. The spindle and all the 
gear shafts are mounted on ball or roller bearings, so 
that there is very little loss of power at the cutting 
point. All the gears are of heat-treated steel with 
|ground teeth. The speed changes are obtained by 
sliding wheels, but the mechanism is arranged so that 
the change is always effected under no-load conditions. 
This is secured by the employment of a friction clutch, 
which is automatically disengaged before any speed 
change can be made. The clutch consists of two cones, 
with metal-to-metal contact, and is located in the main 
driving pulley, thus always running at constant speed, 
and providing a constant power input. The clutch is 


~ | spring-loaded, and is always in full engagement, except 


|at the actual moment of speed changing, the spring 
|load making itself adjusting. The speed changes are 
| effected by the levers which can be seen in Figs. 1 and 2, 
| above the headstock. To obtain a change, the required 
|lever is withdrawn from its slot, which has the effect 








AND PUMP. 


ReAR OF HEADSTOCK 


| of first releasing the clutch and afterwards applying 
a fabric-lined brake, which slows down or stops the 
spindle, as required. The lever can now be moved 
sideways to either the right or the left, thus moving 
the sliding gear, to which it is connected, into position 
|for the required speed. On release, the lever auto- 
| matically resumes its locked position in the gate, with 
the clutch re-engaged. The gate prevents the acci- 
dental movement of gears, and eliminates the possibility 
of conflicting gears being engaged. All the bearings 
and gears on the headstock are lubricated by a plunger 
pump, the oil being passed through a filter to a reservoir 
on the top of the headstock, from which it is distributed 
to the various channels leading to the bearings. As 
shown in Fig. 1, the headstock carries an overhead 
pilot bar of large diameter, and is very rigidly con- 
structed to enable metal to be removed at high speed 
with coarse feeds without distortion or vibration. 
The chucks are directly attached to a flange, 10 in. in 
diameter, on the spindle, thus reducing overhang to 
a minimum. The spindle has a clear bore of 3} in., 
accurately machined out to 3 in. at each end to 
facilitate the fitting of pilot bushes, pneumatic chucks, 


Cc. 

The saddle is provided with automatic sliding, 
surfacing and screw-cutting motions. The sliding and 
surfacing feeds are operated by the same lever, and it 
is therefore impossible to engage both simultaneously, 
opposite motions of the lever being required. An 
| interlocking device is fitted to prevent the use of the 
| screw-cutting motion when either of the other feeds 
|is in engagement. Automatic pump lubrication is 
| provided for all the moving parts of the saddle and 
|apron, including the saddle bearing on the lathe bed. 
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The cross slide is of high-tensile steel, and a square 
Eight stop positions 
are provided for the surfacing feeds, four in either 


turret and rear toolpost are fitted. 


direction, and six stops mounted on a rotatable shaft 


are provided for tripping the longitudinal motions of 


the saddle. All the stops act as trips for the feed, 
and also serve the purpose of dead stops. The cross- 
slide screw is fitted with a large micrometer dial, and 
a large indicator is also provided on the handwheel for 
the sliding motion. A special patented feature of the 
machine is that a stop and start spindle lever is fitted 
on the right-hand side of both saddles. These levers 
can be clearly seen in Fig. 1, and it will be noted that 
they are in convenient reach of the operator. 
The feed gear-box is driven by a train of wheels, 
enclosed in the bed, from the end of the spindle, and 
conveys motion to the two independent feed shafts 
and the lead screw. Variations in feed are obtained 
by moving the levers, visible in Figs. 1 and 3, at the 
left-hand end of the box, which operate sliding spline 
shafts on which the gears are mounted. It will be 
noticed that the upper dial is marked with three sets 
of readings, an outer set for the lead screw and two 
inner sets for the coarse and fine feeds, respectively. 
The lower dial is also provided with readings for coarse 
and fine feeds, and the inner or outer feed readings on 
hoth dials are employed according to whether the 
lower right-hand lever on the box is set for fine or 
coarse feed. 
Altogether, 
lead screw, ten 


three changes are provided for the 
for the sliding and surfacing feed 
shafts, and five for the turret feed shaft. In addi- 
tion, a further change provided on the turret- 
saddle apron, operated by the short lever to the right 
of the star wheel, so that 10 feeds on all the turret 
motions can actually be obtained. The ratio of this 
auxiliary change is 5 to 1, so that suitable feeds for 
boring, reaming, rough turning, and finish turning 
can be obtained without altering the setting of the 
main gear-box. The latter is automatically lubricated 
by pump, and a sight-feed dial is provided for checking 
the oil level. All the feed changes can be made while 
the machine is in motion, and the sliding and surfacing 
feeds, together with the lead-screw motion, can be 
reversed by the movement of the upper of the two 
right-hand levers visible on the box in Figs. 1 and 3. 
The lead screw and nut are detachable, and the former 
can either be driven at spindle speed, or in the ratios 
of 2 or 4 to l. Three different pitches are, therefore, 
obtainable with each lead screw. A quick-withdrawal 
motion connects the cross-slide spindle to the nut on 
the lead screw, so arranged that the tool is withdrawn 
from the cut at the same instant as the nut is released, 
and vice-versa. 

The turret saddle of rigid construction, and 
slides directly on the bed, with a longitudinal traverse 
of 43 in. The hexagonal turret is indexed by means of 
# vertical taper plunger operated by a conveniently 
located lever. The pivoting bearing is of large size, 
and the turret can be clamped to the saddle by a lever 
movement with provision for taking up wear. Auto- 
matic pump lubrication is again provided to all moving 
parts of the turret saddle and apron, including the 
portion bearing on the bed. totation of the hexagonal 
turret, whether by hand or power, simultaneously 
rotates the turret saddle stop bar, which can be clearly 
seen in Fig. |. The bar is normally provided with 
six stops, but additional stops can readily be added 
to suit special layouts. The turret apron is provided 
with a swinging trip dog for the additional stops. 
Automatic rotation of the turret is effected through a 
lightly-loaded friction clutch, driven from a constant 
speed shaft carried along the back of the bed, and 
visible in Fig. 4. This motion is arranged to allow a 
definite pause at each indexing position, and it can be 
arrested by hand pressure on any projecting tool 
holder. A quick power traverse in both directions is 
fitted to the turret saddle, the star wheel being de- 
clutched by the engagement of the traverse, so that 
the wheel remains stationary while the saddle is in 
rapid motion in either direction. This motion is also 
driven through lightly-loaded friction clutches, and the | 
saddle may be allowed to traverse automatically to 
either extreme of its travel without attention, suitable 
buffers being provided to cut out the motion. 

The bed is a semi-steel casting with a nickel-chrome 


is 


18 


therefore not subject to abuse or accidental damage. 


feature, together with the automatic lubrication, 
ensures long life with the retention of accurate align- 
ment. A steel scale is fitted to the front cover, and 
there is a corresponding adjustable pointer on the 
turret saddle to assist the operator when setting up 
or making single pieces. 

The four pumps for lubricating the headstock, feed 
gearbox, and the two saddles are all of the plunger 
type. The feed-shaft bearings at the right-hand end 
are supplied with oil by a tube led from the headstock 
pump. Oil-less bearings are used on the stop shafts, 
where the rotation is intermittent and at low speeds. 
The pumps can be easily dismantled and a sight dial 
is fitted on each pump. There is a filter on each 
intake. 

As already stated, the pumps on the two saddles 
feed the bed shears and ensure a continuous oil film 
at this point. The coolant pump, shown on the back 
of the machine in Fig. 4, is driven by roller chain, 
and runs at constant speed. A clutch is fitted for 
disconnecting it when not required. The coolant 
fittings are of the telescopic type, and the supply pipe 
for the turret travels with it without attention from 
the operator when once set. The machine can be pro- 
vided with a telescopic chuck guard, shown in Fig. 1, 
which has a movable portion so that the work can be 
inserted or removed without trouble. Individual 
motor drive can be arranged if required, the motor 
being placed at the rear of the machine. The drive 
may be either by laminated belt, vee rope or direct 
gearing, a 15 h.p. motor being suitable. The centre 
height is 10% in., and the swing over the bed covers is 
194 in. The chasing travel of the saddle is 303 in., 
and the length of the automatic longitudinal feed for 
both the chasing and turret saddles is 43 in. The 
bed is 10 ft. long and the approximate net weight 
of the machine is 9,408 Ib. 


LETTERS TO THE EDITOR. 


KNOCK RATING AND DIESEL FUELS. 
To tHe Eprror or ENGINEERING. 

Sir,—Our attention has been drawn to an article 
in the issue of ENerneerine for September 15 last 
(page 309 ante) headed “ Knock-Rating and Diesel 
Fuels.” In the preliminary part some mention is 
made of tetraethyl lead, with regard to its effect in fuels 
and upon parts of the engine. Since we appreciate 
your interest in the matter, we take the liberty of 
giving you the following information on our product, 
Ethyl Fluid. 

Your article mentions that tetraethyl lead is about 
1,000 times more effective than benzol in suppressing 
detonation. This is not quite correct, and although 
the “ effectiveness ”’ will vary according to the charac- 
teristics of the particular fuel and the conditions under 
which it operates, we estimate that, by volume, tetra- 
ethyl lead is about 500 to 600 times more effective than 
benzol—at least, for about the first cubic centimetre 
added. 

If one takes an extremely severe condition of opera- 
tion such as the knock test formulated by the U.S. 
Army Air Corps for their * Fighting grade ’’ gasoline, 
i.e., @ Series 30 knock-testing unit running at 900 r.p.m. 
with a jacket temperature of 190 deg. C., the addition 
of as much as 20 per cent. benzol to the fuel has 
in some cases made no difference whatever to the knock 
rating in direct comparison with an Octane Heptane 
mixture. So while additional concentrations of 
“lead *’ may have diminishing values in raising the 
knock rating of fuels, it can be said that a “ leaded ” 
fuel retains its knock rating to a high degree under 
severe conditions, such as those pertaining in a high 


No part of the bed is ever exposed to cuttings, and this 





The use of such fuels has no effect whatever on the 
inlet valves of the engine and so far as the exhaust 
valves are concerned, no trouble is experienced with 
those of the modern automobile except that brought 
|} about by other direct causes such as mal-adjustment 





and /or cylinder-block distortion, &c. Certain troubles 
have been experienced with high-duty aircraft engine 
exhaust valves due to the elevated temperatures at 
which they operate, but these have now been generally 
overcome. Steels of the austenitic high nickel- 
chromium variety are entirely satisfactory, so also is 
Silchrome No. | grade, if the latter does not operate 
in an overheated condition. 

The composition of Ethyl fluid includes Ethylene 
dibromide, and this converts the lead oxide, formed 
during the combustion process, to lead bromide, which 
is volatile at the temperatures prevailing in the cylinders 
and is expelled with the exhaust gases in the normal 
manner. Lead oxide forms very rapidly and the 
resultant deposit would, if not eliminated, cause 
‘shorting’ of the sparking plugs, also considerable 
deposition would occur in the combustion chamber 
and on the valves, but lead oxide in itself does not 
have a deleterious effect on the valve steel. Lead 
bromide can attack valve steels if the temperature of 
the exhaust valve is above a certain critical limit, 
but this limit is not reached in the modern engine 
under normal conditions. If, however, the engine 
is operated at high duty. the high-grade valve steels, 
in general use to-day, take care of any tendency to 
scale or burn. 

We do not consider it is correct to say that, since 

small amounts of lead only can be used in a fuel, it 
is competitive with benzol blends. Firstly, it is 
only necessary to use small amounts of lead in order 
to reach the octane value required, whereas a relatively 
large quantity of benzol must be added, by comparison, 
to any fuel in order to achieve the same result. The 
production of benzol varies according to the coal and, 
usually, the steel production of the particular country 
councerned, and in some countries benzol is virtually 
unobtainable or must be imported. Consequently, 
the actual amount of benzol available for motor fuel 
is limited, and it is impossible for this production 
to meet the needs of all the oil refiners in order to 
improve the basic octane value of their spirits. 
We contend, therefore, that the use of “lead” is 
more economical than that of benzol, particularly 
so far as price and octane value relationship of the 
former are concerned. 


| 


Yours truly, 
F. R. Banks, 
for Ernyt Export CoRporaTion. 
Abford House, Victoria, London, 8.W.1. 
September 25, 1933. 


THE ENGINEERS’ OUTLOOK. 

To tHe EpiTor oF ENGINEERING. 
Str,—Your article, “The Engineers’ Outlook,” in 
issue September 15, contains references which, [ think, 
will be welcome to not a few of your readers regarding 
the recent changes in the regulations of the University 
of London, and the much earlier changes in the regula- 
tions for the Whitworth Scholarship competition. The 
former definitely discourage the efforts and lessen the 
opportunities of those who are endeavouring to attain 
scientific training undeterred by their limited earlier 
education, their limited means, and the limited leisure 
from their daily duties. Such changes, involving such 
results, seem to be unworthy of the traditions of the 
University of London, a pioneer in the efforts to increase 
and widen educational opportunities, and make them 
as widely available as possible. 

In regard to the Whitworth Scholarship I venture 


to maintain that in the development and actual 
practice of mechanical constructions, increase in 
theoretical knowledge, however valuable, is not in 


itself sufficient, and as one of the earlier scholars, I 





output air-cooled aero engine, whereas benzol, when 
subjected to the same conditions, becomes very much 
less effective. 

The use of tetraethyl lead in aviation fuels is almost | 
exclusive in the U.S. Army and Navy Air Services | 
and Civil Air Lines, also in the Royal Canadian Air 
Force, and this has been the case for some years. 


have regretted the discontinuance of workshop 
examinations, and the failure to carry out the distinctly- 
stated intention of Sir Joseph Whitworth, who wrote 
in May, 1868 :—‘* My object in devising the foregoing 
scheme has been, while requiring a practical acquaint- 
ance with a few simple tools as sine qud non, to render 





Tetraethyl lead is in far greater use for automobile 
than for aviation fuels, and it is used generally in the 





content, which gives a hard close-grained wearing 
surface. The top is flat, and ample rigidity is ensured | 
by cross ribs of the semi-lattice girder type. Large | 
triangular holes are provided for clearing the swarf. 
As shown in Fig. 1, there is a large tray at the bottom 
to catch the cuttings and coolant. The width of the 
bed is 16} in., and an absence of cross-winding is en- 
sured, with an easy hand movement of the saddles, by 
utilising narrow guides. The bed covers are made from 
heavy stainless-steel channel sections, and are fixed 
to the bed, cored passages of similar shape being pro- 
vided through each saddle so that the movement of the 
latter does not interfere with the covers. As the latter 
do not move, they never overhang the bed, and are | 


U.S.A., Canada, Great Britain, Irish Free State, 
Australia, Holland and Denmark 

Further on in your article it is stated that only 
small amounts can be used in order that no deleterious 
effect may occur with the valve material used. This 
is not quite the case; a concentration of 3-5 c.c. of 
tetraethyl lead per Imperial gallon is the limiting 
amount for commercial purposes and this quantity 
in a fuel is perfectly harmless so far as health is con- 
cerned. In addition to which, it is not necessary to 
add more or even as much in most cases to bring up 
the knock rating of the average fuel to the high level | 
at which all Ethyl petrols are maintained. | 


| 





the competition accessible on fairly equal terms to the 
student who combines some practice with his theory, 
and to the artisan who combines some theoretical 
knowledge with perfection of workmanship.” It 
many years since there has been any chance for a 
candidate with little theoretical knowledge, however 
skilled as a workman, to obtain a scholarship. 

It may be pointed out that the tending of both the 
alterations is to confirm and strengthen the class 
distinction between the brain worker and the hand 
worker. 


18 


Yours faithfully, 
W. Srsson. 
Hucclecote, Gloucester, 
October 2, 1933. 
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LABOUR NOTES. 


THE General Council of the Trades Union Congress 
has unanimously elected Mr. Andrew Conley as its 
chairman in succession to Mr. A. G. Walkden. Mr. 
Conley will, therefore, preside at next year’s Trades 
Union Congress. He is one of the younger members 
of the General Council and represents the workers in 
the clothing trades. He is general secretary of the 
National Union of Tailors and Garment Workers— 
an amalgamation of two unions, which became operative 
at the beginning of this year. 


Commenting upon the operation of America’s 
National Industrial Recovery Act, the Washington 
correspondent of the Morning Post says: ‘“‘ To-day, 
2,000,000 men are back at work; industrial activity 
is increasing because of actual orders and not merely 
in anticipation of future demand. But there is 
another side to the picture. As well as enthusiasm, 
there is fear. Fear of a boycott, sponsored officially, 
is driving many to sign the codes, and fear of inflation 
and higher prices is driving the consumer to comply 
with the exhortation to ‘ spend for prosperity.’ There 
is, furthermore, the danger that organised labour will 
use the campaign to prevent freedom of contract and 
promotion by merit, and secure a stranglehold on 
industry. There is, finally, the danger that retail 
prices will rise beyond control, leading to demands 
for rash currency experiments which may jeopardise 
the whole recovery programme. But these fears do 
not penetrate to the general mass. They feel that 
‘Happy Days are Here Again,’ and the Blue Eagle, 
like Elijah’s ravens, has brought to them, spiritual 
hope and bodily sustenance.” 





Mr. Green, the president of the American Federation 
of Labour is certainly doing little to allay the fears 
of those who dread a trade union control of industry. 
He revealed the other day that during the last three 
months the membership of the Federation had _ in- 
creased by 1,500,000 as a result of the Recovery drive, 
and urged that the campaign to organise America’s 
workers should be intensified. He also threatened, a 
cabled message says, to appeal to Congress for a 
30-hour week and higher wages. 


In the course of an editorial note, the official organ 
of the International Association of Machinists, a 
body which is the equivalent in the United States of 
the Amalgamated Engineering Union here, says :— 
“It is our firm conviction—and we have repeatedly 
so stated in briefs submitted to the Administrator— 
that the purposes of the Recovery Act will not be 
achieved unless a work week not to exceed 30 hours 
is provided for in all codes. Furthermore, we have 
pointed out that, based upon statistics we have filed 
with the Administrator, common labour should be 
paid a minimum rate of not less than 25 dols. per week. 
This is the least amount any person should receive 
in order to enable a family to live in health and decency. 
We have urged that no overtime work be permitted 
except in cases of extreme emergency, and when 
worked, be paid for at not less than double the hourly 
rate received. We have also requested that machin- 
ists, tool and die makers and maintenance men be paid 
not less than 48 dols. per week with correspondingly 
high rates for apprentices when employed.” 


The writer of the note goes on to point out that few, 
if any, of the codes so far adopted provide for classified 
rates for skilled mechanics, the rates included in all, 
or most of them being for the lower grades. ‘ That 
the wages of skilled employees will have to be adjusted 
so as to maintain a proper differential between the 
minimum for common labour and the rates for those 
in the higher brackets is generally conceded,” he says, 
‘** by N.R.A. It is in order to lay the groundwork for 
negotiations between employers and representatives 
of the skilled trades—which will undoubtedly take 
place later—that the International Association of 
Machinists is requesting the inclusion in all codes in 
which it is interested of its proposed wage rate for 
machinists.” 


The weekly organ of the International Labour 
Office at Geneva states that, following a recommenda- 
tion of the Employers’ Association of the Iron and 
Steel Industry of North-West Germany, the 40-hour 
week is being rapidly introduced in Essen, Bochum, 
and Dortmund. In Dortmund, the Employers’ 
Association has urged its members to reduce hours 
of work to 40 a week on the average. In that area 
it will be possible to take on another 1,000 men in that 
industry. In the textile industry, the Association 
of General Woolcombers and Worsted Spinners has 
decided, on the proposal of its Rhenish Westphalian 


branch, to revert to a single shift as from January 31, 
1934. This measure has n put into force at once 
in the districts of Gladbach, Rheydt, and Neuss. The 
one-shift system will be introduced for knitting yarn 
spinners at the end of February, 1934. In the Central 
German lignite industry, all members have been 
committed, by a unanimous decision, to introduce 
the 40-hour week calculated as an average over the 
period of a year. The average must include such 
overtime and Sunday work as may be necessary. A 
shorter working week is also recommended by the Salt 
Works Employers’ Federation of Central Germany. 
Some important individual firms have reduced their 
hours of work. Thus the Opel Motor Works, which 
adopted a five-day week in July, are now working on a 
four-day week. The Dortmund Union Brewery has 
reduced its hours from 44 to 40 and engaged further 
workers, and the 40-hour week is being introduced in 
the Bavarian nitrate works at Piesteritz. 


Apparently, however, the German 40-hour week 
involves a corresponding reduction of pay. Industrial 
and Labour Information mentions, at any rate, that 
at a meeting of representatives of German munici- 
palities, it was pointed out that the introduction of the 
40-hour week, with a corresponding cut in weekly 
earnings, often meant that the wages paid were less 
than the amount paid in assistance in the case of 
men with large families, and therefore less than the 
minimum subsistence level. In view of the present 
financial difficulties, local authorities, it was stated, 
could not see their way to make good over long periods 
the difference between the wage paid and the amount 
which would have been paid in relief. They therefore 
requested the Minister of Labour to set up equalisation 
funds for family allowances. 


The National Advisory Labour Council of the Nether- 
lands appointed a Committee in December last to 
consider the desirability of introducing legislation for 
the reduction of working hours “ as a means of combat- 
ing unemployment.” A report based on the Com- 
mittee’s conclusions has now been issued by the Council. 
In the course of it, it is stated that the majority consi- 
dered a fall in wages to be an inevitable result of a 
reduction of hours, and expressed the opinion that the 
authorities should give a subsidy to make up the loss. 
This could be done, it was claimed, without increasing 
public expenditure owing to the saving in unemploy- 
ment benefit and relief through the diminution in the 
number of unemployed. Some of the members of 
the Council thought the authorities should make up 
the loss in wages to the extent of 50 per cent., whereas 
others were of opinion that the subsidy should in no 
case exceed the amount saved in benefits. According 
to two independent calculations, the subsidy in this 
case would not exceed 12$ per cent. of the loss in 
wages. 


A third group were opposed on principle to any such 
subsidy, as being unfair to certain lower-paid wage- 
earners in other industries. For instance, in some 
industries a worker earning 20 florins might receive 
an allowance, whereas agricultural workers earning 
12 florins would not be entitled to any allowance. 
Moreover, difficulties would arise in respect of workers 
now working short time, without any allowance, as 
it would be impossible, owing to the cost involved, to 
consider the granting of allowances to the whole of 
this group. The majority considered, however, that 
wage allowances could be given. The Minister should 
provide for the payment of a given percentage of the 
wages lost, taking into account the saving in respect 
of benefits and relief. The subsidy should only be 
granted by the State and the local authorities, the pay- 
ments to be made by the undertaking concerned. 


Other questions considered in connection with the 
proposed reduced working week were: (1) The relation 
between the reduction in working hours and the granting 
of exceptions for overtime, as to which the great 
majority of the Council was of opinion that exceptions 
should be allowed in cases of absolute necessity, 
and that the factory inspection authorities should 
remain competent to grant such exceptions; (2) the 
possibility of an undue extension in home work, 
especially in the clothing, boot and shoe and book- 
binding trades, if a 40-hour week were adopted, and the 
difficulty of controlling hours in home industries ; 
(3) the possibility of increased competition by one-man 
businesses (owner-workers); (4) the possibility of 
workers working in their spare time; (5) the possible 
lack of skilled workers in certain industries; (6) the 
effect of a reduction in working hours on social charges ; 
(7) the difficulties of application to small establish- 
ments and the desirability of excluding these from any 








proposed regulations; (8) the difficulties of applica- 





tion to the transport industries, which at present 
work more than 48 hours a week. 


A resolution adopted by the International Typo- 
graphical Workers’ Federation, at a Congress held in 
Neuchatel, instructed the secretariat, in the event 
of small enterprises being excluded from a 40-hour 
week Convention, to endeavour, with the assistance 
of the International Labour Office, to obtain a special 
convention applying to all printing houses. It was 
further declared that shorter hours could only be 
successful if unaccompanied by a reduction of wages. 


members of the Virginian 
Institute of Public Affairs, Miss Perkins, the United 
States Secretary of Labour, spoke in favour of unem- 
ployment insurance, observing that if State systems 
of unemployment insurance reserves were set up, they 
might possibly be organised in connection with the 
Recovery codes. 


In a speech delivered to 


The British Ministry of Labour’s Gazette states that 
a Departmental Committee was appointed by the 
Home Secretary, in November, 1930, to inquire and 
report whether, and, if so, subject to what conditions, 
if any, the Schedule of Industrial Diseases to which 
section 43 of the Workmen’s Compensation Act, 1925, 
applies can properly be extended to include (1) poison- 
ing by turpentine; and (2) papilloma occurring in 
workers liable to mule spinner’s cancer. The Com- 
mittee issued an interim report in 1932 dealing with 
these questions, and with another question which 
was referred to them during the course of their sittings. 
In July, 1931, the Home Secretary referred to the 
Committee the question of adding (1) poisoning by 
sulphuretted hydrogen and its sequela, and (2) poison- 
ing by carbon monoxide and its sequela, to the Schedule 
of Industrial Diseases. The Committee have now 
issued a report dealing with these two proposals. 


The Committee, after hearing evidence from repre- 
sentatives of operatives and employers and from 
various medical practitioners and other sources, do not 
recommend that poisoning by sulphuretted hydrogen 
or its sequela, or poisoning by carbon monoxide or 
any of its sequela, should be added to the Schedule. 
They point out, in the case of carbon-monoxide poison- 
ing, that where there is evidence of a workman being 
incapacitated for more than three days by an illness 
resulting from a gassing by carbon monoxide, compen- 
sation is already paid, under the existing law, on the 
basis of a personal injury by accident. Somewhat 
similar considerations apply in cases of sulphuretted 
hydrogen poisoning. 

A recent issue of the United States Labour Depart- 
ment’s Monthly Review contains an interesting contribu - 
tion on the subject of technological changes in the 
electric lamp industry. An ingenious mechanism 
described as in use is operated by a revolving main 
camshaft. On this shaft is a series of driving cams 
varying in number, size, and shape, and adjusted by 
means of a master cam dial for maintaining exact time 
and space relations between the different operating 
mechanisms at the different indexing or working 
positions. The main camshaft with its series of cams 
operates the indexing device for rotating a turret or 
spider; various levers, fulcrums, elbows, conveyors, 
fingers, pincers, and other operating devices ; secondary 
camshafts; and in some cases a chain device for 
operating a second camshaft containing a similar series 
of driving cams, which, in turn, control another series 
of operating devices of various kinds. The machines 
vary widely in size, and their adaptability ranges from 
the heavier to the most delicate operations. Thus, 
there is the 48-head Ohio bulb-making machine, which 
indexes at 48 positions and turns out finished bulbs 
(except for frosting). In contrast there is the small 
filament-mounting machine perfected after about 
10 years of study and experiment. 


The mechanical principles are similar, but in such 
delicate operations as mounting a coiled filament on 
the ends of lead-in wires and support wires, there is 
required, in preparing the specifications, a minute and 
painstaking knowledge of the qualities of the materials 
to be used (for example, the coefficient of expansion 
of metals when subjected to heat under operating con- 
ditions); and there is necessary also a remarkable 
precision in making the various delicate and intricate 
mechanisms according to specifications in order that the 
unit may operate throughout in synchronism. The 
development of this particular type of mechanism has 
revolutionised many industries in recent years by 
making it possible to perform automatically a con- 
stantly increasing number of operations which formerly 
required manual labour. 
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MACHINERY FOR DEALING WITH | but in order to provide some form of framework on 
SEWAGE.* which to build, the processes are divided into four 
x I . 


categories, according as they are applicable to: 
By H. R. I, Crude Sewage; II, Sewage Liquor; III, Sludge ; 
WiLtiAM SHAKESPEARE 


IV, Screenings. 
Timon of Athens the words 


LUPTON. 


puts into the mouth of 


Of these, the first generally requires Ia, Transport ; 
Ib, Removal of certain contained matters. 


“ The Earth's a thief The second may undergo Ila, Transport; IIb, 
That feeds and breeds by a composture stolen Aeration; IIc, Dosage. 
From general excrement " ;+ The third, IIIa, Transport ; IIIb, Digestion ; 
alluding to the mysterious alchemy by which Earth | I[Ic, Desiccation. 
utterly transforms her waste, or excess, products into And the fourth, IVa, Transport and Disposal ; 


something rich and strange. And man, in his most! IVb, Disintegration. 
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It is fully realised that the above divisions are not 
hard-and-fast—for instance, sewage may, in its crude 
state, be subjected to aeration or dosage—but the 
classification provides a skeleton for descriptive 
purposes, and as such is convenient. 

la. Transport of Crude Sewage (including storm water). 
There are two main instruments for effecting this 
the pump and the pneumatic ejector. Pumps for 
crude sewage may be either of the reciprocating or 
(much more commonly) of the centrifugal or axial-flow 
type. They must be such as not to become obstructed 
by the solids contained in it. This object may be 
attained in two ways—either by making all passages 
within the pump of such size and form (or deformability) 
as never to prevent the passing of the solids, or by 
providing mechanism which will cut up any object too 
large to pass intact. 

The first of these methods is comparatively easy when 
the volume to be dealt with is great, the pump passages 
then being large in any case. It only remains to ensure 
that no part of the mechanism is such as to allow 


modern treatment of his waste products, is fain to 
follow Nature’s methods, intensifying them where 
necessary, obtaining further by-products where 
possible, but ultimately dependent on the self-same | 
basic processes. In carrying out his treatment, man 
makes use of a number of mechanical contrivances, 
and it is these contrivances which form the subject of 
the following paper—a paper which is intended rather 
as an appendix to the discussions on the processes 
themselves than as, in any sense, an independent thesis. 
It is fully realised that such an appendix is liable to 
degenerate into a mere list, yet it is plain that any 
treatment of the subject of sewage disposal, especially | 
by engineers, would be incomplete without it. It is| 
to avoid such incompleteness that the following, | 
necessarily very brief, outline is presented. 

The classification of sewage machinery is difficult, 


* Paper read before Section G of the British Associa- 
tion at Leicester, on Monday, September 11, 1933. 
t Quoted by Messrs. Adams Hydraulics, Limited, in 





fibrous matter to attach itself to (or wind round) it, 


“ Bacterial Sewage Purification.” 


their Brochure on 
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and further that there is no fine clearance in which 
such matter might jam :—many such pumps are on the 
market. For smaller volumes it is necessary to ensure, 
in addition, that there shall be no pronouncedly con- 
vergent passages within the pump—i.e., that any 
object which can enter the suction pipe will pass 
through the pump. This is the principle of the design 
of the many “ unchokeable ” pumps on the market, in 
ordering which it is usual to specify the diameter of the 
largest sphere the machine will pass. An alternative 
method of securing unchokeability, adopted in the 
Flexala pump, is to make the impeller blades themselves 
of rubber or similar material, which can yield so as to 
allow the passage of an “ out-size”’ object. Such 
pumps have, when dealing with certain gritty fluids, 
the additional advantage of great immunity from 
erosion, due to the resilience of the rubber surfaces. 

The other method of dealing with solids—namely by 
dissecting any which will not pass otherwise—is 
adopted in pumps of the Stereophagus type. These 
are more fully dealt with later under the heading of 
Sludge Pumping and Disintegrating. Pumps are also 
designed which combine the two principles. It 
plain that the fluid, in its passage through the machine, 
must, at some point, meet the leading edges of the 
rotating vanes. To avoid the possibility of fibrous 
solids lodging thereon, such edges may be liberally 
rounded—as is done in pumps of the * unchokeable ” 
type, though at a sacrifice of efficiency. Alternatively, 
a fixed scfaper fin (or fins) may be provided to 
clear any obstructions from the leading edges, and this 
method has the advantage that the designer is free 
to choose his vane profile with a view to obtaining the 
best efficiency. Where, however, “ uncuttable ” objects 
may be encountered, this method is dangerous. 

In connection with the pumping of crude sewage, it 
should perhaps be pointed out that pumping, in general, 
tends to break up and emulsify the contained solids 
(especially faecal bodies). This is generally desirable, 
in that it facilitates the further processes, or lessens 
nuisance where direct disposal is resorted to. 

The pneumatic ejector consists essentially of a 
vessel into which the sewage gravitates, to be subse- 
quently expelled by pneumatic displacement. The 
vessel is provided with certain valves—a float- or 
air-bell-operated air valve for the admission of the 
compressed air and its escape during the filling period, 
and a suction and a delivery non-return valve for the 
sewage. The action is ordinarily a simple displacement, 
but by using the inertia of the fluid, the compressed air 
can, under certain circumstances, be used expansively, 
efficiency being thereby increased. There are no 
narrow passages in the path of the sewage, so that the 
ejector is unlikely to become choked. But the overall 
efficiency—of the compressor-unit, air transmission- 
line and ejector—is generally materially lower than 
that of the corresponding pump. 

Any description of the compressor itself, both for 
this and subsequent processes, is beyond the scope of 
this paper. 

1b.—Crude Sewage—Removal of Contained Matters.— 
Removal is effected by two main methods—gravita- 
tional (or in some cases centrifugal) and screening. 
The first is performed in settling tanks the capacity 
of which is determined by the degree of separation 
required. The machinery involved consists of the col- 
lecting mechanism—both for the heavy solids which 
settle and for the floating scum—and in some cases of 
grit-cleaning plant. The collecting mechanism for 
heavy solids generally consists of scrapers which 
‘* squeegee” the deposited matter towards the outlet, 
whence it either flows by gravity or is pumped or raised 
by elevators similar to the ordinary dredger or grab. 
The squeegees are generally carried on arms which are 
rotated round a central axis, being inclined so as to 
urge the sludge towards a central outlet. The tank 
bottom is usually coned so as to provide a gradient 
to assist the action. One ingenious design allows of 
the use of square tanks, thus saving much space. The 
squeegee action is capable of squeezing out some of the 
liquid content of the sludge, thus reducing its volume. 

The grit-washing mechanism consists of agitating 
rakes, which both assist the removal of organic matter 
and also convey the washed grit to the discharge point. 
Alternatively, compressed-air agitation has been 
employed after the manner of the ordinary filter- 
cleansing process. Similar mechanism is used for 
scum-collection where (especially when oil or grease 
is present) this is required. A greasy surface film is 
liable to interfere with subsequent oxygenation ; more- 
over, its recovery may be economically advantageous. 

Screening involves a multiplicity of mechanisms. 
They may be divided into two categories, according 
as the screens themselves are stationary or movable. 
Where the screens are stationary, mechanism is required 
to remove the matter caught by them. The commonest 
device consists of an endless chain carrying a series of 
rakes, the prongs of which' pass between the bars of the 
screen. The screenings are discharged from the rakes 
by a fixed scraper acting in conjunction with gravity, 
sometimes assisted by a brush or similar mechanism. 
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The disadvantage of the endless-chain type of rake 
is that its moving parts, as they pass through the 
sewage, are liable to become clogged; thus safety 
devices must be incorporated to prevent accident. 
Alternatively, several raking devices have been evolved 
of which the driving mechanism is not immersed. Fig. 1 
shows a screen of this type at Berlin Wassmannsdorf 
No. 2, made by the Dorr-Oliver Company. Very 
considerable ingenuity is involved, particularly in 
ensuring against damage by large solid obstructions. 
In order to save power and wear, the raking mechanism 
may be operated intermittently under the control of 
a time-switch, or it may be float-controlled so as to 


ENCINPERING 
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loss of head through the screen 
is required. 


work only when the 
indicates that raking 

Moving screens are of many types. One of the most 
ingenious is the rope screen, in which the bars of the 
fixed screen are replaced by the successive “ passes’’ of 
an endless taut wire-rope, which is wound helically round 
two series of grooved coaxial pulleys at top and bottom 
of the (sloping) screen. A slow movement of the rope 
causes the screenings to be lifted clear, so as to be easily 
removed by rotating brushes. Other moving screens 
are of the rotating cup and drum types, in which 


sometimes the cylindrical, sometimes the dise surfaces | 


form the screening medium. Such screens are usually 
cleaned by water-jets operating in the reverse direction, 
pumps being involved to supply these. 

There is another proce 





by masticating these so that they are of such size as 
to be innocuous. 


order to preserve the amenities of the foreshore, it 
being found that natural decomposition is thereby so 
accelerated as to abolish all nuisance. The disinte- 


grating mechanisms, which are similar to those applied 


to screenings, are described later under that head. 
The crude sewage has now been deprived of its grosser 

solid contents, heavy, light and suspended, and con- 

sideration will now be given to the mechanism required 


for the manipulation and purification of the resultant | 


sewage liquor. 

Ila. Sewage Liquor—Transport.—This presents no 
special difficulties, and no special mechanisms need be 
referred to under this head. 





disadvantage that it can distribute only over a circular 
area—a shape which does not allow of arrangement in 
batteries without waste of space. Moreover, the 
circumferential walling is considerable. 

The actual construction of the rotary sprinkler is 
simple, the important point being uniform distribution. 
totation is generally produced by the reaction of the 
jets themselves, which are sometimes fan-sprayed to 
assist aeration. One of this type, by Messrs. Adams 
Hydraulics, Limited, is illustrated in Fig. 2. The 


rotating joint is preferably fluid-sealed. An intermittent 
syphon-controlled feed is generally employed so as to 





s by which crude sewage | 
may be relieved of its grosser contained solids, namely, | 


Such mastication, or disintegration, | 
is advantageously carried out at marine outfalls in | 


ensure a sufficient flow for satisfactory operation at 


so as to prevent all risk of the ‘ cross-winding ”’ which 
might occur were the rails at either side. 

Effluents from sprinkler tanks usually pass into 
settling tanks for the deposition of the humus which 
becomes detached from the filtering medium, but no 
special mechanical contrivances are, in general, required 
in connection with this process. 

(ii) Diffusers—These generally consist of porous 
tiles built into the bottom of the tank or channel, the 
bubbles leaving which are usually not more than }¢ in. 
in diameter. The amount of air-surface which can thus 
| be presented to the sewage for a reasonable power 
‘expenditure is very great; moreover, the bubbles can 
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I1b. Sewage Liquor—Aeration.—Many mechanisms | 


are employed in the aeration of sewage liquor. 
may be roughly divided into: (i) sprinklers, in which 
drops of fluid are sprayed through the air, and fall on 
porous material; (ii) diffusers, in which bubbles of 
air are blown through the fluid ; (iii) agitators and sur- 
face aeration mechanism, in which the mutual surface 
is increased by other means. 

(i) Sprinklers and Percolating Filters—These consist 
essentially of tubes perforated with numerous holes, 
which spray the liquor over the filtering medium. The 
nozzles are preferably kept in motion—generally by 


means of the energy of the sewage itself—so as to effect | mechanism is required to reverse the motion at each | 


uniform distribution of the liquor over the whole area. 
The motion may be either rotary or reciprocating, the 


‘They | 
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times when the “ make” of sewage is small. When 


there are many sprinklers, syphons can be arranged to | 


distribute the duty between them. 
The traversing sprinkler, which has the great advan- 
tage that it can distribute over a rectangular bed, may 


be propelled by the sewage itself, generally acting | 


j through small water-turbines and gearing, or, where 
the head is insufficient, by electric power. Buffer 


|end of the bed, and various systems are adopted 
|to effect uniform distribution. Many rectangular 





former, though in general the simpler, having the grave | sprinklers are carried on a narrow-gauge central runway, 


be used as an “ air-lift’’ to impart the motion required 
for circulation. In the activated-sludge treatment, a 
certain quantity of sludge containing active bacteria 
(floc) in an aerobic condition is added to the sewage- 
liquor; such addition, by supplying the bacteria 
necessary to start oxygenation, greatly accelerates the 
process. There has been much discussion as to the 
respective merits of diffuser-aeration and mechanical 
aeration, described in the next paragraph. 

(iii) Agitators and Surface Aeration Mechanism.— 
Surface aeration is primarily an imitation of the pro- 
cesses of nature as effected in rivers and waterfalls, 
accelerated by mechanical agitation and generally 
assisted by the addition of activated sludge. The prin- 
cipal machinery involved is the paddle or propeller, 
| which exercises the combined role of circulator and 
agitator. 

Paddles are generally arranged so that their blades 
emerge from the water, the re-entry of the aerated 
blade surfaces, with the accompanying agitation, 
assisting the oxygenation. This, however, is mainly 
dependent on the atmospheric surface contact along 
the channels, which are generally provided with spiral 
fins, or are shaped so as to bring every portion of the 
liquor in turn to the surface. Alternatively, a sub- 
merged propeller can be used, and, considered as a 
pump, is much more efficient, but provides directly no 
aeration. It is doubtful whether the additional power 
and complication of the (usually multiple) paddle- 
wheels is worth while. 

Another form of impeller, or “ aerating cone’’ in 
| frequent use is carried on a vertical spindle and is 
rotated rapidly at the surface of the liquor. It is shown 
| at rest and in operation in Figs. 3 and 4, respectively. 
Messrs. Ames, Crosta, Mills & Company, Limited, are 
the makers. This impeller draws the fluid from near 
the bottom of the tank and ejects it in a laminar jet 
so as greatly to increase the exposed surface. In com- 
bination with this is generally used a “ sludge-lifter,”’ 
| which continuously adds to the liquor undergoing 
agitation activated sludge from a settling tank. 

IIc. Dosage of Sewage Liquor.—The principal sub- 
stances with which sewage liquor is dosed are :—{i) Bio- 
logical—as, for instance, activated sludge. (ii) Pre- 
cipitant—notably lime and other coagulants. (iii) Steri- 
lising—chiefly chlorine, which may act also as a deodo- 
riser and (in sludge-digestion tanks) to prevent foaming. 
(iv) Grease-extracting—Sulphuric acid is used to 
‘‘crack” soaps, being added both to sewage and tosludge. 
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The amounts of the different reagents required depend 
not only on the quantity of sewage, but also on its 
generally very variable constitution, and must usually 
be controlled by hand. Devices, however, exist 
especially for chlorination—to ensure proportionality, 
and may, for instance, be operated by Venturi action. 
The mechanical appliances for the actual mixing of the 
reagents do not call for any sper ial des ription. 

We have now considered the machinery dealing with 
crude sewage and se wage liquor, and have thus « ome to 
that used in connection with sludge. 

Illa This may be performed 
by the pneumatic ejector, already described, or it may 
be dealt pumps. The outstanding features of 
the unchokeable ty pe of pump have already been referre d 
to, but a fuller description of the Stereophagus type 
the function of which is primarily to deal with sludge 
more appropriate here. The Stereophagus is, in essence, 
a single-suction volute centrifugal pump, one side of the 
conical impeller of which is open, its spiral vanes having 
running contact with renewable stationary liner. 
Also in running contact with the (hardened-steel) 
impelle r-vanes is a fixed tool-steel flat blade, so placed 
in the suction pipe as to shearoff any protruding portion 
of any solid or fibrous matter carried round by them. 
Thus any object too large to pass to the outlet from the 
impeller, or which attempts to cling to an impeller 
blade, is reduced until it can pass. Both impeller and 
fixed blade are provided with the necessary adjust- 
ments to allow of the cutting clearances to be indefi- 
maintained. The adjustments also enable the 
efficiency of the pump to be maintained—a matter of 


7 ransport of Sludge 


with by 


18 


a 


nitely 


great importance when dealing with abrasive material | 


such as is contained in sludge. A further point of great 


importance is that the discharge from these pumps is | 


so cut up as to be unlikely to cause nuisance in further 
proc eS8s8cs, 

1116. Digestion of Sludge.—The aerobic treatment of 
sewage and of the accompanying (activated) sludge has 
ilready been referred to, as has also the mechanism 


involved in its aeration and circulation Anaerobic 
digestion of sludge may be carried out actually in 
ontact with the sewage—as, for instance, in the case 


of the septic tank and generally now does, 
take plac ¢ separately, and often in two stages. In either 
the apparatus involved is in itself of no great 
mechanical interest. Stirrers are used in pro- 


esses, gas collectors (mainly for CH,and CO,) may be 


or it may, 


Cast 
some 


employed, and heating coils are often used to increase 


the rate of digestion. Stirrers (and scum-breakers) 
ire usually similar to those used in sedimentation 
tanks, being carried from a central axis. Gas-collectors 
may be of the floating (gasometer) type, which pro 
vide a reservoir at steady pressure, The digested 
sludge, which, if digestion is complete, is a non-colloidal 


inoffensive earth, may be handled by any of the usual 
mechanical appliances 

Tithe Desiccatio f 
for this purpose depends entirely on the condition of 
the Wherever possible, direct distribution over 
farming land is resorted to, but in many instances this 


Sludge Che apparatus required 


sludge 
must be preceded by lagooning or 


beds filters. 
then involved is that which de 


treatment on drying 
rv sludge rhe only mechanical apparatus 
als with the dried material, 
generally of the bucket-clevator ty pe 
the sludge (the 
been assisted by 


In some instances precipitation of 


which has generally a coagulant, and 
to which may have been added lime substance 


to assist in breaking down the colloid structure) is dried 


, or some 


by pressure filtration. The sludge filter ordinarily 
consists of a batterv of concave-faced plates having 
serrated surfaces and mounted so as to be heavily 
clamped together in a press. Each plate has a hole 
at its centre, round the circumference of which, on 
either side, is clamped a sheet of coarse harding, 


similarly pierced and commensurate with the plate. 
When the plates and “ cloths” are clamped together, 
the cloths being gripped round the edge of each plate, 
they form a series of cells all in communication with 
the central hole. The sludge is now pumped in under 
pressure rising to 100 lb. per square inch or so, and 
flows into each cell, whence the liquid passes through 
the cloth, along the serrations, The 
sludge forms a cake within the “ bag” formed by two 
vdjacent cloths. When grease is to be extracted the 
filter may be heated to allow its passage through th 
cloths. Alternatively, the grease may be extracted 
subsequently by some solvent, such as benzine The 
residual sludge cake may be directly used on land, or it 
may first be exposed to the weather. In some « 
it has been subjected to calcination, and in some to the 
action of spec ial driers. 

rhere remains to be only that 
mechanism which is required to deal with the grosser 
solids contained in the original sewage. 

IVa. 7 ransport Lraposal of 
Transport is generally performed by conveyors of the 
screw or alternatively of the band type, discharging 
into hoppers. In certain cases notably where use is 
made of a disintegrator of the type described below 
the water-borne to their destination. 


and so to waste. 


ascs 
considered 


now 


and Screenings, 


screenings are 


! 
Disposa] is generally by burving or by dumping out at | 
both somewhat laborious methods. Disintegration 
and subsequent treatment as sludge would appear to | 


offer an acceptable alternative. } 

IVb. Disintegration of Screenings.—The Stereophagus, 
described earlier as a sludge pump, may, particularly 
in its smaller sizes, be used definitely as a disintegrator, 
the objects to be reduced being water-borne into the | 
pump and the whole discharged as a macerated mixture. | 
The pump is not, however, primarily a disintegrator, | 
being designed rather to break up only those matters 
which it could not pass otherwise. It can, nevertheless, 
be fitted with special disintegrating blades, and thus 
adapted, it is very suitable where the duty required 
involves both pumping and disintegration. This is often 
the case where crude sewage is to be discharged to sea. 

Where disintegration, not pumping, is the primary 
object, it is preferable to use a machine of the Gar- 
gantua type, one of which, made by Messrs. Hathorn, 
Davey & Co., Ltd., in Fig. 5. This is really 
an axial-flow pump adapted to work after the manner 
of a household mincing machine. It reduces all solids 
(except the heaviest objects, which should preferably | 
be trapped) to a pulpy mass, such as can usually be | 
treated along with the remaining sludge. Such dis- 
integrators are capable of imparting a certain lift and 
can draw the quantity of diluent necessary to convey 
the solids to be macerated. 

Where the whole of the sewage flow is passed through 
the disintegrator, it is advisable, in order that the 
machine may always run full, either to adopt variable 
speed to suit the varying flow, or to arrange a by- 
pass for the excess delivered. Intermittent running 
which involves automatically controlled starting is 
undesirable. Another form of disintegrator, working 
on the principle of the mangle, has also been used, but, 
as compared with the enclosed water-borne type, it 
has disadvantages, particularly that of offensive smell. 

In addition to the machinery described above, sewage 


sea 


| 


is shown 


treatment involves a large variety of valves, penstocks, 
Most 
of these, however, are in no way restricted to sewage | 
services and not, therefore, been dealt with in 
this paper. 

The author would like to thank all those firms to 
whom he is indebted for information concerning the 
various mechanisms alluded to. Many of their products 
are, he fears, most inadequately described, but space is 
limited and the subject a The ingenuity 
which has of late been applied to the various devices | 
for manipulation deserves a very much fuller 
treatment. The subject of treatment is of 
recent birth ; yet its ramifications now carry its pursuer 
into many fields widely scattered. A paper such as 
the present is bound, therefore, to be far from complete ; 


weirs, decanting arms, measuring apparatus, &c. 


have 


wide one. 


sewage 


sewage 


mechanisms 


many are not even mentioned, and of 
those that are, the briefest descriptions only can be 
given It is hoped, however, that this short sketch 


of some of the most important mechanical contrivances 
involved may be of an adjunct to the 
discussions on sewage 


service 
tre 


itment 


CORROSION-FATIGUE TESTS ON 
MILD STEEL. 


THoven the subject of corrosion fatigue has received | 


considerable attention in recent years, it can hardly be 
said that there is nothing more to be learned about it, 
a further and, it must be confessed, a somewhat sur- 


prising addition to our knowledge having been made by 
the results of some tests on mild steel just completed 
at the National Physical Laboratory. The tests were 


| 
| made in order to determine how this material, when 
Results of Corrosion Fatique Tests. 
Range of Endut 
Condition 
I M _— ~s at End Remarks 
Pons per (‘veles of 7 ? 
sq. in 10 
_———— 
) 11 1-78 Broker rhe test pr 
t 10 S15 tions were 
t ® 10-15 heavily coated 
7 + 8 20°35 with rrosion 
2 ry 15-34 products (red 
‘ 6-5 22-20 Unbroken rust) 
1 24-93 
Fescolised 
10 15 1-06 Broken rest portions | 
12 14 2-22 were fairly | 
13 13 7°20 bright after 
14 12-5 11-18 test. Particles 
11 12 21-70 Unbroken fred rust were 
present in the 
vicinity 
cracks 
coated with nickel by the Fescolising ” process, | 
behaved in comparison with the same material in an 


untreated condition, and were carred out at the request 
of Messrs. Fescol, Limited, 101 Grosvenor-road, S.W.1. 


The test pieces were of commercial mild steel taken 
at random from stock. 


From this material, 18 machined 





specimens were prepared and sent to the Laboratory- 


| A static tensile test on test pieces 0-563 in. in diameter 


gave the following tresults: Yield stress, 18-0 tons 
per square inch; ultimate tensile stress, 32-0 tons per 
square inch ; elongation on 2 in., 36-5 per cent. ; reduc- 
tion of area at fracture, 54-5 per cent. For the fatigue 
test the specimens were finished to the form shown in 
Fig. 1, annexed, and nine of them were “ Fescolised ” 
with nickel. 

The tests were carried out in a rotating-beam fatigue 
machine at a speed of about 2,200 stress cycles per 
minute. The external loading on the specimen con- 
sisted of two equal upward and downward loads 
spaced 2 in. apart and applied near one end of the 
specimen at the points shown in Fig. 1, a disposition 
which ensured that the test portion of the specimen 
was subjected to a bending moment uniform over its 
length. During the whole course of each test, a fine 
spray of 3 per cent. common salt solution was injected 
on to the test portion of the specimen by means of com- 
pressed air, the amount of solution used being approxi- 
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mately 0-8 c.c. The results of the tests 
are given in the accompanying table. 

At first sight this table is apt to convey an incorrect 
impression, as the endurance figures for the untreated 
specimens are, in general, higher than for the Fescolised 
specimens, but a closer examination will show that the 
range of stress for the former is considerably lower 
than for the latter. A more readily assessable compari- 
son is exhibited by plotting the results to a logarithmic 
scale. This method is shown in Fig. 2, in which not only 
the much higher range of stresses of the Fescolised 
specimens is clearly indicated, but it is evident that 
there is less variation between individual specimens. 


per minute. 


| The official report of the tests contains this summing 


up of the situation. ‘“ The estimated endurance limits 
for 20,000,000 cycles under the corrosion-fatigue con- 
ditions employed in the present tests are therefore : 

“ Untreated mild steel, about 7-3 tons per square 


inch. 
“* Fescolised mild steel, about 12-2 tons per square 
inch.” 


Accepting this estimate, it follows that Fescolising 


| mild steel increases its endurance limits by some 67 


per cent. It was to be expected, of course, that the 
limits would be extended by a_ corrosion-resisting 
coating, but an increase of the above order could hardly, 
we submit, have been forecast. It would appear, 
then, that the protection afforded by Fescolising is 
highly effective. 





Tue InstiruT1ion oF ENGINEERING INSPECTION. 
Owing to the death of Mr. T. W. Ellis, M.1.Mech.E., 
M.I.E.E., president of the Institution of Engineering 
Inspection, Mr. C. Strachey Hawdon, A.M.Inst.C.E., 
M.1.Mech.E., A.C.G.I., has been elected to fill the 
presidential chair for the remainder of the current 


session. 
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MAGNESIUM - ALLOY PROTECTION 
BY SELENIUM AND OTHER COAT- 


ING PROCESSES.—PART II.* 


By G. D. Breneovaen, M.A., D.Sc., and L. Wuirsy, 


M.Sc. 


SMALL losses of weight of Elektron alloy AZM+ 
(sheet) resulting from corrosion by immersion in, or 
spraying with, sea-water, have been found to be 
Visual 
inspection did not suggest the extent of the damage, | 
which occurred even when the alloy was protected 
of 
comparison used were loss of weight, visual inspection, | 
Some tensile results, 
obtained by Dr. L. Aitchison, are given in Table I, 
and refer to Elektron AZM, in sheet form, sprayed three 
times daily with, or immersed in, natural sea-water for ) 


associated with serious losses of elongation. 


by chemical coatings and paint. The methods 


and change in tensile properties. 


| based on another batch of material, shows that the 
selenium process has not decreased it. In both Tables 
losses of weight greater than about 0-1 grm. almost 
eliminate ductility. 

The paints used, when applied to bare metal or over 
a Panalumin coat, seem to have lowered the elongation 
by 4 per cent. or 5 per cent. before spray treatment, 


a selenium film,* an alum-bichromate film,+ or other 
chemically produced paint base ; uncorroded (control) 
specimens were used for each protection scheme. 
The test-pieces were strips 15-6 cm. long by 1-5 cm. 
wide between test marks, by 1-6 mm., and were sprayed 
with sea-water thrice daily for 4 months. Table II 
shows notable variations between duplicates, which 
may be partly due to variations in the alloy itself, 
so that interpretations must be made cautiously. All 
the coating processes seem to have lowered the elonga- 
tion of the specimens by amounts up to 6 per cent. 
before any corrosion has occurred. Table I, however, 





4 per cent. ; the others resembled the uncoated metal. 
Figs. 3 and 5 show two of the test-specimens after 
spraying. The test-bars are shown full size with corro- 
sion products in situ. A scratch, sufficiently deep and 
wide to expose the alloy itself through coats of selenium 
and paint, caused a drop of elongation from about 
6 per cent. to 4 or 5 per cent. 

These results are serious, because visual inspection 
and loss of weight measurements again failed to give 
any idea of the real damage to the mechanical properties. 
For instance, the painted selenium specimens lost 
only 0-03 gramme in 4 months, and appeared to be 
almost unattacked (see Fig. 5), yet serious fall of elon- 
gation had occurred. Fig. 7 illustrates the relation 
between loss of weight and elongation; the curve 
rather resembles a rectangular hyperbola, a form that 
would indicate that elongation was inversely propor- 
tional to loss of weight. Close agreement with this 
relation would not be expected, since some of the 





Fie. 1. 


UNTREATED ELeKTRON AZM Attoy Test Bar AFTER 


Fie. 2. 


IMMERSION IN SEA WATER. 


SELENISED Etextron AZM A.ttoy Test Bar 
IMMERSION IN SEA WATER. 


AFTER 





Fie. 3. 


21 days. The test-bars were only 1-6 mm. thick by 
1-5 cm. wide, and it is clear that a great deterioration 


AZM At.toy Test Bar PAINTED, AND SPRAYED FOR Four Monrtus. 


of properties of the bare alloy has been brought about | 


by both types of test; also, 
preserves, to some extent, the proof and maximum 
stress figures, but does not prevent an almost complete 
loss of elongation. Moreover, this loss is much greater 
than would be expected from the losses of weight and 
visual inspection. In Figs. 1 and 2 are reproduced 
photographs of uncoated and coated specimens after 


that a selenium coat | 


corrosion, and although the latter shows much less | 


attack, the ductility of both has almost vanished. The 
bars are shown full size, and in both cases the corrosion 
product has been removed. In Fig 2, several of the 
dark marks are due to selenium not removed by the 
cleaning bath. 

It is clear that the selenium coat alone has not given 
adequate protection, and its value must depend on its 


Paste I.—Lffect of Corrosion by Sea-Water on Bare and 
Selenium-Coated Elektron AZM Specimens. 


Proof Ultimate Elonga- Loss 
Corrosion Stress, Stress, tion, in 
Treatment. Tons per | Tons per | Percent. | Weight, 
sq. in. sq. in on 2 in. Grm. 
Uncoated Specimens. 
Nil ee 7°65 18-9 10 
21 days’ spray 6°3 10-1 1 1-61 
i si 5-8 10-8 2 1-58 
21 days’ immer- 
sion .. 2-5 3-0 Nil 2-37 
21 days’ immer- 
sion... ° 1-5 2-9 Nil 2-25 
Selenium Coated. 
Nil 7-6 19-3} 13-5 - 
21 days’ spray . 8-0 12-9 | 2°5 0-56 
9 o 7°7 13-7 2:5 0-42 
21 days’ immer- | 
sion ‘ 7°7 12-2 | 2:5 0-34 
21 days’ immer- 
sion ss 7-8 14-4 | 3°5 0-25 


behaviour as a paint-base. Table II relates to specimens 
with paint undercoats of zinc chromate in sulphur- 
treated oil and topcoats of zinc oxide in thermoprene 
resin superposed on bare metal or on metal coated with 





* Paper read before the Institute of Metals, Birming- 
ham, on Wednesday, September 20. Abridged. 
Part I, see Journ. Inst. Metals. vol. xlviii, page 147 (1932) 
and ENGINEERING, vol. cxxxiii, page 336 (1932). 

+ Air Ministry Specification D.T.D. 125:—Al, 6-15- 
6°45; Zn, 08-1-2; Si, 0-0-2; Mn, 0-2-0-5: 
92-5. 





For | 


Mg, | mate. 
1 (1932).) 


Fic. 5. 


Fig. 7. 



































-00 125 


% 0-25 0-50 0-75 1 
(4045-€.) Mean Loss of Weight (9) “ENGINEERING” 


but have had no important effect when applied over 


the selenium, alum-dichromate, or I.G. process{ coat- 


As Fie. 3, 


Firm as Patnt Base. 


BUT WITH SELENIUM 


shallower corroded areas would not affect the tensile 
results. Since elongation is not a definite property 
of a metal, but varies with the conditions of test, 
the curve-form cannot be regarded as typical of the 
alloy tested, but only of the alloy in the special condi- 
tions of test. The paint scheme used for the tests of 
Table II was not as good as at least one other tried 
by us, as judged by loss of weight tests. This included 
a top coat of cellulose medium pigmented with alu- 
minium over selenised metal and the undercoat of 
Table II. Tensile tests will be made on this and other 
promising combinations. 

This research is being carried out for the Corrosion 
of Metals Research Committee of the Department of 
Scientific and Industrial Research, and the thanks 
of the authors are due to the Chairman, Sir Harold 
Carpenter, F.R.S., and to Professor G. T. Morgan. 
F.R.S., for many facilities afforded and for permission 
to publish; also to the Engineering Department, 


TABLE I1.—Errect or Cuemicat Coats AND PAINTS ON SUBSEQUENT CORROSION OF ELEKTRON AZM SHEET. 








“145 Elongation, Per cent. on 
Ultimate - tm Wale 
Treatment. Stress, Loss , — ight, 
Tons per sq. in. 2 in 1 in 

(1) Selenium only ; nd - , - 17-7 11-0 14-0, 10-0 

(2) Selenium and paint after storing for 4 months 18°3 13-0 15-0, 12-0 

(3) As (2), but after 4 months’ seawater spray 16-8 6-0 7-0, 6-0 (Fig. 5) 0-038, O-¢ 

(4) As (3), but scratched “- 3, 15-7 4-5 5-0 5-0 0-05, O-04 

(5) Alum-dichromate treatment only 9, 18-9 5 16°5 14-0, 19-0 

(6) As (5), but painted and stored for 4 months ‘1, 19-0 : 15-0 14-0, 16-0 

(7) As (6), but sprayed for 4 months , 13-0 2-5, 2-0 2-0, 2-0 0-75, 0°42 

(8) 1.G. treatment only - , 7 *6, 18-4 15-0, 11-0 17-0, 10-0 

(9) As (8), but painted and stored for 4 months 8, 19-0 | 15-0, 15-0 15-0, 16-0 - 
(10) As (9), but sprayed for 4 months ‘ s-1, 15-9 5-0, 4:5 4-0, 4°0 0-05, 0-09 
(11) Panalumin treatment only os , 19-0, 18-7 17-0, 16-0 16-0, 15-0 
(12) As (11), but painted and stored for 4 months 18-6, 18-5 12-5, 11°5 12-0, 11-0 - 
(13) As (12), but sprayed for 4 months 13-8, 15-9 2-0, 4:0 2-0, 4:0 0-33, 0-12 
(14) Blanks (no treatment) .. - , 19-3, 19-1 18-0, 17-5 16-0, 16-0 
(15) As (14), but painted and stored for 4 months. 18-7, 18-7 12-0, 12-0 12-0, 12-0 
(16) As (15), but sprayed for 4 months we 11-8, 11-6 1°5, 2-0 1-0, 2-0 (Fig. 3) 1-25, 1°19 
ings. None of the sprayed specimens retained its | National Physical Laboratory, for carrying out the 
initial elongation; the selenium-coated specimens | tensile tests. 


behaved best, and retained more than one-third of the 
original amount, or 6 per cent. to 7 per cent. in all; the 
I.G. process specimens were next best, with about 





* The selenious acid bath was used. 

+ Sutton and Le Brocq. See ENGINEERING, 
cxxxii, page 771 (1931). 

+ This consists of immersion in a bath containing 20 per 
cent. of nitric acid and 15 per cent. of potassium bichro- 
(See Journ. Inst. Metals, vol. xlviii, page 152 


vol. 





DieseL-ELecrric STREAMLINED Ratt Coacn.—The 
London and North Eastern Railway Company is now 
making extended trials, under normal working conditions, 
with a 60-seater stream-lined Diesel-electric rail coach 
on the western branch lines from Newcastle. The trials 
began on September 25, and are to last for six months, the 
districts served being North Wylam, Prudhoe, Rowlands 
Gill and Leamside. The coach was constructed by Messrs. 
Sir W. G. Armstrong Whitworth (Engineers), Limited, 
and an illustrated description appeared on page 152 ante. 
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Fie. 1. 


DIESEL-ENGINE TRAWLER 
INSTALLATION. 


Tuat the advantages of the internal-combustion 
engine for propulsion purposes are being appreciated 
in the fishing industry may be gathered from the fact 
that two Lowestoft trawlers, Boy Clifford and Helping 
Hand, owned by Messrs. Diesel Trawlers, Limited, have 
recently been converted for that purpose. Both vessels 
are similar, having an overall length of 82 ft.. with a 
beam of 19 ft. 6 in., and a moulded depth of 10 ft., 
and the work of installing the engines, &c., has been 
carried out by Messrs. Geo. Overy, Limited, Lowestoft. 

Fig. 3, on this page, shows the Boy Clifford under 
way, and one set of engines is illustrated in Fig. 1. 
Both sets are identical, and were made by Messrs. 
W. H. Allen, Sons and Company, Limited, of Bedford. 
They are said to be the largest so far fitted into a Lowes- 
toft vessel, developing 134 brake _horse-power at 
50) r.p.m., and are fitted with various auxiliary arrange- 
ments for use in Otter trawling, on which the vessels 
referred to are engaged. Each engine has four cylinders 
of 230 mm. (9 %& in.) bore with a piston stroke of 300 mm 
(1143 in.). They are of the four-cycle airless-injection 
type, and, as will be noticed from Fig. 1, are of a particu- 
larly neat and compact design. Each is constructed as 
a monobloc unit, the bedplate and cylinder trunk 
forming a totally enclosed oil-tight structure, while the 
cylinder heads are separate. Large inspection doors 
provide easy access to all the working parts. The 
cylinders are fitted with separate liners, which can be 
easily withdrawn, and each cylinder head contains the 
fuel-injector, air-starting valve, inlet and exhaust 
valves, all of which are fixed vertically, and can be 
easily removed. Separate pumps adjacent to the 
injectors supply fuel to each of the cylinders, the con- 
sumption being regulated automatically by a centri- 
fugal governor. The inlet and exhaust valves are 
operated by overhead rocking levers mounted on roller 
bearings, and the camshaft, which is driven by chain 
from the crankshaft at the flywheel end, operates the 
valve levers through push rods. 

Lubricating oil is supplied under pressure to the 
main bearings and all other working parts, and the oil 
is continually circulated through a specially designed 
cooler. If desired, the complete system can be primed 
by hand before starting up the engine. The consump- 
tion of lubricating oil, we are informed, has not ex- 
ceeded 5 gallons in non-stop runs of 134 hours’ duration, 


this figure including that required for the reverse 
gear and auxiliaries, as well as that for the engine 
itself. Both fuel and lubricating-oil systems are fitted 


with double-compartment filters, one compartment of 
which can be cleaned while the engine is running, by 
means of a change-over cock. 

Each engine is equipped with a circulating pump 
and bilge pump, both of which are valveless, and can 
be used for either purpose. The compressor for the 
starting air is located with the pumps at the forward 
and a lever is provided for cutting out the com- 
when the bottles are charged. The reverse 


end, 
pressor 


gear, shown on the right in Fig. 1, is totally enclosed and 
is lubricated from the main oil-circulating system of the 
engine. The same speeds ahead and astern are provided, 
and the gears are so designed that all bearing surfaces 
are effectively lubricated in both directions of rotation. | 
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A generator bolted on to the back of the engine, and | 
driven by friction from the flywheel, is provided for 
charging the accumulators which supply current for 
lighting the vessel, and the drive for the main trawling 
winch, which is situated forward of the engine casing, 
is taken from a belt pulley on the main engine. The 
pulley can be seen on the extreme left of Fig. 1, while 
the winch, which was supplied by Messrs. L. B. 8S. 
Engineering Company, Limited, Lowestoft, is partly 
visible in Fig. 2, which also shows the air inlet and ex- 
haust arrangements for the engine. The silencers 
are fitted with specially designed baffles to give silent 
running, and noise is also reduced by the formation of 
the and the enclosure of the valve-operating 
mechanism. The chain-drive for the camshaft, above 
mentioned, is another feature contributing to the silent 
operation of the engine. Each vessel is provided with 
two fuel-oil tanks fitted inside the engine-room bulk- 
heads, and having a total capacity of 800 gallons. 

The official trials of both vessels were held recently, 
that of the Boy Clifford being carried out first, and that 
of the Helping Hand a few days later. The trial course 
was due east from Lowestoft Harbour, and on the 
return journey the distance covered in one hour was 
found to be 8} miles against a falling tide and head 
wind in the case of the Boy Clifford, and 8} miles in 
the case of the Helping Hand under generally similar 
conditions, except that the head wind was less with 
the latter vessel. We are informed that the engines 
behaved satisfactorily throughout, no vibration being 
experienced over the whole speed range, and no trace 
of smoke being visible. With the speed reduced to 
100 r.p.m., we understand that the engine continued 
to operate quietly and regularly. The fuel consumption 


cams 
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does not exceed 0-4 lb. per brake horse-power per hour 
in either case, and the corresponding figure for the 
lubricating oil is given as 0-007 lb. During the trials 
of the Helping Hand the vessel was actually engaged 
in fishing, the trawl being shot and hauled and a 
catch obtained. We understand that the performance 
of the vessel and its equipment under these conditions 
was entirely satisfactory. 





PERMANENT TRADE EXursition oF British Goops.— 
The proprietors of The British Trade Review have 
organised a permanent trade exhibition for the display 
of British goods at 1-3, St. Paul’s-churchyard, London, 
E.C.4. This exhibition, which was formally opened by 
Mr. Harold Cox on Wednesday, September 20, is intended, 
in the first place, for the convenience of overseas visitors, 
who will thus be able to discover what British manu- 
facturers are doing without loss of time and under 
pleasant conditions. It contains an initial display of 
goods made by 40 firms, although not many of the pro- 
ducts are of an engineering character. It is hoped that 
this number will rapidly increase. 

Wortp Propvuction or Coat.—<According to pre- 
liminary figures issued recently by the United States 
Bureau of Mines, the world production of coal of all 
grades in 1932 was 1,120 million metric tons, a decline 


of 136 million tons from the 1931 total. Of the 1932 
output, 170 million tons comprised lignite and 950 
million tons, bituminous coal and anthracite. In com- 


parison with the 1931 figures, the output of lignite 
declined by 5-6 per cent., and bituminous coal and 
anthracite by 11-7 per cent. In no country was the 
decrease so great as in the United States. In 1929, that 
country produced 35-4 per cent. of the total tonnage 
of coal and lignite mined, but, in 1932, its share had 
fallen to 20-6 per cent. 


























OcT. 13, 1933.] 


ENGINEERING. 





401 








WATER SUPPLY IN ENGLAND. 


By Aan E. L. Coortton, C.B.E., M.P., 
M.Inst.C.E., M.I.Mech.E. 


An organised water supply is undoubtedly the 
oldest of communal utilities, for it was recognised, 
very early, by civilisations with great urban popula- 
tions, that pure water was a basic necessity for the 
good health of the people. Even before the historic 
work of the Romans, the remains of whose famous 
aqueducts still exist, public water supplies are 
shown to have been provided in Assyria and Egypt 
in the East, and in the Aztec and Inca empires in 
the West. The Romans carried their demands 
for water to such an extent that it is said that 
100,000,000 gallons were delivered to Rome daily 
by the various aqueducts, an almost unbelievable 
quantity for those times, when industrial demands 
were practically non-existent. In the centuries that 
followed the decay of the Roman Empire water 
supply, considered as a public utility, almost dis- 
appeared, and it was not until quite modern times 


| The sources of supply are natural or artificial reser- 
| voirs in the hills, rivers, artesian wells, and surface 
| wells. The first are chiefly situated in the north 
and west, i.e., in the Pennine Chain and the Welsh 
mountains. The Pennines form the basis of 
existence of the industrial area that has grown up 
on either side of them, and were, indeed, the main 
original reason for its coming into being in that 
part of the country. As an example, Manchester 
was able at first to draw from large reservoirs in 
the Pennines, comparatively close at hand in 
Longdendale. This city also illustrates the limita- 
tions of local sources, for, as the demand increased, 
the remaining water supply having been absorbed 
by industrial and other neighbouring towns that 
had grown up in the meantime, additional water 
had to be sought from further afield. This was 
obtained 80 miles or more north, from Thirlmere, 
whilst, later, it was considered necessary to put in 
hand the huge Haweswater scheme. 

The Welsh mountains have, similarly, in recent 
times been tapped by Liverpool and Birmingham. 





that anything in the nature of a real revival took 
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place. In this country, where even such an elementary | 
art as roadmaking vanished after the Roman with- | 
drawal, the more complicated one of aqueduct 
construction could not survive, and it was natural | 
that the water supplies during the long succeeding | 
period of engineering inactivity were drawn either | 
from local wells, or from neighbouring rivers. These | 
remained our sources of water until the industrial | 
expansion and the rapidly-increasing population 
made a change imperative. 

In England there is, fortunately, an ample rain- 
fall, and the resultant amount of water available as 
supply is large, taken as a whole, though it is very 
unequally distributed. The rainfall varies from 
40 in. per year in the west, to half that amount on 
the east coast, and as much as 100 in. in the Lake 
District. Crossing from north-west to south-east, 
a relatively dry area is met with, disagreeably so, in 
fact, in some parts of Lincolnshire, the Fens, Norfolk 
and the country to the immediate south. Here the 
supply is very often limited, and, being taken mainly 
from surface wells, is liable not only to fall in output, 
but to the risk of contamination from sewage. 
This latter is always a problem of increasing 
difficulty as the amount of water required rises ; in 
effect, the adoption of a modern rate of supply per 
head in the low-lying country areas, virtually auto- 
matically sets up an equivalent drainage problem. 





In the eastern counties the supplies, as has been 


and the age of the definite water undertaking for 
communal supply, either by company or munici- 
pality, began. Wells had become polluted and 
were dangerous to health. They had, therefore, to 
be replaced by a more satisfactory source. This 
was the water collected from the neighbouring hills, 
in which impounding reservoirs were accordingly 
constructed. The industrial towns in the north 
each developed as an individual unit with its own 
public utilities. It was, of course, recognised that 
each town must have a water supply, and local 
patriotism decided that it must be its very own. 
Nothing is more remarkable than this expansion of 
modern industrial England in self-contained units, 
and, in spite of the fact that this independence 
must have been recognised in some cases as not 
being the most economical method, the feeling for 
individual action and the opposition to joint 
working under a common control for public under- 
takings was extraordinarily strong, as indeed it 
still is, even municipalities presenting no exception. 

By way of illustrating the results of this lack of 





co-operation, Fig. 1, annexed, may be referred to. 
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|indicated, are obtained in country districts from 


surface wells, though the river was at one time 
used for Lincoln, and deep wells for towns such as 
Hull. Further south there is the great London 
undertaking, derived from the amalgamation of 
several sources of supply, mostly of river origin. 
In the Midlands, it may be said that the supply is 
mainly derived from artesian wells. Any other 
sources would, in this locality, be of doubtful 
value, as supplies of the surface well or river type 
become suspect as to purity when industry begins 
to develop in a district, and the population, in 
consequence, rises above the minimum at which 
the resulting effluents are liable to pollute both 
sources of supply as to render them unusable. 
Thus, as already indicated, the problem of increased 
pure water under such circumstances is often very 


quickly followed by the problem of more adequate | 


drainage. 


Turning to the consideration of a specific area, | 


the industrial expansion in the north began, in the 


| first instance, almost invariably, at places where 


a flowing stream provided power to drive a mill, 
or for the purposes of bleaching, dyeing and treating 
the fabrics afterwards. This particularly applies 
to the areas of South Lancashire and the West Riding | 
of Yorkshire. It will be found that the Pennine 
Chain, passing through this district has, in each 
small branching valley, numerous examples of 
these types of industrial beginnings. The rise of 
towns, which next followed in this area, forced 
attention to the development of public supplies 





This shows, diagrammatically, the present condition 
of the principal impounded public water supplies 
in the West Riding of Yorkshire. The aqueducts 
or supply mains are indicated by chain-dotted lines 
terminating in the various towrs. In many cases 
these mains follow parallel, though independent, 
tracks, a fact which suggests that a common main 
would have been considerably cheaper to construct, 
but a still more striking feature is the number and 
overlapping of the distributing mains radiating 
from the towns, which mains in some cases might 
have been shortened by the supply being taken from 
some other town than that concerned. These dis- 
tributing mains are shown by ordinary dotted lines, 
and, where they end in a small circle indicate the 
sole source of supply for the particular urban or 
rural district represented by that circle. On the 
other hand, where they are terminated by an arrow- 
head, it shows that part of the district concerned 
takes some water from another source also. The 
latter fact does not imply that the two sources are 
interconnected in the district, indeed one of the 
most prominent features of the map is the complete 
independence of the several centres of distribution. 
Some of the towns may be hard put to it to provide 
all the water required, others may have a surplus, 
Bradford, for example, being reported to have 
10,000,000 gallons per day to spare at the present 
time. Apart from the larger problem of a general 


pooling of supplies, which it is the object of this 
article to discuss, it might have been realised that 
some measure of Iccal interconnection was a rational 
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proceeding, the technical questions of head, differ- 
ence in kind of water, &c., presenting only minor 
problems even with early methods of water engin- | 
eering. 

A similar state of affairs exists on the Lancashire | 
side of the Pennines, large towns like Oldham, 
Bolton, Blackburn and Preston being equally in- | 
dependent and having no interconnecting mains. | 
This is perhaps the more surprising as the aqueducts | 
from Thirlmere to Manchester pass through the 
part of Lancashire in which these towns are situated, 
and it might have been possible to provide a main | 
serving them as well as Manchester, though probably 
other natural reservoirs would have had to be) 
tapped. Some places on the route are, certainly, 
supplied from these aqueducts, but, on the other 
hand, in addition to the large industrial towns | 
above-mentioned, other important places like 
Blackpool, Southport and the Fylde district has each 
its own system. It must not be forgotten that in| 
the densely-populated industrial area lying partly in 
Lancashire and partly in Yorkshire, a vast amount 
of water is required for the trades carried on | 
there quite apart from domestic needs, and that | 
inability to meet this trade demand has, not infre- | 
quently, proved an actual limitation to the expan- | 
sion of industries. Further, uncontrolled competi- | 
tion between the various towns in the two areas | 
would result in all the water from the Pennines 
being either actually drawn upon or ear-marked so 
that eventually the country in between would have 
nothing to draw upon. 

To arrive at the total expenditure on water 
undertakings in this industrial area of Lancashire 
and Yorkshire up till the present day is a task that 
would involve considerable labour, but it may safely 
be said that a sum not far short of 200,000,000/. has 
been spent. It would be idle now to estimate what 
would have been the cost of a complete scheme to 
deal with the whole area had our forefathers had 
sufficient foresight to plan it, but there is no doubt 
but that it would have been very much less than this | 
enormous figure. But, though the policy of the | 
past was misguided, there is no reason why it 
should still be continued nor, indeed, any reason 
why such mistakes as are not yet irremediable 
should not be corrected. In view of the ever 
increasing demands for water both in industry and 
the home, thoughtful people, here and there, are 
beginning to recognise that some concerted action 
must be taken in hand in the immediate future to 
divide out the available supplies in a more rational 
and efficient manner. A particulariy good case 
can be made out for joint working by pooling the 
supplies through the linking up of the existing 
undertakings in the industrial areas mentioned 
above. This principle of joint working has at last 
been accepted, at least in theory, and some progress 
has been made in its consideration by the setting 
up of regional water committees in the following 
areas :—South-west Lancashire (23 authorities) ; 
West Riding of Yorkshire (in three sections, with 
a total of 153 authorities); Sherwood area of 
Nottinghamshire (24 authorities); Isle of Wight 
(8 authorities); Holland, Lincolnshire (7 authori- 
ties); and South Buckinghamshire (15 authorities). 

These committees owe their origin to the Ministry 
of Health which, in 1928, published, with the 
approval of the Advisory Committee on Water 
Supply, a booklet entitled Regional Water Com- 
mittees. This deals with the general position as 
regards water supplies and the objects, formation 
and work of such committees. To avoid miscon- 
ception as to the powers of the committees, a per- 
tinent paragraph from the booklet may here be 
quoted: “The Regional Committee would be 
advisory. Its object is to survey the position 
thoroughly and to formulate proposals for the 
consideration of the constituent bodies. It is in 
no sense a Water Board. It would be part of the 
business of the Committee in due course to recom- 
mend what measures seemed expedient for the 
sufficient and cheap supply of the several districts 
with water, but the Committee itself would not have 
any executive powers. It is a means by which 
local requirements can be considered in the frankest 
fashion from the larger regional standpoint, and a 
programme formulated which will be not only of 
advantage to the region as a whole, but of benefit 





|may take place with the result that something 
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to each locality.” Itis to be noted that the Regional already described. A good alternative route from 
Committees have no executive powers, a state of | Skipton eastwards would be down the valley past 
affairs which has led to no action being taken in| Otley. This route, as will be clear from Fig. 2, 
certain cases, and which contrasts strongly with the | would avoid the hilly district between Skipton and 
authority vested in the Central Electricity Board. | Harrogate. This route is indicated by the line G. 

The two committees heading the list above are| The branch to the south could be taken off either 
considering some form of interconnection between | main line F or G anywhere on the York plain and 
the various undertakings, and the question of | would follow any course necessitated by the density 
supply to drier areas like those of the East Riding| of population. A branch northwards as far as 
of Yorkshire and Lincolnshire is not excluded. | Northallerton would be equally practicable. The 
Ultimately, as the necessity for co-operation is| supply systems of Bradford, Leeds, Harrogate, 
more generally recognised, further interconnection | York and other towns could be coupled up at suit- 
| able points, whilst on the other side of the Pennines 
the corresponding systems could be similarly inter- 
connected, thus, Liverpool would then be able to 
draw from Thirlmere and Haweswater as well as 
from Lake Vrynwy in Wales. 

On the administrative side, the scheme would seem 
to call for the creation of a West and East Riding 
regional control on the Yorkshire side, and of another 
regional control on the Lancashire side, i.e., bodies 
with powers to regulate the distribution of water, 
which powers the Regional Water Committees do not, 


analogous to the Electricity Grid may be brought 
into being for water supply. It seems, on even slight 
reflection, incredible that such a scheme was not 
envisaged years ago. Further, the undoubted 
trend of industry southwards and the possibility of 
movement from town to country in response to 
a vigorous agricultural policy demand a perspective 
view in place of the old one of a strictly limited 
outlook. It will readily be conceded that a complete 


water grid scheme cannot be put in hand forthwith. 
For one thing local schemes already drawn up 
could not be held in abeyance pending the working 
out of the mass of detail involved in a grid, but 


| such local schemes can, at least, be arranged so as 


to make it easy to embody them in the network of 
a grid later. It might, moreover, be advisable 
not to give Parliamentary sanction to them unless 


as already stated, possess. It may be objected that 
' the setting up of these controls would be the least 
of the difficulties of the scheme, and that the engi- 
neering problems encountered in the cross-country 
aqueduct would be immense. This objection will be 
found on examination to be practically invalid. As 
regards length, this aqueduct would not exceed that 





| of the Thirlmere aqueduct, whilst a careful scrutiny 
scheme for co-ordinated working. of the routes shows that, in all probability, tunnels 

Perhaps this last point can be made clearer by might be dispensed with. As a matter of fact, there 
considering a specific case. At the present time the | 8 4 disused canal tunnel on a route crossing the 


city of Hull, dependent hitherto on deep well supply, | Pennines which could be utilised as an aqueduct, 
has, going through Parliament, a scheme for| Should this route be adopted. The generally 


1,500,000 gallons per day to be brought from the | accepted practice in the north, viz., that of gravity 
hilly moorlands of the North Riding. The reservoir, | supply to the service reservoirs might, however, 
situated in a fold between two long spurs, is indi- have to be discarded, and that common in the south, 
cated by a triangular black patch in the right-hand | V!2-, transmission by pumping adopted, in part at 
top corner of Fig. 2, page 401, and the aqueduct A | /east. This method of supply by involving the use 
runs down to a point just north of Malton. From | of higher-pressure mains and booster pumps where 
this point two alternative routes are possible, one | Decessary has certain advantages, one of which is 
passing to the east and the other to the west of| the decreased size of the mains, a point of con- 
Malton, a town which, it will be remembered, | siderable importance when these are situated in an 
suffered from a severe typhoid epidemic in 1932, | industrial area, where, very often, little room Te- 
due to pollution of the water supply. The routes|™ains in which to lay large pipes. The capital 
converge again further south and unite at a proposed | expenditure on new works is also kept down to a 
service reservoir north of Hull. To those still|™inimum. The method is not an untried one, 
retaining the old outlook this scheme will no doubt | 8™all booster plants having been operating satis- 


they are so planned as to form part of a general 





appear to be all that is necessary, but to others of 
wider vision a balancing aqueduct tapping other 
sources of supply and running east and west seems 
to be only rational, particularly as it would enable 
the dry areas of north Lincolnshire to be coupled 
with the Pennine gathering grounds. 

How this cross-country connection could be made 
will be seen in the map given. On the left of this 
is shown, in full lines and marked B, the Thirlmere 
aqueduct to Manchester running along the Lanca- 
shire plains, east of Lancaster and Preston. To the 
east of the Thirlmere aqueduct is the Haweswater 
aqueduct, shown by a dotted line marked C and 
running along higher ground. There is an intercon- 
nection between the two near Kendal. Work on 
the Haweswater aqueduct has been slowed down 


for the present as it is considered that an immediate | 


increase in the supply to Manchester is not necessary, 
but it would seem desirable to complete it, not only 
because a trade revival might increase the demand 
comparatively suddenly, but in view of the possible 
construction of the west to east aqueduct just 
referred to. This might be taken from the aque- 
duct at Whalley, a small town to the north of 
Accrington, and would continue, as shown by the 
chain-dotted line D, via Skipton and Ripley to 
join the new Hull aqueduct at a point on the west 
route of the alternatives from the North Riding 
to that town. The route from Skipton to the Hull 
aqueduct, indicated by the line F, 


engineer to the city of Bradford, when a scheme for 
providing Hull with some water from the Bradford 
gathering grounds was under consideration. There 


is, however, a good alternative route down the! 


Ribble valley, in which case the Haweswater aque- 
duct would be tapped at Kirkby Lonsdale, and the 
main would be led along the line E, past Settle to 
Skipton, from which point the route would be as 


is one selected | 
by Mr. William Newlands, M.Inst.C.E., waterworks | 


factorily in this country for some time, whilst a 
large and important plant has also been success- 
fully installed on the Thirlmere aqueduct, at Lostock, 
about 14 miles from Manchester. 

This plant owes its origin to the recommendation 
|made by Mr. L. Holme Lewis to the Manchester 
| Corporation Waterworks, and, according to Mr. 
| J. P. Hallam,* mechanical and electrical engineer 
|to these waterworks, has been financially profit- 
|able. The function of the booster plant is to make 
the hydraulic gradient steeper, by which means the 
existing pipes could be utilised to increase the supply 
|to the terminal reservoirs, instead of further mains 
| having to be laid. Mr. Hallam suggests that the 
method may be even more economical if, as seems 
| possible, pipes not subject to corrosion can be pro- 
| duced for future work, as it would then be possible 





| to lay smaller pipes for a given flow, no allowance 
| having to be made for loss of delivery in con- 
| Sequence of incrustation. The final net annual 
| Saving effected by the Lostock booster plant on 
| cost of pipe lines for which it was substituted will 
| be 16,6901. As the booster plant required only 
twelve months for construction, instead of three 
years for pipe lines, considerable economies have 
also been effected in interest and sinking fund 
charges on unproductive capital expenditure before 
the works were brought into use. The net result of 
this has been a reduction in the rates payable by 
consumers in the detail area of approximately 
15,0001. per annum at the date of the paper. 

The plant now consists of four pumps on each 
of the three existing pipe lines, three of the pumps 
being run in parallel, with the fourth as a standby. 
The pumps are of the single-stage centrifugal type, 





* “Recent Developments in the Design and Applica- 
tion of Centrifugal Pumps”; a paper read before the 
Institution of Water Engineers on December 10, 1926, 
and given in abstract in ENGINEERING, vol. cxxii, page 793 
(1926). 
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RECONSTRUCTION WORK AT PADDINGTON STATION ; 
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could obtain their water from a common source, as 
a feeling that all were on a more equal footing, and 
that none was bearing another's burden would be 
developed. In this particular district, viz., Holland 
and Lindsey, the main aqueduct running down the 
East Riding and drawing from the Pennines and 
the North Riding, would really seem to be a prac- 
tical solution. Following the argument, used earlier, 
to its logical conclusion, it would also appear that, 
in the long run, such a scheme would cost less than 
the ultimate total sum involved in the carrying out 
of multiple local schemes. 

Whilst the immediate need is that of some strong 
authoritative central body which can co-ordinate 
water supplies over very wide areas, and, if neces- 
sary, enforce theirdecisions, it may be suggested that 
even now engineers can contribute to the national 
welfare by concerted study of the practical side of 
the question. It is hardly to be doubted that 
though, as already stated, there is a mass of ex- 
perience available, some modification of existing 
waterworks practice will be needed in the change 
from unitary to collective distribution, and it 
certain that, to itself, any scheme 
the nature of a water grid must be relatively cheap. 
A search should, therefore, be made for modifica- 
which will lessen without reducing 
efficiency. What is meant here is that detail costs 
should be reduced so that they will compare favour 
ably with those of smaller schemes, for the fact 
that a wholesale scheme will prove cheaper in the 
end than independent piecemeal extension will not 
be obvious to those who have devoted no time to 
the deplorable history of the country’s water supply. 

The above sketch has dealt with the northern 
areas only, the Midlands and the southern areas 
will receive consideration in a subsequent article. 
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(T'o be continued.) 


PADDINGTON STATION 
IMPROVEMENTS. 

THe improvements at Paddington Station, which 
are now approaching completion, were put in hand 
some three years ago, and were undertaken in the 
first instance because it was desired to extend the 
length of the platforms to enable them to take trains 
of from 16 coaches to 18 coaches ; previously, when a 
long train came in it was necessary to detach some of 
the coaches and bring them in at another platform. 
Secondly, it was desired to relieve the main platforms 
of local traffic and to receive such traffic at Bishop's 


Fig-3. 
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GREAT WESTERN RAILWAY. 
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road Station. This has necessitated extensive 
alterations at the latter station. These alterations 
are in effect part of the Paddington Station improve- 
ments and are, in fact, inseparable from them. 
The whole work is treated as one in this article. 
With the completion of the improvements, Padding- 
ton and Bishop’s-road will become for all practical 
purposes one station. 

\ further reason for undertaking the work was 
that it was desired to do away with the incon- 
venience to passengers caused by the delivery and 
sorting of parcels at No. 1 Platform. This intention 
has been met by the building of a new parcels 
depot, and at the time making available, 
for a circulating area, that portion of the ‘‘ Lawn” 
which had been, until the completion of the new 
depot, occupied by vans making parcel deliveries. 
It was further decided to construct two new blocks 
of offices in order that the principal officers and 
their staffs might be concentrated together, instead 
of being housed in many small buildings outside the 
station premises, which were rented or purchased 
for the purpose. 

A general plan, showing the various new works, is 
given in Fig. 1 on page 403. The offices of the 
new parcels depot are situated at the north side of 
Bishop’s-road and are marked A in this drawing. 
These offices are entered at street level by a through 
way for vans and lorries which discharge goods 
at this level, which, after being received and 
sorted, are lowered by means of a lift and chute to 
the platform below. At this point small parcels 
delivered by hand are also handled. Several lock- 
up shops have been constructed at street level, as 
well as a store for the company’s literature, and 
above are two floors of company’s offices. The foun- 
dations, consisting of groups of Vibro piles under 
each column, and the building framework, have been 
designed to allow of additional floors being added at 
any future period. These piles were 17 in. in dia- 
meter finished size, and were reinforced with four 
}-in. rods. A photograph taken in November, 1931, 
showing the pile frame, is reproduced in Fig. 2, above, 
on the left of this view some of the steelwork 
for the parcels office, erected on piles already driven, 
can be seen. The roofing of the new parcels depot 
can also be seen in the distance. The photograph 
was taken looking west from the site of the new 
signal cabin. In the left background, the remaining 
houses in Westbourne-terrace appear, the demolli- 
tion of some of the houses at the end of Westbourne 


same 


bridge being already completed. A later photo- 
graph taken in April, 1932, is reproduced in Fig. 6, 
on Plate XIV. This shows the parcels office nearly 
completed. About one-third across the width of this 
view from the right, the last house, as remaining, 
of West bourne-terrace can be seen in the background. 
The house is partly cut away and closed with a new 
wall parallel to the parcels depot, but at an angle 
to the line of Westbourne-terrace. The end of 
platforms 8 and 9, as extended, can be seen in the 


foreground. The contractors for this portion of 
the work were Messrs. Wilson, Lovatt & Sons, 
Limited. 


Generally speaking, other railway companies, 
and receiving stations of the Great Western Railway 
in other parts of London, deliver direct to the road 
running parallel to the parcels platform, as most 
of the parcels from these sources have already been 
booked in and do not have to be dealt with by 
the staff in the same way as the deliveries from 
other sources. Such deliveries also enter from 
Bishop’s-road, at the point marked B in Fig. 1, 
and the lorries then pass down a 1 in 15 ramp to 
the roadway C and, after discharging, leave by 
the exit to Orsett-terrace. A cross-section through 
the parcels platform, and of a portion of the 
roadway, is shown in Fig. 3. The roadway is 
formed of a 9 in. thickness of concrete treated with 
salferricite surface hardener. 

Practically the whole of the area required for the 
depot had to be provided by excavation, and the 
Westbourne bridge had to be lengthened by three 
spans to allow the roadway of the parcels depot to 
pass underneath. A new abutment was built at 
the south-east end of the bridge. Two lines of 
steel columns form the supports between this and 
the abutment of the original bridge. At the back 
of the latter, pressure piles were sunk, and above 
this the existing abutment was thickened out in 
brickwork to take the weight of the new girders of 
the extension. This extension was constructed as 
shown in cross-section in Fig. 4. 

The design consisted of main plate girders with 
18 in. by 8 in. by 80 lb. and 14 in. by 8 in. by 70 lb. 
B.S.B. cross-girders at 4 ft. 9% in. centres, filled in 
with jack arches having a radius of 2 ft.2in. As 
designed, these jack arches were of 4}-in. Brindle 
brickwork, but permission was given to the con- 
tractors to construct them in 3 in. thick precast 
reinforced concrete. The concrete is carried up 
from the upper surface of the reinforced concrete 
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Fig.12. VERTICAL JOINT. 
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7 in. thick between the beams, which, | each side, to prevent damage by trucking to the 
therefore, show as ribs when looked at | concrete lining. This is not shown in the drawings. 
from underneath. The concrete acts |The segments are of cast iron, the horizontal joints 
as a concealed arch between the | being machined and bolted together metal to metal. 





26. SECTION B.B.(FIG. 25.) 
Block Paving 















. oa: beams, and there is no reinforcement | The circumferential joints were formed by placing 
Sin fs Yn -------- / except for a small area of the east wooden packings between the rings. These were 
Filling GY GN block, where it comes under the | tightly compressed when the flanges were bolted 
; Zi | private road in front of the houses | together, as shown in Figs. 12 and 13. The bolts are 

i in Westbourne-terrace. The floor so | of wrought-iron, not steel. Each segment was pro- 

| formed now acts as a roof. vided with a 1}-in. diameter grout hole, and 2: | 

The remainder of the area is covered | grout was forced in behind the lining. The sections, 

| by glazed roofing. The stanchions | Figs. 15 and 16, show the floor sump and manhole. 

7 eee, -~«CSurfacelC (té“‘C M@WYH-_- | -------' ' for this stand on ordinary concrete The material through which the tunnel was driven 

: foundations, no piles being required. | was yellow clay. For about one-third of the height 

8 The roofing has an overhang of 30 ft. | from the invert, the clay was virgin soil, and above 
©; from centre of stanchion to the | that back fill, but in the period, some 60 years or 
Y_ pe EM Ee 77 Bs I , Valance on the platform side. Gene- | so, since the ground was last disturbed, it had 
<5. <-4. ENGINEERING —_ rally, the stanchions have been spaced | become consolidated again and for constructional 

so as to give the maximum of clear | purposes did not differ essentially from virgin soil. 

arches to the underside of the asphalte as shown in | space underneath. A view showing the finished |The crown of the tunnel was about 8 ft. below the 


Fig. 5. At the back of the original abutment, | roof of the parcels depot is given in Fig. 8. The | surface of the station approach road, along which 
pressure piles were used in place of driven piles, approach ramp from Bishop’s-road can be seen on | the usual traffic was maintained during the period 
the left. The contractors for the whole of the |of construction. There was, however, no settle- 
parcels depot, except the offices, but including the | ment, except for a short distance, about 20 ft. or 
extension to the Westbourne bridge, were Messrs. | less, where the lined tunnel started on the entry of 
Holliday and Greenwood, Limited. the subway into solid ground. At this point 
hammer. The column foundations, when piles were In whatever way parcels are received at the there was some slight settlement of the granite 
not necessary, were of plain mass concrete reinforced | depot, i.e., whether below the offices at street level | setts at the centre of the roadway. The excavation 
with old rails. A view of the three new spans of or direct to the lower level down the ramp, they | and erection were carried out without a shield. 
Westbourne-terrace bridge is given in Fig. 7, on eventually reach the parcels platform. and are | A length of 3 ft. 4 in. was excavated and timbered 
Plate XIV. These can also be seen in the back- dealt with in precisely the same way. During the atone time and two | ft. 8 in. rings were then erected. 
ground of Fig. 8, which is referred to below. Onthe day they are taken down the parcels subway on | The erection was entirely by hand, assisted by an 
left of Fig. 7, the trench which was excavated for trains of platform trucks drawn by a petrol-driven | upper staging, on to which the upper segments 
the construction of the new abutment can be seen. platform tractor, and by means of electrically driven | were lifted and then lowered by hand. Pneumatic 
Further to the right, the trench excavated for one lifts are raised to platform level at the departure | excavating tools were used, operated off an elec- 
of the two rows of columns supporting the bridge platforms. At night, however, commencing at |trically-driven air compressor situated at the 
extension is shown. The third trench to the right 8.55 p.m., parcels are loaded direct from the depot | upper end of the tunnel. The excavated material 
is for the other two rows of columns. There was on special parcel trains. was then loaded on to wagons, running on a 2-ft. 
also a fourth trench against the back of the old The parcels subway starts from the level of the | gauge track, and were hauled up the gradient by an 
abutment where pressure piles were sunk to take platform in the depot and dips down 1 in 29, at Din | electrically-driven winch to the upper end of the 
the increased loading. This trench cannot be seen Fig. 1, till it reaches No. 1 platform, where it forms | tunnel and then lifted through the hole in the old 
in the view. In the left background, the end a junction with the old subway connecting platforms | arching by the steam crane, previously mentioned. 
house in Orsett-terrace, after the removal of the 1to4. For about the first 60 ft. orso,immediately| At the end of the straight length, the subway 
corner house, can be seen. This corner house was to the east of Bishop’s-road bridge, it passes through | turns in a north-easterly direction, in order to 
one of four having a frontage on Westbourne- some old brick vaults and then enters solid ground. | form a junction with the old subway, and in doing so 
terrace and which had been converted into flats. This first portion of the work was carried out by | passes under the main wall of the station building 
The block was taken down as it was found more cut-and-cover. The construction was steel beams | on the approach road side at D in Fig. 1. It was 
economical to do this than underpin it and support and concrete jack arching. For convenience in | originally intended to construct this curved portion 
it by stanchions and girders over the goods depot. carrying out the work, the greater portion of the | by cut-and-cover, but after the tunnel had been 

The whole of the area comprising the depot is brick vaulting was left in until the completion of | started, it was decided to employ special segments 
covered in. Immediately adjoining the bridge on the excavation and was used to support a steam | and to continue on round the curve with the iron 
either side this has been done by the erection, at a' crane, by means of which the excavated material | construction. Actually, the iron lining ended slightly 
sufficient height to give the required head-room, of was lifted through a hole cut in the old brick | beyond the position of G.22 as shown in the plan, 
the ground floor of two blocks of buildings, which vaulting. The excavated material was then re- | Fig. 17. G.22 was moved slightly nearer to G.21 
will be completed at some future date. Both these moved by lorries backing in from Bishop’s-road. | than shown, and from G.22 to the main wall of the 
blocks consist of heavy steel stanchions and cross-| After passing through the old brick vaults the | building the subway was completed in cut-and-cover, 
girders, the former standing on groups of West- subway entered solid ground, and the next length | with side walls and concrete jack arch construction. 
Rotinoff piles, joined together in groups by rein- was constructed with an iron lining. | The method adopted of supporting the main wall 
forced-concrete pile caps. The floor is formed of, The external diameter of the tunnel is 14 ft., | was to lay on each side of, and parallel to it, heavy 
7-in. by 34-in. by 15-lb. B.S.B. joists at 3-ft. centres made in seven segments and a key-piece. The | plate girders, and when these had been bedded 
filled in with concrete. In the case of the east block thickness of metal is { in. Details of the iron | on their own independent foundations, gradually to 
the floor is 12}-in. thick and extends 1}-in. below the | lining are shown in Figs. 9 to 14, on Plate XIV, |cut away the wall and introduce steel needles. 
beams and 4 in. above them. In the case of the and of the finished subway in Figs. 15 and 16. As |The needles used were of 9 in. by 7 in. by 50 lb. 
west block the thickness of concrete is reduced to constructed this is fitted with a bumper rail on | B.S.B. section. As the subway level was below the 


as in any other portion of the work adjoining struc- 
tures likely to be damaged either by the displace- 
ment of the ground or by the vibration caused 
by the ordinary method of driving piles with a 
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old foundations, it was decided to form the founda 


tions for the two big girders by groups of rein- 
forced concrete piles, which were to be in position 
before any excavation was carried out more than 
4 ft. or so below the bottom of the existing founda- 
For this purpose, ordinary driven piles 
would have been unsuitable on account of the risk 
Pressure piles were there- | 


tions. 


to the existing building. 
fore sunk, these being in four groups arranged in 


pairs, each pair being spanned by a cross girder, 


und the two big girders resting on these. This is 
shown quite clearly in Figs. 17 to 20. The original 


drawings of the existing buildings showed the | 


foundations to be in the form of piers of the width 


of the brickwork between window openings above, | 


and the brickwork below the windows was shown as 


being merely filled-in panels, resting on brick arches | 


thrown across from pier to pier. Actually, however, 


on opening out, the foundations were found to be | 


continuous. This necessitated some slight altera- 
tion in the original design. One of the two big 
girders, G.18, had to be lengthened, and this is also 


the reason why the cross girder on the north-west | 


side is made up of B.S.B. sections. This was so 
designed in order to obtain early delivery. The 
introduction of the two cross girders involved some 
cutting away of existing brickwork, but not of the 
main piers, which, passing between window and door 
openings, supported the weight of the upper storeys. 
The tops of the piles were tied together by rein- 
forced caps 2 ft. 6 in. deep; this capping was 
continuous from one group to the other; thus, the 
11 piles on the south-east side of the subway were 
tied together and similarly the 11 piles on the 
north-west side. After the needles had been built 
in, and the weight of the building taken by the 
two parallel girders, G.18 and G.19, and in turn 


transmitted by them to the piles, the excavation of | 


the tunnel was proceeded with, and in doing this 
the front row of piles on each side facing the sub- 
way, was fully exposed, and the piles stood up some 
7 ft. above the ground without any side support. 
These piles were strengthened with vertical reinforc- 
ing bars and spiral binding. The clay was cleared 


from between the piles of each front row, and at the | 


back of them, and each front row of piles was then 


built into the side walls. Details of the main wall 
supporting arrangements are given in Figs. 21 | 
and 22. 

By way of a vertical curve, the subway 


brought to the level of the existing subway shortly | 
after passing under the main wall of the station 
building, as described above. This last part of the 
work was carried out as cut-and-cover, and is shown 


in Figs. 25 and 26, page 405. The 


the existing subway. 
way passes underneath the station buildings where 
they are open on the side facing the platform, and 
were consequently supported on girders and columns, 
One of these is shown in Fig. 26. On the other 
side was a cross wall of the main building; this at 
points supported concentrated girder loads and also 
a heavy water tank on the roof. With the subway, 
thus, passing between the column foundations with 
their concentrated loads on one side, and the 
cross wall on the other, also with the concentrated 
loads at various points, there was need for great 
care in the carrying out of the work. The precau- 
tions taken were adequate and no settlement or 
cracking of any portion of the work could be dis- 
covered either during the work or after its comple- 
tion. The contractors for this portion of the sub- 
way were Messrs. Mitchell Bros., Sons & Company, 
Limited 

The old subway from platform 1 to platforms 
4 and 5 remains unaltered, except that the two 
hydraulic lifts leading from it to platform level 
have been replaced by electric lifts, as has also the 
old hydraulic lift at platform 1. 
indicated in Fig. 1. The extension to 
subway starts from platform 5 and terminates on 
platform 8 with a lift well and electric lift which 


delivers from the subway to platform level and also | 
The construc- | 
tion is brick side walls with concrete jack arching | « 


at the level of the new footbridge. 


under the platforms and steel troughing under tracks, 
The covering under platform is heavier than would | 


is 


portion up to a} 
point between G.10 and G.9 is new work, the re- | 
mainder up to platform coping is reconstruction of | 
This portion of the new sub- | 


These lifts are | 


the old | 


STEAM TURBO-COMPRESSOR. 
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Triat Resuits or 8.8. “* MapLewoop,” Firtep wirn GOTAVERKEN SystTEM. 
Trial Tyne to Port Talbot Bristol] Channel 
| Condition of vessel Light Loaded. 

Date 1.5.33 30.4.33 10.5.33 10.5.33 
Turbo compressor Idle. Working. Idle. Working 
Mean revolutions per minute 64-5 64-4 58-08 58-12 

| Mean indicated horse-powet 1,280 1,353 1,293 1,310 
| Steam pressure at stop valve, Ib. per equare inch (gauge) 200 201-7 205 
temperature at stop valve deg 551 566 553 
Feed te mperature, deg. F 197 199-4 205 
Steam consumption all purposes, Ib. per hour 14,759 16,385 14,162 
per indicated horse-power per hour Ib 10-91 12-67 10-81 
Total heat per Ib. of steam above 32 —y k $.Th.t 291 1,298 -8 1,291-9 
feed above 32 deg. F., B.Th.t 165 167-4 173-0 
"Heat available per Ib. of steam, B thi 1,126 1,131-4 1,118-9 
Heat em per indicated horse-power per hour for all pur- 
poses, B.Th 12,285 14,335 12 095 
| Reduction in he at consumption per indicated horse-power per hour, 
B.Th.U 2,494 2,240 


Percentage reduction in heat consumption 16-87 per cent 15-62 per cent. 


|otherwise have been the case, as it was found | the asphalt over the concrete filling to the trough 
| economical to use for this purpose the rolled beams | flooring was replaced by tar macadam. 

which had been displaced by constructing the| In addition to the lift at the end of the subway, 
curved portion of the subway at the end of the | a new lift well has been constructed at the centre of 
straight iron-lined portion, also built in iron, as has | platforms 6 and 7. It contains an electric lift, 
already been described. The reinforcement in the | which delivers from subway to platform level. 
troughing was put in, not for the purpose of adding ; Drawings of this part of the subway are reproduced 
| strength to the troughing, but in order to prevent in Figs. 23 and 24, Plate XIV. The contractors 
the concrete cracking at the point where the! for the extension were Messrs. A. Jackaman and 
troughing ended, and so to prevent the entry of | Son, Limited. 

water. So far the expedient has served its purposes ; | 
| generally a good deal of water comes in between the 
|troughing and top of the bedding courses in 
subways of this description. 

Except for Sunday work in putting in temporary 
girders under the rails, and for placing in pas. 
and the concreting and asphalting the troughing, | | the Gétaverken system has the advantage of low cost 
the whole of the work, including excavation and : : on : : 

| and exceptional ease of installation. The plan followed 
building side walls, was carried out during ordinary | ;. ;,, pass the exhaust from the L.P. cylinder of an 
working hours without any stoppage of traffic. ordinary triple expansion marine engine, through a 
A vertical damp- proof course of slates was used | steam turbine which drives a compressor. This com- 
in preference to asphalte on account of diffi-| pressor takes the steam exhausted from the high pres- 
culty of working in the confined space and of the | sure cylinder and raises its pressure and temperature 
necessity of erecting the side walls in short sections. | before passing it on to the intermediate pressure cylinder. 
Some slight modifications were made during con- | With a perfect turbine and compressor, the whole of 


w I e unit would be added to the steam 
struction in the contract drawings which are repro- | the work done by the unit wo ded to th 
; , wa |as high-grade energy, completely recoverable as useful 
duced in our illustrations. The weep holes were . 


| work, if the steam passed on to a perfect engine. Since 
varried into the subway to discharge just above the 


neither compressor nor turbine can have unit efficiency, 
| side drains, instead of being carried direct into the | the gain actually possible is less than with other 


centre drain ; and the 2 in. of concrete protecting | systems in which the turbine is coupled to the main 


(To be continued.) 


THE GOTAVERKEN- SYSTEM OF 
USING EXHAUST STEAM. 


methods for making effective the 
‘ toe of the diagram ”’ wasted by reciprocating engines, 
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shafting by costly gearing. Nevertheless, the improve- 
ment effected is very substantial as is well shown by 
the figures given in the table opposite obtained in trials 
of the S.S. Maplewood, to which Messrs. R. and W. 
Hawthorn, Leslie and Company, Limited, of Newcastle- 
on-Tyne, applied the system last year. 

A photograph of a Gétaverken unit constructed by 
the same firm is reproduced opposite. The compressor 
and turbine are mounted in a single casing on the same 
shaft, and together form a unit which is bolted on the 
top of the main condenser. The latter may require the 
addition of a vacuum augmenter in order to get the 
best out of the turbine, and the other alterations in- 
volved in fitting the unit to an existing engine are equally 
simple and inexpensive. In addition to its low cost, the 
Gétaverken system has the added and very valuable 
characteristic that its adoption involves no change 
in the manceuvring of the machinery. It is not even 
necessary to cut the unit out when reversing. The 
engineers therefore have nothing new to learn, and 
prolonged experience has shown that turbines and 
turbo-compressors will run for years with a minimum 
of repairs. 


GENERATION OF ELECTRICITY IN GREAT BRITAIN. 
During the first eight months of 1933, the total amount 
of electricity generated by authorised undertakers, 
according to figures issued by the Electricity Com- 
mission, Savoy Court, Strand, W.C.2, was 8,329,000,000 
units, as compared with 7,718,000,000 units for the 
corresponding period of 1932. This represents an 
increase of 611,000,000 units, or 7-9 per cent. 
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TRANSFORMER MOUNTED ON CONCRETE POLE. 


THE DISTRIBUTION SYSTEM OF 
THE RINGMER AND DISTRICT 
ELECTRICITY SUPPLY COMPANY. 


| An example of how the “ grid ” can indirectly assist 
| the electrical development of an area, which otherwise 
it would have been difficult, or even impossible, to 
supply economically, is provided by the operations of 
the Ringmer and District Electricity Supply Company, 
Limited. In 1930, this company obtained an order 
to supply electricity in a district covering about 
63 square miles of Sussex, and extending from West- 
meston and Stanmer in the west to Lullington and 
West Dean in the east, the northern and southern 
boundaries being roughly marked by Broyleside and 
Asham, respectively. The district is partly agricultural 
and partly residential in character, with two quite 
important industrial undertakings near Lewes. The 
diversity of the load is therefore considerable. 

The company obtains its supply of electricity by 
tapping the Eastbourne-Newhaven 33-kV line of the 
Central Electricity Board at Asham. The substation 
at this point, a photograph of which is reproduced in 
Fig. 1, is equipped with two 5,000-kVA, 33/11-kV trans- 
formers, which were constructed by Messrs. Johnson 
and Phillips, Limited, Charlton. Two feeders are run 
from the low-tension side of these transformers to the 
adjacent substation of the Ringmer Company, in which 
two 1,500-kVA, 10,500/400-volt outdoor type trans- 
formers and switchgear for controlling five outgoing 
| feeders, together with the necessary metering and pro- 
| tective equipment, are installed. These transformers are 
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used to supply power to the works of Messrs. Alpha 
Cement Company, Limited, close by, which provide a 
useful basic load at a high load factor. A second 
factory belonging to the same company is supplied at 
10-5 kV through an underground cable and, at the 
receiving end, a 500-kVA transformer. Transmission 
from the Asham substation to the distribution centres 
in the Ringmer Company’s area is carried out at 
10-5 kV, chiefly through the medium of overhead lines, 
the system being in the form of a short-stemmed T, 
with Asham at its base. The connection between the 
stem and the main cross line is at Gibraltar Farm on 
the north boundary of Firle Park, where the four- 
member pole illustrated in Fig. 2 has been erected. 
__— pole carries switchgear for controlling the lines 
running east and west, the equipment comprising 
| oil circuit-breakers with automatic reclosing devices, 
| which close the circuit three times with increasing 
| time lags when minor faults occur. After the third 
|re-closing the circuit-breaker remains open and an 
| indication is given to linesmen of the section affected. 
|The line from Asham to Gibraltar Farm consists of 
a 0-05 sq. in. equivalent steel-cored aluminium con- 
| ductors, while the other lines are of 0-025 sq. in. equi- 
| valent cadmium copper. Generally speaking, the con- 
ductors are carried on wooden poles, as shown in 
Fig. 3. As will be seen, these poles are provided with 
inclined cross arms to obviate bird trouble. Some 
two miles are, however, carried on concrete poles, an 
illustration of one of which appears in Fig. 4. It is 
not too much to say that all this work has been 
completed without spoiling the scenery or other 
amenities of this well-known beauty spot. 

The high-tension lines are tapped at suitable points 
to give supplies to large consumers or groups of smaller 
consumers, pole-mounted transformers, of which a 
typical example is illustrated in Fig. 4, being used 
to reduce the pressure to 230 volts for lighting and 
domestic purposes and to 440 volts for power. The 
high-tension conductors are led into these transformers 
through fuses, while on the low-tension side the 
circuit passes through a weather-proof switch and 
fuse to insulators fixed on the pole. Low-tension 
distribution is also, in most instances, carried out by 
means of overhead lines, the distributors consisting 
of 0-05 sq. in. or 0-1 sq. in. copper conductors, sup- 
ported on inclined brackets. The overhead services 
are taken off through lengths of cable and bare-copper 
conductors and are connected to the distributors 
through “ Wonpeace” insulators, the latter being 
fixed both to the pole and the building. The entry 
to the latter is made by rubber-insulated and_fire- 
resisting cable drawn into porcelain tubes. Where a 
terrace has to be supplied, however, a length of fire- 
resisting cable is run along the faces of the houses and 
the individual services are tapped off this through cast- 
iron tie boxes. Where underground distribution is 
used a length of high-tension cable is brought from 
a terminal pole and connected to a combined trans- 
former and feeder pillar at ground level, from which 
the distributor and services are taken off in the usual 
way. 

The present output of the company about 
| 3,000,000 kWh per annum, the maximum demand 





is 








being 900 kW. A considerable proportion of this is, 
of course, taken by the cement works mentioned above, 
while another large works is that of Messrs. Carbo 
Products, Limited, Rodwell, where a 500 kW trans- 
former is installed. 

A prospective consumer of some interest is the 
Festival Opera House at Glyndebourne which, to- 
gether with a music room, is being built by Mr. John 
Christie on to the existing Tudor house of that name. 
The stage mechanism of this opera house will consist 
of 70 overhead sets which, together with lifts, wagons 
and steam apparatus for effects, will be operated electric- 
ally. Special attention has also been paid to the 
stage lighting, which consists principally of 70 spot 
lights, each with separate dimmers controlled from 
a special cabinet. An electrically-driven organ-blowing 
plant is to be installed beneath the stage. 

The Ringmer and District Electricity Company, 
Limited, has been financed and the whole of the plant, 
cables and lines manufactured and erected by Messrs. 
Johnson and Phillips, Limited, Charlton, the con- 
sulting engineer being Mr. W. O. Rooper, M.1.E.E., 
30, College-street, Cannon-street, London, E.C.4. 


LETTER TO THE EDITOR. 


CHECKING THE STRENGTH OF 
BRIDGE GIRDERS. 


To tHe Eprror oF ENGINEERING. 

Srr,—In your issue of August 18 you printed an 
article by me entitled “‘ Checking the Strength of Bridge 
Girders.”” May I now use your columns to point out 
two references wherein my information was not quite 
correct ? 

The British Standard Unit Loading for Highway 
Bridges reproduced on page 159 was not, as there stated, 
laid down by the Ministry of Transport : it is contained 
in British Standard Specification No. 153, and 
acceptable to the Ministry, who, however, had previ 
ously specified a loading of their own which is slightly 
different, and in respect of which an equivalent loading 
curve was made available by them in September, 1931. 

On the same page, in line 17, from the foot of the 
middle column, the ruling that is in question should 
read “ each girder, whatever the depth of the neutral 
axis, may be assumed to carry 6/10 of a line of axl 


18 


loads.” 
Yours faithfully, 
J. Epwix Hotmstrrom, A.M.Inst.C.E., 
M.1.Struct.E. 
48, Mortimer Court, 
Abbey-road, N.W.S8. 
October 5, 1933. 


CERAMIC SOCIETY. 
MATERIALS SECTION. 


[Tue autumn meeting of the Building Materials 
Section of the Ceramic Society was held on September 
14 and 15, at the University College, Exeter. Of the 
papers presented, the first was entitled ‘ Petroleum 
From Well to Consumer,” by Mr. F. J. Slee, B.A., B.Se. 
It dealt with the qualities, properties and applications 
of oils and greases, and then went on to consider the 
uses of oil in brick fields. Commencing with steam en- 
gines, the author said there were two sections of this 
problem: Cylinder lubrication and bearing lubrication. 

Almost all steam cylinder oils were residues left 
after distillation of lighter fractions, and in refinery 
practice these residues were concentrated until a certain 
fire test was obtained, high fire test implying ability 
to withstand high steam temperatures and maintaining 
a film without decomposition. High asphalt content 
in oils was disadvantageous, because of the formation 
of deposits on valves and in oilways, the acceleration 
of the formation of carbon, and the tendency to give 
imperfect atomisation in the steam and consequently 
uneven distribution of the lubricant. 

Amber cylinder oils were normally 
high-speed vertical engines and uniflow engines. 
cylinder oils had about 5 per cent. saponifiable matter 
added. The use of a dark or amber cylinder oil, straight 
mineral, or compounded cylinder oil, seemed to be 
largely a matter of individual preference by the engi- 
Dark cylinder oils had been used for lubrication 
of uniflow engines. There were three definite 
opposed schools on 
cylinder oils for saturated and superheated steam, 
and all three cited instances in practice to bear out 
their theories. Viscosity should be specified to ensure 
a suitable oil for handling, although at steam tempera- 
tures all cylinder oils had nearly the same viscosity. 

Satisfactory lubrication of steam cylinders depended 
on: The atomisation of the cylinder oil in the steam 
line and the consequent even distribution of lubricant, 
and the ability of the oil to withstand oxidation at 
the steam temperatures. When “ groaning ” cylinders 
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or “ chattering *’ valves caused trouble, it could often 
be overcome by adding about 5 per cent. of fatty oil 
to the cylinder oil. This probably improved the 
atomisation of the oil. 

Bearing lubrication was divided into three sections : 
In open bearing engines, lubrication of the bearings 
was simply by means of a refined lubricant, provided 
it complied with the necessary viscosity requirements. 
In enclosed crankcase engines (force lubricated) the 
oil should withstand the slow oxidation effects of 
continual aeration and circulation at the intermediate 
temperatures prevailing in crankcase lubrication. 
Water was often present in the crankcase, and demulsi- 
fication was important. In marine-type engines, water 
was almost always present on the bearings of vertical 
open-type engines, tending to wash a pure mineral oil 
off the bearings and so prevent lubrication. Hence 
a compounded oil was used for marine-type steam 
engines, the oil emulsifying or lathering with the water 
and so maintaining a film. 

In the case of internal-combustion engines, only 
actual running experience was proof of quality of a 
lubricating oil, but the problem of the lubrication of 
all internal-combustion engines, from gas engines to 
high-compression oil engines, was very similar, and 
generally one lubricant would satisfy all such plant in 
one works. A pure mineral oil was generally used, but 
an oil compounded with, say, 5 per cent. of fatty oil 
was preferable for engines running on suction gas 
and on the old type refined-oil engines. The fatty 
matter dissolved any tarry impurities in the gas, or 
gummy products of incomplete combustion, if present, 
and gave a more freely running piston. Generally, 
the same oil would lubricate air compressors as well as 
internal-combustion engines. Where wet air was used 
in air compressors, a compounded oil should be used 
for lubrication, as deposition of water in air cylinders 
might wash a straight mineral oil off the moving 
parts. 

The following lubricants should suffice for the average 
brick works: A steam cylinder oil, a dark oil of about 
1,000 seconds viscosity Redwood No. | at 140 deg. F., 
and with a closed flash point of about 500 deg. F., 
would adequately lubricate all steam plant, and also 
all enclosed spur or worm gears, and any occasional 
hot bearings that might arise. For horizontal internal- 
combustion engines and compressors, an oil of about 
150 seconds Redwood No. | at 140 deg. F. was generally 
satisfactory. Heavier oils, up to 230 seconds Redwood 
No. | at 140 deg. F., were sometimes used for vertical 
plant with enclosed crankeases, where the oil was 
generally at higher temperatures, and there was a possi- 
bility of crankcase solution. A refined red engine oil 
of about 140 seconds Redwood No. 1 at 140 deg. F. 
would generally lubricate steam-engine bearings, ring- 
oiled bearings of electric motors and other plant. 
A dark engine oil of about 250 seconds Redwood No. | 
at 140 deg. F. should be satisfactory for all heavy 
lubrication, such as the bearings of pans, mixers, 
pug mills, and brick machines, and possibly conveyors, 
ropeways, &c. For cup grease, a yellow lime-base 
grease of medium consistency, with a melting point 
of about 200 deg. F., would satisfy most requirements 
on general plant, conveyors, &c., and could be used 
on low-duty ball and roller bearings. A medium- 
bodied soda-base sponge grease with a melting point 
of 310 deg. F. was preferable for ball-and-roller bearings 
under arduous conditions, and also for any hot bearings. 
A tenacious bituminous grease should be used for all 
open gears, and for tub axles and general rough 
smearing on conveyors, &c., a black axle grease was the 
most suitable lubricant. 

The next paper was “ The Permeability to Air and 
to Water of Some Building Bricks,” by Mr. E. O. Mills, 
B.Sc. It was pointed out that, besides having a 
bearing on pore size and texture, permeability affected 
some properties of bricks in actual usage. Permeability 
to water included both true permeability (the rate of 
passage of water when the specimen was soaked), and 
the variation of the rate at which water was absorbed 
into an initially dry brick. The union of brick and 
mortar depended largely on the ease with which the 
brick could absorb water along with some of the finer 
particles of the mortar. The rate of penetration of 
water in building materials was also closely concerned 
with dampness and such evils as dry rot, as well as 
efflorescence. 

No permeability data had hitherto been published 
| for building materials. Reference was made to recent 
work by Messrs. F. H. Clews and A. T. Green, on 
permeability to gases of certain refractory materials, and 
by Messrs. Wyckoff, Botset, Muskat, and Reed, on per- 
| meability of solids to water. The author’s experiments 
| were made on six varieties of bricks, and the results 
| were given in tabular form. The values obtained for 
the coefficient of permeability ranged from 0-00008 to 
| 5-81 in the 12 specimens under examination, and the 
| times taken for water to penetrate through the speci- 
| mens ranged from 48-5 hours to 27 seconds. Specimens 
arranged in order of increasing time of penetration, 








were in the same order as for decreasing permeability. 
The time between the first appearance of water on the 
surface and the complete covering of the surface was 
shortest for the brick which had the most uniform 
texture. The order for increasing permeability to air 
was the same as for increasing permeability to water. 
The rate of absorption of water decreased rapidly from 
the start, but slackened off as time increased. On 
soaking, the rate fell more or less quickly to a much 
smaller rate, which remained nearly constant. 

One other paper, entitled ““ Developments in Auto- 
matic Stoking for Brick Kilns,” by M. Steenbrugge, 
M.E., of Ghent, was presented. In it, the disadvantages 
of hand-firing were discussed, and it was pointed out 
that they could not be completely avoided by any 
méans that did not involve the abandonment of hand 
firing. Proceeding to consider the advantages of 
automatic stoking, the author insisted strongly that 
automatic stoking did not do away with the fireman, 
though it could eliminate much of the hard and tedious 
work. It might even require more intelligence from 
the fireman than hand-firing did. Mention was made 
of instances where automatic stoking was installed 
under considerable difficulties, but with gratifying 
results, and of other cases where circumstances appeared 
to be very favourable, yet lack of sympathetic 
attention had prevented successful results from being 
obtained. 

The fundamental point in automatic stoking was 
the possibility of keeping an almost constant pro- 
portion between the fuel fed into, and the air drawn 
through, the kiln. All types of automatic stokers in 
use were so regulated that new charges of fuel were 
introduced all the time, the excess air supplying 
enough oxygen to complete the combustion of the 
volatile substances from the fuel. Automatic stoking 
gave the following advantages :—A saving of fuel, 
usually 15 per cent. to 20 per cent., and at times even 
30 per cent.; alternatively, the possibility of using 
a much cheaper fuel than with hand-firing ; an increase 
in output of the kiln through quicker fire travel; an 
improvement in quality and appearance of the products; 
and a little saving in labour, since the fireman had less 
heavy work to do, and so had some time on hand to do 
odd jobs, such as fetching his own coal. In Continental 
plants, one fireman often attended to two kilns near to 
one another, whereas with hand-firing each kiln would 
need its own fireman. 

Which of the advantages mentioned was 
important depended on the conditions in each case, 
and on special requirements. In some cases, increased 
output might be of more importance than a saving of 
fuel, or vice versa. The cost of a set of automatic 
stokers might not be justified in some cases, and the 
proportion of such cases seemed to the author to be 
higher in Great Britain than on the Continent. Cases 
of this kind were chiefly where saving of fuel was of 
little importance, and it was almost impossible to 
obtain increased output. Thus, in burning clays rich 
in combustible matter a saving of fuel was not of 
much account, and increase of fire travel was not 
advisable in the burning of carbonaceous clays, or when 
the kilns were very short. The author dealt briefly 
with different types of automatic stokers which had 
been introduced since the war. The most successful 
stokers had been such as gave the most rational condi- 
tions of burning and were also the easiest to regulate 
so as to meet different conditions. His personal 
preference was for stokers built on the Ruetz patents, 
which were based on continuous feed of the fuel, 
and had given good results in many parts of this 
country. This stoker had been thoroughly tested in 
several Continental brickworks for over two years 
before being put on the market here. It could be set 
to feed continuously or periodically, and the time 
intervals and quantities of fuel to be fed could also 
be regulated, so that automatic stoking could be 
adapted to more kilns than was possible previously. 
The mechanical construction had been improved so 
that the rather heavy wear and tear should be much 
reduced. 


most 


CoMMERCIAL Visits To Inp1a.—Sir Thomas Ainscough, 
C.B.E., H.M. Senior Trade Commissioner in India and 
Ceylon, and his colleague, Mr. W. D. M. Clarke, H.M. 
Trade Commissioner at Bombay, are particularly desirous 
to meet business visitors from the United Kingdom, as 
they feel that, with their organisation, they are in an 
excellent position to render assistance, either to prin- 
cipals undertaking a special mission of investigation, 
or to commercial representatives who are developing 
the sale of goods of United Kingdom manufacture in 
India. The Department of Overseas Trade, 35, Old 
Queen-street, London, 8S.W.1, will accordingly be pleased 
to provide representatives of firms contemplating such a 
visit with letters of introduction to the Commissioners 
in question. In addition, an officer of the Indian Section 
of the Department in London will be pleased to discuss 
with representatives the pro tour with a view to 
rendering assistance, not only as regards market con- 
ditions obtaining in India at the present time, but also, 
if desired, concerning the itinerary, outfit, and other 
matters of a like nature. 
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LABOUR NOTES. 


THE Minister of Labour estimates that on September 
1933, there were approximately 9,943,000 insured 
persons, aged 16-64, in employment in Great Britain. 
This was 86,000 more than a month before, and 792,000 
more than a year before, or about 660,000 more than a 
year before when allowance is made for the persons then 
directly involved in the trade dispute in the cotton 
trade. There was a marked improvement in the coal- 
mining industry, and the improvement continued in 
iron and steel manufacture, general and electrical 
engineering, and in the cotton, woollen, jute, and hosiery 
industries. Employment also improved in the pottery 
industry, in motor vehicle and metal goods manufac- 
ture, and in the boot and shoe industry. On the other 
hand, there was a decline from seasonal causes in build- 
ing, public works contracting, the tailoring and distri- 
butive trades, and in hotel and boarding-house service. 


Di 


a, 


On September 25, 1933, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 1,857,064 wholly unemployed, 
393,517 temporarily stopped, and 84,146 normally 
in casual employment, making a total of 2,336,727. 
This was 74,410 less than the number on the registers 
on August 21, 1933, and 521,284 less than a year 
before. The total comprised 1,929,806 men, 57,076 boys, 
309,925 women, and 30,830 girls. 





Of the persons on the registers on September 25, 
1933, about 42 per cent. were applying for insurance 
benefit and about 45 per cent. for transitional pay- 
ments, while about 13 per cent. were uninsured or 
were, for other reasons, not entitled to benefit or 
transitional payments. In the case of about 54 per 
cent. of the total of 2,032,649 persons on the registers 
who were applying for benefit or transitional payments, 
the last spell of registered unemployment had lasted 
less than three months, and in the case of about 65 per 
cent. it had lasted less than six months; about 23 per 
cent. of the total had been on the register for 12 months 
or more. 


Between August 21 and September 25, 1933, the 
numbers on the registers decreased by 780 in the London 
area, 33,316 in the Midlands, 30,163 in the North- 
Eastern area, 14,125 in the North-Western area, and 
5,807 in Wales. There were increases of 5,038 in the 
South-Eastern area, 3,278 in the South-Western area, 
and 1,465 in Scotland. 


The executive committee of the Miners’ Federation 
of Great Britain are, it is understood, to repeat their 
request for the establishment of national statutory 
machinery for the regulation of wages in the coal- 
mining industry, at a meeting with the Secretary for 
Mines on October 26. The coal-owners are, of course, 
opposed to the idea of a national wages board, contend- 
ing that wages should be settled in the districts. 
National machinery would, in these circumstances, 
involve compulsion, and the Government have already 
made it clear that they do not desire to proceed in 
that direction. 


Mr. J. C. Little, the president of the Amalgamated 
Engineering Union, contributes an interesting article 
on the financial position of the Labour Party to the 
October issue of Labour, the new monthly organ of the 
Trades Union Congress General Council. It seems 
to him to be anomalous that the trade unions should 
hold in their political funds a comparatively large sum, 
while the party languishes for want of means. ‘* Accord- 
ing to the Registrar-General’s report,” he proceeds, 
“ there was a balance of 369,000/. in the political funds 
of the unions in 1929, whereas the affiliation fees paid 
to the party amounted, last year, approximately to 
25,0001., and this year to about 32,6001. There are 
difficulties . . . in the way of pooling the unions’ 
political funds, or of allowing them to pass out of the 
control of the unions. No union .. . will consent 
to let go its hold upon its political reserves—reserves 
which are charged, it must be remembered, with all 
the unions’ expenditure on political objects and acti- 
vities as statutorily defined. 





“ But,” Mr. Little goes on to say, “ the ‘ pooling’ of 
political funds is a phrase that can be given more than 
one interpretation. If it means asking the unions to 
hand over the control and administration of these 
individual funds to somebody else, it can be ruled out 
as an impossibility. But it is surely not beyond 
the capacity of the leaders of the Trade Union Move- 
ment to devise a method of utilising the financial 
reserves accumulated by the unions for political 
purposes without abrogating each union’s control over 


its own fund.” Mr. Little throws out the suggestion 
for discussion by the responsible authorities, and 
expresses hope that it will also be carefully considered 
by the National Joint Council with a view to the 
framing of a scheme. “If no more is done,”’ he adds, 
“than to give the Labour Party the benefit of the 
annual interest on this large aggregate sum of 369,0001., 
it will be worth doing and . . . be of material help 
to the party.” 

The weekly organ of the International Labour Office 
at Geneva states that a questionnaire was issued 
by the American Management Association early this 
year for the purpose of ascertaining the intentions of 
employers with regard to the granting of holidays 
with pay. Of the 24 companies which replied to the 
questionnaire, 11 stated that they would grant holidays 
with pay during 1933 to all employees meeting the 
specified service requirements ; four stated that they 
would grant holidays to salaried employees only ; seven 
would give holidays to salesmen on commission in 
addition to salaried employees; and one company 
would give holidays with pay to salaried employees, 
salesmen on commission and women classified as wage 
earners on piece or hourly rates, provided certain 
requirements regarding attendance were fulfilled. Only 
one company replied that no holidays with pay would 
be given during the current year. Various service 
requirements were in force which determined the length 
of the holiday period for each group of employees. 





Fifteen companies stated that they would not require 
any employees to take holidays without pay this year, 
while four others, which were operating on short time, 
stated that this fact would not affect their normal 
practice as regards holidays. Two companies operating 
on half-time stated that they would require employees 
to take their normal holidays, but would pay for only 
half the period ; two companies close down regularly 
every year for a period during which employees are not 
paid ; and one company replied that it would require 
all its salaried employees to take at least two days off 
each month throughout the calendar year with corre- 
sponding reductions in pay, but that 14 of these days 
might be accumulated and used as holidays without 
pay. In 12 instances it was stated that the practice as 
regards holidays had not been changed during the 
depression, and two companies stated that their 
practice was the same as in 1929, changes made in the 
intervening years being no longer in effect. Five 
companies reported that the length of the holiday 
had been reduced in certain instances, while six had 
abolished holidays entirely for certain classes of 
employees, usually wage-paid workers. 


La Industrializaciu gives particulars of an Order 
relating to management in the building industry 
issued recently by the Commissariat of Heavy Industry 
of the Soviet Union. The regulations state that the 
immediate control of building works pertains solely 
and entirely to the works superintendent. Work on 
several buildings may be combined under the manage- 
ment of a chief superintendent. The activities of these 
superintendents are placed under the supervision of 
the building trust concerned. Superintendents must 
be selected from specialist engineers and technical 
workers with adequate experience. They are ap- 
pointed by the building trusts, and the immediate 
assistants of each superintendent are appointed by 
the trust after consultation with him. The super- 
intendent appoints the foremen, preference being 
given to engineers or technical workers. These in 
turn appoint group leaders from among the most 
highly skilled workers. 


The unit of labour is a group of 15 to 30 men. The 
group leaders are placed under the orders of the 
foremen; they are not exempt from manual work, 
but they receive a bonus on their wages of 20 to 40 
roubles a month and may also obtain a bonus equi- 
valent to 2 per cent. of the total wage of the group, 
if they succeed in getting their group to carry out more 
than the prescribed task. The leader distributes the 
work among the group, gives them the necessary 
instructions, trains inexperienced workers, and is 
responsible for taking the necessary measures to avoid 
any interruption of work. The foreman is under the 
orders of the superintendent and is responsible for 
the work of the three or four groups which constitute 
his shift. He supervises the work carried out by the 
groups and estimates its amount, gives instructions 
as to the distribution of labour, takes the necessary 
measures to cope with any possible disorganisation of 
work, is responsible for technical safety, discusses with 
the group leaders the means of carrying out the tasks 
prescribed, and draws up in concert with them plans 








for speeding up the execution of the programme, &c. 








The works superintendent is the sole controlling 
authority on the works. He is responsible for carrying 
out the tasks laid down by the programmes, the proper 
organisation of the work and its cost, the time taken, 
the quality of work, output and wages. The works 
superintendents are released from managerial work, 
which is to be concentrated in the offices of the chief 
superintendent or the trust to which the building works 
in question are assigned. When there are more than 
250 workers employed on the same building, the 
superintendent has at his disposal a foreman specially 
assigned to the work of food supply and transport, an 
electrician, a warehouse chief, a bookkeeper, draughts- 
man, and a technician to estimate the extent to which 
the plan of work is being carried out. 


Industrial and Labour Information states that the 
People’s Commissary for Justice of the Soviet Union 
has issued an Order drawing the attention of the 
public prosecutors of Republics and Provinces to the 
frequency of cases in which members of collective 
farms and individual peasants abandon their employ- 
ment in mines, peat bogs, building works, and other 
State undertakings before the expiry of their contracts 
of employment. The Order requires the prosecution 
of members of collective farms and individual peasants 
who abandon their employment and break their 
contracts. Section 131 of the Penal Code of the 
Union, or the corresponding sections in the penal 
codes of the various Republics, are, it is pointed out, 
applicable. Judgment in such cases must be delivered 
within five days. oe 

Unemployed insured persons in Belgium are now 
required to submit to two inspections on every working 
day in order to obtain benefit. The inspection takes 
the form of stamping cards. One of the inspections 
must be carried out by the local authorities at times 
to be fixed by themselves, which may vary on different 
days of the week. The other may be carried out either 
by the unemployment fund or by the unemployment 
insurance society, and must take place on the premises 
of these organisations. When the official carrying out 
the inspection considers that an unemployed person is 
appearing under false pretences, he may not refuse to 
stamp the card of the person in question, but must 
bring the matter to the notice of the unemployment 
fund concerned. 


Following a decision of the Trades Union Congress 
General Council to assist affiliated unions in the wool 
textile industry in their efforts to bring about the 
establishment of machinery for the effective regulation 
of wages throughout the trade, further consultations 
took place in London recently between representatives 
of the T.U.C. and representatives of the National 
Association of Unions in the Textile Trade. Careful 
consideration was given, it is officially stated, to the 
conditions prevailing, and there was general agreement 
that there is at the present time no effective machinery 
for the regulation of wages and conditions of labour. 
Further consideration, it is added, is being given to 
all the points involved with a view to making early 
representations to the Minister of Labour on the 
subject. 


Figures published by the Aeronautics Branch of the 
United States Department of Commerce show that the 
115 accidents occurring in American-operated scheduled 
transport service during 1932 resulted in the death of 
20 pilots, co-pilots or members of aircraft crews, 
severe injury to one and minor injuries to 17, while 
119 others who were involved in the accidents received 
no injuries whatever. Of a total of 218 passengers 
involved in the same accidents, 25 lost their lives, 
seven were severely injured, nine suffered minor 
injuries, and 117 were not injured. In 1932 the air 
lines flew 50,932,967 miles, or 442,895 miles per acci- 
dent, as compared with 376,079 miles per accident in 
1931. A decided improvement is noted when the 
record for 1932 is compared with that of 1928, when 
86 accidents occurred during the 10,673,450 miles 
flown, an average of only 124,110 miles per accident. 
A total of 540,681 passengers was carried during 1932, 
with an aggregate of 146,552,587 passenger-miles. 
More than one-half of the accidents occurred during 
forced landings (38) and ordinary voluntary landings 
(31). Causes of the 1932 accidents were divided as 
follows: personnel errors, 13-03 per cent.; power- 
plant failures, 22-81 per cent. ; aeroplane failure, 21-39 
per cent.; weather, 29-17 per cent.; darkness, 1-31 
per cent.; airport and terrain, 10°53 per cent. ; 
miscellaneous, 0-88 per cent. In another 0-88 per 
cent. the causes were undetermined or doubtful. 


MoTor-VEHsICLE REGISTRATION IN GREAT Britatn.— 
The number of mechanically-propelled road vehicles 

istered for the first time in August was 17,442, against 
15,074 in August, 1932. The increase in the goods vehicles 
registered was nearly 40 per cent. 
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1,740-H.P. EIGHT-CYLINDER TWO- 
STROKE MARINE ENGINE. 


AN important step in the application of 
engines, operating on the two-stroke cycle, to marine 
propulsion was made in 1929, when Messrs. Burmeister 
and Wain introduced their first models of this type. 
This action was particularly noteworthy in that engines 
made by the firm themselves or their licensees, operating 
on the four-stroke cycle, enjoyed an excellent reputation 
for economy and reliability, and were very largely 
employed, their use extending to some of the largest 
and fastest motor vessels. The first two-stroke engines 
made were of the double-acting type, and as stated 
by Dr. H. H. Blache, of Messrs. Burmeister and 
Wain, ina paper read before the World Power Confer 
ence in 1930, were considered particularly suitable for 
The chief feature of these 
engines was the provision of exhaust valves of the 
piston type in the cylinder covers. The scavenge-air 
ports in the centre of the cylinders were uncovered by 
the main pistons at the top and bottom of the stroke, 


Diesel 


single-screw installations. 


and the air swept through the cylinders and escaped | 
through the upper or lower piston valve as the case may | 
The two piston valves were coupled together, and | 


be. 
were operated by rods from an auxiliary crankshaft, 
which was driven from the main shaft by chain. 
stroke, single-acting engines were introduced 
firm in 1931, and the latest engine for this type, a 


by 


Harland-Burmeister and Wain model built by Messrs. | 


John G. Kincaid and Company, Limited, of Greenock, 
is illustrated in Figs. 1 to 4, annexed and on pages 411. 

This engine, which has recently been completed, is 
for the motor ship Malaita, a vessel of 3,300 registered 
tons, being built by Messrs. Barclay, Curle and Company, 
Limited, of Glasgow, for Messrs. Burns Philp and 
Company, Limited. The engine is of the trunk type 
and has eight cylinders with a bore of 500 mm. (19} in.). 
The piston stroke is 900 mm. (35, in.) and the designed 
normal power in service 1,740 brake horse-power 
at about 110 r.p.m., with a reserve continuous overload 
capacity of 2,088 brake horse-power. Apart from 
the trunk arrangement of the pistons, and the arrange- 
ment of the exhaust-valve drive, the engine incor 
porates the leading feature of the double-acting, two 
stroke models already referred to. Thus, as shown in 
Figs. 3 and 4, the scavenge ports are arranged in a 
complete ring round the bottom of the working liners. 
The exhaust valves are of the piston type, and are 
located at the top of the cylinders as shown in th« 
same figures, so that there is a straight-through flow 
of the scavenge air from the bottom to the top of the 
Effective scavenging is further ensured by 


cylinders 
arranging the scavenge ports so as to give the inlet 
air a whirling motion, and the whole design is arranged 
with a view to ensuring uniform cooling and preventing 
distortion. The exhaust timed to give a 
full charge of air at scavenge pressure after the cylinder 
has been thoroughly scavenged. It will observed 
from the sectional drawings that the main crankshaft 
carries an eccentric on the forward side of each throw, 
the of the eccentric rods being coupled 
to crossheads connecting the lower of large 
guide rods located at the front and back of the main 
framing. These rods pass through long guides, and at 
their upper ends, are connected by inclined rods to 
yokes in which the exhaust piston valves are mounted. 
It will thus be noticed that the drive for the valves 
differs from that already described, since eccentrics 
on the main shaft take the place of the chain-driven 
auxiliary shaft. The stroke of the valves about 
one-third that of the main pistons, and it may 
observed in passing that as they are of relatively large 
size and are directly exposed to the gas pressure, they 
perform an appreciable amount of useful work on the 


valves are 


small ends 


ends 


18 


be 


upward stroke 

The general construction of the engine need not be 
referred to in any great detail, as it follows standard 
Harland-Burmeister & Wain practice. It may be 


remarked, however, that the main pistons are in two | 


parts, the upper section, which is exposed to the gas 
temperature, being of nickel-chrome steel, while the 
skirt is made of special cast-iron having a high resistance 
to wear. The cylinder covers are also in two parts, 
the lower central portion in contact with the gases 
being also made of nickel-chrome steel. The piston 
valves are oil-cooled, the oil supply for this purpose, 
and also for the main lubrication of the engine, being 
provided by auxiliary pumps independent of the main 
engines. The circulating pipes conveying the oil to the 
piston valves are taken along the rods already referred 
to. The main pistons are also oil-cooled, the supply in 
this case being obtained from the main oil system. As 
shown in Fig. 3, the fuel pumps are in pairs arranged 
on the top of the entablatures. The fuel-pump 
camshafts are driven by chains from the crankshaft, 
and the pumps are supplied with oil by a small transfer 
pump which can be seen in Fig. 3 underneath the 
control station. Two fuel valves are fitted to each 
evlinder 
operated by air pressure from the distributors, which in 


Two- | 
the | 


The starting valves are automatic, and are 


1,740-H.P. HARLAND-B. & W. MARINE ENGINE. 


CONSTRUCTED BY MESSRS. JOHN G. 


KINCAID AND COMPANY, 
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Fig. 2. 


turn are operated by cams timed with the engine 
cranks. The thrust block is of the Michell type, and is 
incorporated in the main engine bedplate. 

The blowers consist of two separate units arranged 
at the back of the engine, and symmetrically about the 
centre. They can be seen in Fig. 2, and are shown in 
section in Fig. 4. The drive, which is not shown in the 
figures, is by triplex roller chain from the main crank- 
shaft to the blower chain wheel shaft. From the latter, 
the rotor shafts are driven through a friction coupling 
and cushion drive, the springs for the latter being 
arranged circumferentially. In the event of a sudden 
jerk coming on the drive, the shock will be taken up 
by the springs, while in the case of a breakdown of the 
rotors, the friction coupling will slip and prevent further 
damage to the blowers. Each of the blower housings 
is divided into two compartments in which the rotors 
operate. There are four rotors secured by tapered 
| pins in pairs on two parallel shafts, working in self- 
|aligning ball bearings. These shafts are geared to- 
| gether by the rotors which occupy the two compart- 

ments of the blower. Driving gear wheels at either end 
| of the rotor shaft are fitted and prevent the rotor vanes 
| from actually touching each other when revolving. 
order to maintain end clearances, thrust ball bearings 
are arranged for the shafts in the centre partition of 
the housing. Air is drawn in through change valves 
at the ends of the blowers and led through air ducts 
| to the suction side. After passing through the inlet 
| ports, the air is trapped and carried round between 
| the outward moving rotor vanes and the casings. On 
the pressure side, the vanes of the two rotors re-engage 
and press out the air carried round between them and 
|the housing. Through the blower outlet and air 
ducts, the scavenging air is then passed up to the other 
side of the change-valve flaps and thence to the engine. 
| As the blowers change their direction of rotation when 
the engine is reversed, the path of air is reversed also, 





| 
| 


and it is necessary to turn the change valves to suit | 


In} 





STARBOARD SIDE OF ENGINE. 


the opposite direction of the air flow. This is done by 
the engine reversing gear through gear wheels, shafts 
and drag-links. The various bearings in the blowers 
are lubricated by a mechanical lubricator which leads 
the oil to the upper bearings and through oil passages 


5-78 kg. per sq. cm. 
109-7 

1,967 

1,743 

88-6 per cent, 


Mean indicated pressure 
Revolutions per minute 
Indicated horse-power 
Brake horse-power 
Mechanical efficiency 
Oil consumed 

Lb. per hour 

Lb. per hour per indicated 

horse-power ose « 

Lb. per hour per brake horse- 

power... ees oc. Ss 0-388 Ib. 
Name of oil Shell Mex 
Specific gravity 0-866 at 60 deg. F. 
Pressure, lubricating oil 8-0 Ib. 
- before filter 34-1 Ib. 
after - we 20-0 Ib. 
cooling water 12-4 Ib. 
fuel oil after filter 39-4 Ib. 
Oil temp. before cooler 96 deg. F. 

%” after see 7“ 85-6 deg. F. 
Piston cooling oil temperature 118 deg. F. 
Cooling water from cylinders ... 123-6 deg. F. 
Exhaust gas temperature - 455 deg. F. 
Temperature of circulating water 63 deg. F. 
atmosphere 64-9 deg. F. 


678-5 lb. 


345 Ib. 


at engine 


” 
Note.—Mechanical efficiency and indicated horse-power 
worked out neglecting exhaust pistons, 


to the lower ones, and finally through a filter back to 
the lubricator. The oil level in the bearing housings 
is kept constant, and is regulated by means of an over- 
flow from the top bearings. The gear wheels at both 
ends of the shafts are lubricated from the main oil 
system by oil sprays. 

As will be clear from Fig. 2, the arrangement of the 
blowers described, together with the arrangement of 
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Mash and Austin, Limited; Messrs. Whittaker Ellis, 
Limited ; and other firms and administrations. 


Messrs. Crompton Parkinson, Limirep, Bush House, 
Aldwych, London, W.C.2, have supplied sets of motors 
for 29 travelling cranes installed aabe the past three 
years at the London and North Eastern Railway Com- 
pany’s Parkestone Quay. Including the machines on 
order at the present time, 116 motors, totalling 2,000 h.p., 
have been supplied. Of these cranes, which are by 
Mesars. Stothert and Pitt, Limited, and Messrs. Ransomes 
and Rapier, Limited, 21 are of 1} tons and 8 of 5 tons 
lifting capacity. In addition, some 1,250 h.p. of Cromp- 
ton crane motors have been supplied for use at the 
Middlesbrough Dock of the Railway Company. 


Messrs. Bettiss AND Morcom, Liurrep, Ledsam- 
street Works, Birmingham, 16, during the past year, 
have received orders for four of their turbo compressors, 
of sizes ranging between 10,000 cub. ft. and 12,000 cub. ft. 
capacity. Three are driven direct by their own steam 
turbines, exhausting into condensing plants of their own 
manufacture, and supplied to the Cannock and Rugeley 
Collieries, Staffordshire ; the New Kleinfontein Estates, 
South Africa; and Messrs. Amalgamated Anthracite 
Collieries, Limited, South Wales. The fourth, a motor- 
driven compressor, has been supplied to Messrs. The 
Champion Reef Gold Mining Company, India. 


PERSONAL. 

Messrs. Wayvooop-Orts, Limrrep, 54 and 55, Fetter- 
lane, London, E.C.4, inform us that Mr. H. C. Walker, 
who has been with the firm for nearly 70 years, and has 
been chairman since the formation of the Company, is 
retiring account of which is just on 83. Mr. 
D. W. R 
Mr. Walker, and, as a consequence, has relinquished his 
position of managing director, which he has held for 
about 20 years Mr. W. W. Weaver, who has been 
with the Company for 27 years, has been appointed 
managing! director, and Messrs. H. Harmsworth and 
©. H. J. Day, both of whom have been directors for 
many years, are retiring. 


Mr. G. H. Brooke, 348, Hagley-road, Edgbaston’ 
Birmingham, assistant to the managing director of 
Messrs. C. Akrill and Company, Limited, West Bromwich, 
was appointed secretary of the Staffordshire Iron and 
Steel Institute on October 3 


Mr. P. H 


on age, 


Mi..s, who joined the board of directors of 
Messrs. W. and T. Avery, Limited, Soho Foundry, 
Birmingham, in 1927, has been appointed managing 
director to succeed the late Sir Gilbert Vyle, K.B.E. 


BOOKS RECEIVED. 


By G. H. Sewe.. 
and Sons, Limited 


Lon- 
[ Price 


Commercial Cinematography. 
don Sir Pitman 

fd. net.) 

The Principles of Electric Welding. Metallic Arc Process. 
By R. C. Stockton. London: Sir Isaac Pitman and 
Sons, Limited. [Price 7s. 6d. net.| 

Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1422. Experiments on _ the 
Hawker Hornbill Biplane. [Price 1s. 3d. net.| No. 1452. 
Drag and Pressure-Distribution Experiments on Two 
Pairs of Streamline Bodies. By C. N. H. Lock and 
F.C. Jonansen. [Price ls. net.) No. 1491. Ezxperi- 
ments on Swept-back and Swept-forward Aerofoils. 
By D. H. Writ1aMs and others. [Price ls. 3d. net. 
No. 1519. Lateral Stability of an Aeroplane beyond 
the Stall. By L. W. Bryant and others. [Price 
le. 3d. net.) No. 1520. Air Torque on a Cylinder 
Rotating in an Air Stream. By A. Torn and 8. R. 
SENGUPTA [Price 6d. net.) No. 1527. Binary 
Servo-Rudder Flutter. By W. J. Duncan and A. R. 
CotuarR. [Price ls. 3d. net.] No. 1532. The Beat 
Basis of Aircraft Performance Reduction. Part I. 
Supercharged Engines. By J. L. Hutcntnson and 
E. Fryx. Part LI. Unsupercharged Engines. By 
E. Finn. [Price 2s. 3d. net.}) No. 1534. Spinning of 
High and Low Wing Aeroplanes. By H. B. Irvine 
and others. [Price 6d. net.) London: H.M. Sta- 
tionery Office. 

Kotierte Projetstionen. By Dr. K. Barret. 
B. G. Teubner. [Price 4-60 marks. } 

The Running and Maintenance of Marine Machinery. 

Institute of Marine Engineers. [Price 5s. 


Isaac 


ia 


Leipzig : 


London : 
net. | 
Department of Scientificand Industrial Research. Building 
Research. Special Report No. 20. Economic and Manu- 
facturing Aspects } the Building Brick Industries. 
London: H.M. Stationery Office. [Price 2s. net.] 
Mitteilungen des Forachungsinstituts fiir Maschinen- 
wesen beim Baubetrieb No. 5. Antriebsverhdltnisae und 
Kraftespiel Insbesondere an Grossbrechern. By Dnr.- 
Inc. A. Bonwetsen. Berlin: V.D.1. Verlag G.m.b.H. 


0 


JuptLee or Uwniversiry CoLitece ENGINEERING 
Socrery.-In order to celebrate the 50th anniversary 
of the foundation of the Engineering Society of University 
College, London, by Sir Alexander B. W. Kennedy, 
F.R.S., a dinner will take place on Thursday, Novem- 
ber 16, in the refectory of the College, under the chairman- 
ship of Mr. Roger T. Smith. The secretary of the 
organising committee, Professor E. G. Coker, 
informs us that all old students of the Faculty of 
Engineering of the College will be welcome, and those 
intending to participate in the function should apply 


Green has been elected chairman in place of 


F.R.S., | 





TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Gas Generators._-The supply and erection of three 
electrically-driven gas generators for supplying gas to 


| 


| 
| 
| 
| 


and 91. 5s. per ton for export; and re-rolled steel bars, 
7l. 5a. per ton for home delivery, and 6/. 15s. per ton for 
export. 

Scottish Pig-Iron Trade.—Business in the Scottish 
ig-iron trade continues to be on a small scale, both on 
ome and export account, and no feature of any impor- 

tance has developed of late. The demands from overseas 
are extremely poor, while the home consumption is also 
of a limited amount. Messrs. Dixons have now got the 


| furnace at their Govan Iron works in operation, so that 


bunsen burners. The Egyptian Ministry of Public Works, | 


Cairo; November 11. (Ref. No. A.Y. 12,009.) 
Cables.—The supply of single-core, flame-proof, V.I.R. 
insulated cable, under an annual rate contract. The 
Indian Stores Department, New Delhi; November 14. 
(Ref. No. A.Y. 12,010.) 
Insulated Conductors.—The supply of 233,000 m. 
insulated conductors for outdoor use (Hackethal 
The Montevideo State Electricity Supply and 
Uruguay ; November 29. 


of 
type). 
Telephones Administration, 
(Ref. No. A.Y. 12,011.) 

Lead-covered Conductors.—The supply of 101,400 m. 
of lead-covered rubber-insulated conductors. The 
Montevideo State Electricity Supply and Telephones 
Administration, Uruguay; November 30. (Ref. No. 
A.Y. 12,012.) 

Tranaformers.—The supply of six 50-kVA_trans- 
formers. The Egyptian Ministry of the Interior, Cairo ; 
November 30. (Ref. No. A.Y. 12,013.) 

Switchgear.—The supply of 22,000-volt switchgear 
and accessories, comprising oil circuit-breaker equip- 
ments and current transformers. The State Electricity 
Commission, Melbourne, Australia ; December 4. (Ref. 
No. A.Y. 12,014.) 

Telephone Switchboard Cable.—The supply of telephone 
switchboard cable. The Posts and Telegraphs Depart- 
ment, Melbourne, Australia; December 5. (Ref. No. 
A.Y. 12,015.) 

Steel Water Pipes. 
diameter ; 850 m. of 100-mm. diameter ; 
80-mm. diameter steel water pipes, with tees, ends and 
other specials. The Egyptian Ministry of the Interior, 
Cairo ; December 5. (Ref. No. G.Y. 13,036.) 

The supply of omnibus seats and 
The City of Johannesburg, South 

(Ref. No. G.Y. 13,038.) 

The supply of rubber covers and 
of various types. The Tanzim 


November Il. (Ref. No. G.Y. 


The supply of 1,000 m. of 125-mm. 


Omnibus Seats. 
covering material. 
Africa ; November 4. 

Motor-Car Tyres. 
tubes for motor cars 
Department, Egypt ; 
13,039.) 

Pumping Set. 
semi-portable pumping 


The supply, erection and delivery of a 


set, the pump to be of the 


centrifugal type and driven by a cold-starting, four- 


stroke, heavy-oil engine. The Egyptian Ministry of 
Public Works, Mechanical and Electrical Department ; 
November 13. (Ref. No. G.Y. 13,040.) 

Centrifugal Pump.—The supply of a portable pumping 
set, comprising one centrifugal pump to discharge 
8 litres per second against a static head of 20 m., the 
pump to be directly driven by a petrol-paraffin engine 
and both pump and engine to be mounted on a steel 
truck. The Municipality of Damanhour, Egypt ; 
November 7. (Ref. No. G.Y. 13,041.) 

Cast-Iron Pipes.—The supply of 2,500 m. of 12 in., 
3,000 m. of 4 in., and 1,000 m. of 3 in., spigot and socket 
cast-iron pipes, and 1,090 m. of 2 in. galvanised-iron 
pipes. The Egyptian Ministry of Public Works, Cairo ; 
December 18. (Ref. No. G.Y. 13,043.) 

The supply of multiple twin under- 
The Posts 
Australia ; 


Telephone Cables. 
ground, paper-insulated, telephone cable. 
Telegraphs Department, Melbourne, 
(Ref. No. A.Y. 12,016.) 

Transformers.—The supply of four 1,500 kVA trans- 
formers. The New Zealand Public Works Department, 
Wellington ; January 16, 1934. (Ref. No. A.Y. 12,017.) 


and 
December 12. 


NOTES FROM THE NORTH. 


Griascow, Wednesday. 


Scottish Steel Trade.-The past week has made little 
change in the state of the Scottish steel trade, as business 
from the overseas markets has continued on very modest 
lines and prospects for an early improvement in the 
export demand seem rather remote. The home con- 
sumption of general material is quite good at present, 
but the outlet for sections is rather poor and that for 
plates is also of very small tonnage. Makers of black- 
steel sheets are still fairly well employed, and bookings 
overall represent a very satisfactory tonnage. The 
lighter gauges are somewhat quieter than the heavier 
gauges, and galvanised sorts are very slow of movement. 
The order for locust fencing sheets for the Argentine has 
now been completed, and shipment was effected at the 
end of last week. Another similar order would be very 
acceptable, to give employment to those who have now 
been paid off. The following are the current market 
Boiler plates, 9. per ton; ship plates, 
8l. 159. per ton; sections, gi. 6d. per ton; black- 
steel sheets, } in., 8/. 158. per ton: and galvanised 
corrugated sheets (No. 24 gauge), 12/. 15s. per ton in 
4-ton minimum lots, all delivered at Glasgow stations. 


Malleable-Iron Trade.—No improvement of any kind 
has taken place in the West of Scotland malleable-iron 
trade, and the demand is of such a limited nature that 
short-time working still continues. The re-rollers of 
steel bars are very quiet and have difficulty in securing 


quotations : 
7a 


for tickets, price 8s. 6d. each, as soon as possible, to the | fresh business, largely because of the keen competitive 


treasurer, Professor W. C. Clinton, University College, 
Ciower-street, London, W.C.1. 


prices for Continental bars, The market quotations are 
as follows ;-—Crown bars, 92. 15s. per ton for home delivery, 


and 30 m. of 





the total number of furnaces in blast in Scotland is now 
nine. Prices are unchanged and are as follows :—Hema- 
tite, 66s. per ton, delivered at the steel works; and 
foundry iron, No. 1, 67s. 6d. per ton, and No. 3, 65s. per 
ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
‘last Saturday, October 7, only amounted to 167 tons. 
Of that total, 123 tons went overseas and 44 tons coast- 
wise. During the corresponding week of last year the 
figures were 421 tons overseas and 50 tons coastwise, 
making a total shipment of 471 tons. 

Shipbuilding Contract for Clydebank.—It has just 
been announced that the contract to build the convoy 
sloop Bittern has been given by the Admiralty to Messrs. 
John Brown and Company, Limited, Clydebank. This 
contract will now make five warships on order from 
Messrs. John Brown and Company for the Admiralty, 
the others being two minesweeper sloops and two Fearless- 
class destroyers. The Bittern will have a normal dis- 
placement of about 1,500 tons, and the value of the 
contract is estimated to be about 200,000I. 


NOTES FROM THE NORTH-WEST. 

MANCHESTER, Wednesday. 
With the exception of the motor- 
vehicle and the electrical-plant manufacturing sections, 
both of which have further strengthened their order 
books in the last few weeks, conditions in heavy indus- 
trial circles in the North-Western area continue to be 
featureless, and without prospect of any early improve- 
ment. Machine-tool makers and locomotive builders 
are particularly depressed, and in view of present 
restricted demand for their products, entertain little hope 
of orders of any magnitude for some time to come. 
While it is obvious that the “ world famine” in the 
locomotive industry cannot continue indefinitely, and 
that orders for renewals of rolling stock must eventually 
be placed, local firms are now turning their attention 
to other engineering fields, and in a few instances are 
booking useful supplementary work of this character. 
Messrs. Vulcan Foundry, Limited, Newton-le- Willows, 
in preparation for the newer requirements of the rail- 
roads, are now in a position to construct Diesel-engined 
locomotives. 

The Structural Steelwork Industry.—The slight improve- 
ment noted a few weeks ago in structural-steelwork 
circles is being maintained, though orders passing are in 
most instances only for small tonnages. One of the best- 
laced firms in the area at present is that of Messrs. 
th and Knowles Engineering Company, Limited, 
Warrington, a branch of Messrs. Lancashire Steel Corpora- 
tion, Limited. This firm is now actively engaged on the 
construction of a complete steel-making plant required 
at the new works which Messrs. Stewarts and Lloyds, 
Limited, ace erecting at Corby, Northamptonshire, at a 
cost of approximately 250,0001. Another useful contract 
at present on hand is the erection of a new bridge at the 
Central Station, Warrington. Messrs. Banister, Walton 
and Company, Limited, Trafford Park, Manchester, are 
supplying steelwork for a large new cinema being built at 
Sale (Cheshire), and local firms are tendering for the 
supply of steel for another large cinema to be built at 
Wythenshawe, Manchester. 

Tenders for Switchgear.—Tenders, it is understood, are 
shortly to be invited for new switchgear for replacement 
purposes at the Stuart-street power station of the Man- 
chester Corporation Electricity Committee, and there is 
a general hope that the work will be given to a local 
firm or firms. The value of the new plant will be in the 
vicinity of 225,0001. 


General Review. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 

Iron and Steel.—Each week brings further confirmation 
of the steady improvement in the steel and engineering 
trades. This improvement is not confined to Sheffield, 
but is evident in several adjacent districts, as well as in 
areas slightly more distant, but having close relationship 
with Sheffield supplies, Sheffield ownership, Sheffield 
management, and Sheffield prospects. This week's 
annual report of the local division of the Iron and Steel 
Trades Confederation is of special interest in this 
connection. The various steel-producing plants from 
the Lincolnshire area, it is affirmed, have reached what 
may be termed “ a stage of prosperity.’ In other parts 
of the Division, such as Rotherham, Sheffield, and 
Stocksbridge, there is evidence of a distinct improve- 
ment. In the heavy sections, the welcome movement 
previously recorded in armaments and shipbuilding steel 
is fully maintained. Forgings and castings are being 
made for sloops required in connection with the British 
1933 Naval Programme. More orders for similar 
products are expected in connection with the contract 
for a convoy sloop recently placed with Clydebank. 
There is even a brighter note respecting railway steel, 
business in which has suffered acutely, not only on 
account of the diminished requirements of British railway 
companies, but owing to political and economic disturb- 
ances abroad, One of Sheffield’s leading makers of 
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railway buffers, springs, and drop forgings is able to 
report a considerable profit on the past year’s opera- 
tions, as compared with a loss for the previous year. 
Apart from the British engineering demand for raw and 
semi-manufactured steel, numerous inquiries are cir- 
culating from users and distributors abroad who are 
anxious to replace foreign supplies with similar manufac- 
tures of British origin. For instance, a large distributing 
house in San Francisco, California, in seeking information 
respecting Sheffield-made meat-chopping machines and 
meat-saw blades, writes: ‘“‘ We have been buying large 
quantities of the above goods from Germany and France 
for a good many years, but are especially dissatisfied with 
conditions in Germany, and, if possible, would prefer to 
buy in future from England.” Similarly, San Sebastian 
is inquiring for stainless steel for making cutters for skin- 
cutting machines; Montreal for a variety of implements ; 
Poland for pneumatic tools; and Jonava (Lithuania) for 
tools and appliances for woodworking and metal trades. 

South Yorkshire Coal Trade.—Prospects have improved 
appreciably, owing to the increased Quota of Standard 
Tonnage granted to the Midlands Area. Special repre- 
sentations on the ground that export business was being 
hampered had already brought about a small addition. 
The new increase is above that. Collieries will be able 
to increase their working shifts, and shippers to deal 
more adequately with foreign inquiries. On home 
account, there is a small but steady broadening in the 


industrial demand consequent upon the a 
in the inland steel and engineering trades. Smalls are 
still scarce, though less so than last week. A moderate 


business proceeds in furnace and foundry coke. Daylight- 
saving adjustments account for an improved inquiry in 
gas coke. House-coal stocks are still ample, thouzh from 
several quarters a less sluggish demand is reported. Quo- 
tations are: Best branch hand-picked, 27s. to 28s. ; 
Derbyshire best house, 21s. to 23s. 6d.; Derbyshire best 
brights, 17s. 6d. to 19s. 6d.; best screened nuts, 17s. to 
18s.; Yorkshire hards, 17s. to 18s. 6d.; Derbyshire 
hards, 17s. to 18s. 6d.; rough slacks, 8s. to 9s.; and 
nutty slacks, 7s. to 8s. 6d. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Welsh Water Supplies.—With only 21 days’ supplies 
of water in their reservoirs, Swansea Corporation Water 
Committee, on Monday, held a special meeting at which 
it was decided to continue the restriction of the domestic 
supplies to nine hours daily. During August and Septem- 
ber, only 4-35 in. of rain fell on the gathering grounds, 
compared with the average of 13-36 in. for those months 
over 33 years. Swansea has deep wells which can be used 
as an emergency supply, but the possibility!of contamina- 
tion would make it necessary to chlorinate the water before 
turning it into the mains. Rainfall this week consider- 
ably relieved anxieties concerning the position of Cardiff 
supplies, which have been maintained in full. At 
Monday's meeting of the Cardiff City Waterworks Com- 
mittee, the average supply was stated to be 8,273,000 
gellons per day, or 30-75 gallons per person per day on 
an estimated population of 269,000. 

Pollution of Estuarial Waters.—The South Wales Sea 
Fisheries District Committee has called a conference of 
the Towy Conservancy Board and the representatives 
of other bodies interested in respect of complaints by 
the Llanelly Harbour Trust of damage done to their 
harbour works through corrosion arising from the pollu- 
tion of the estuarial waters by effluent from tinplate and 
other works. 

Works Extensions in Denbiqghshire—--Negotiations are 
proceeding for the diversion of a main road to admit of 
the extension of the Monsanto Chemical Works, Cefn 
Mawr, Denbighshire, where it is proposed to spend about 
250,0001. on new buildings, plant, &c. Recently, 
Prince George inaugurated a new electric power station 
at the works, which was built at a cost of 70,0001. 

Proposed Bridge at Llanelly.—Negotiations are in pro- 
uress for the erection of a bridge over the Great Western 
Railway at Llanelly by the Corporation and the Great 
Western Railway Company, at a cost of 120,0001. The 
scheme provides for the substitution of the bridge for 
two level crossings, and is of a costly character because 
of the property to be acquired. The Great Western 
Railway Company will defray the cost, so far as the 
bridge crosses railway property, and the Ministry of 
Transport is expected to provide 75 per cent. of the other 
costs, while a grant is also sought from the Carmarthen- 
shire County Council. 

Welsh Town Planning.—Considerable interest attaches 
to a report of Rural Town Planning in the Cardiff district, 
lately presented at the annual meeting at Cardiff of the 
Town Planning Institute. One of the most. interesting 
provisions is a reservation of a wide stretch of land for 
a marine drive, four miles long, from Penarth to Barry, 
Buildings may only be erected on the landward side. 
facing the sea, well set back from the road line. 
proposals include an entirely new road north and south 
from Cardiff to the Rhymney Valley, while by-passes of 
the villages of Dinas Powis and Aberthaw will consider- 
ably improve the present main roads of these districts. 











80-130-H.e. Hien-Spzep Arriess INJECTION ENGINE : 
ERRATUM.—We regret that, in the sub-heading above 
the illustrations of the Brooke-A.E.C. marine oil engine, 
on page 385 ante, it was stated that this engine was 
constructed by Messrs. Brooke Marine Motors, Limited, 
Lowestoft. Actually, both the four- and six-cylinder 
engines are being produced by Messrs. The Associated 
Equipment Company, Limited, at Southall, the altera- 
tions to render them suitable for marine use being carried 
out by Messrs. Brooke. 





NOTICES OF MEETINGS. 


MANCHESTER ASSOCIATION OF ENGINEERS.—To-night, 
7.15 p.m., Engineers’ Club, Albert-square, Manchester. 
Presidential Address, by Dr. T. B. Morley. 

Junior INstiruTiIonN oF ENatneEers.—To-night, 7.30 

.m., 39, Victoria-street, S.W.1. Ordinary Meeting. 
“The Influence of Harmonics in Transformer Circuits,” 
by Mr. E. Ambrose. Friday, October 20, 7.30 p.m. 
Informal Meeting. ‘“‘ Air Lift Pumps,” by Mr. A. C. 
Judd. 


Institute or Metats.—Sheffield Local Section: To- 
night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. ‘* Centrifugal Casting of Non-Ferrous Alloys,” 
by Mr. F. W. Rowe. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—To-night» 
7.30 p.m., Queen’s Hotel, Keighley. “ Journal Bearing 
Design,” by Dr. H. W. Swift. 

LiverPoot ENGINEERING Socrety.—Monday, Octo- 
ber 16, 1 p.m., 9, The Temple, 24, Dale-street, Live |. 
Monthly Lunch. Address, “ Building a War-Time 
Factory,” by Dr. A. C. Cumming. Students’ Meeting : 
Thursday, tober 19, 7 p.m. Address, by Professor 
G. E. Scholes. 

ENGINEERS’ GERMAN CriRCLE.—Monday, October 16, 
6 p.m., Institution of Mechanical Engineers, Storey’s- 

ate, S.W.1. Lantern Lecture. “ Researches on the 
peration of Internal-Combustion Engines,” by Professor 
Dr.-Ing. A. Nagel. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Eastern Branch: Monday, October 16, p-m., 
Mining Institute, Newcastle-upon-Tyne. ‘“ Radium in 
Engineering Practice,” by Mr. V. E. Pullin. Midland 
Branch : Thursday, October 19, 6.30 p.m., James Watt 
Memorial Institute, Great Charles-street, Birmingham. 
“ Fatigue and Corrosion Fatigue, with Special Reference 
to Service Breakages,” by Professor F. Bacon. North- 
Western Branch: Thursday, October 19, 7.15 p.m., 
ee Club, Albert-square, Manchester. ‘“ Radium 
in Engineering Practice,” by Mr. V. E. Pullin. Southern 
Branch: Thursday, October 19, 7.30 p.m., Municipal 
College, Portsmouth. Thomas Lowe Gray Lecture on 
“Eight Years’ Salvage Work at Scapa Flow,” by Mr. 
E. F. Cox. London: Friday, October 20, 7 p.m., 
Storey’s-gate, S.W.1. Informal Meeting. ‘“ The Horse- 
Power of Locomotives,” by Mr. A. G. Hopking. Glasgow 
and West of Scotland Branch, Graduates’ Section : Friday, 
October 20, 7.30 p.m., Royal Technical College, Glasgow. 
““ Notes on Plate Fractures and Boiler Explosions, and 
General Power Plant Breakdowns,” by Mr. G. Ness. 

WOLVERHAMPTON AND District ENGINEERING 
Socrrery.—Monday, October 16, 7.30 p.m., Victoria 
Hotel, Wolverhampton. ‘“‘ The Production, Properties 
and Applications of Aluminium,” by Mr. W. Tyson. 

Braprorp ENGINEERING Soctety.—-Monday, Octo- 
ber 16, 7.30 p.m., Technical College, Bradford. Joint 
Meeting with the Technical College. ‘“ The Degreasing of 
Metals,"’ by Mr. H. O. Brown. 

Royat Sanrrary Instrrrute.—Tuesday, October 17, 
5.15 p-m., 90, Buckingham Palace-road, 8.W.1. Sessional 
Meeting. “The Middlesex Sewerage and Sewage Dis- 
posal Scheme,” by J. D. Watson. Saturday, October 21, 
10.30 a.m., West Ham Town Hall, Stratford. ‘* The 
River Lee Improvement Works,”’ by Mr. W. L. Jenkins. 

INsTITUTE OF MARINE ENGINEERS.—Tuesday, Octo- 


ber 17, 6 p.m., 85, The Minories, E.C.3. “ Oil from 
Coal,” by Drs. W. R. Ormandy and J. Burns. 
InstiruTION oF ELecTricaL ENGINEERS.—South 


Tuesday, October 17, 7 p.m., 
James Watt Memorial Institute, Great Charles-street, 
Birmingham. Chairman’s Inaugural Address, “ Elec- 
tricity in the Production of a Newspaper,”’ by Mr. J. R. 
Anderson. Scottish Centre: Tuesday, October 17, 
7.30 p.m., 39, Elmbank-crescent, Glasgow, C.2. Ordinary 
Meeting. Chairman's Inaugural Address, by Mr. N. C. 
Bridge. South Midland Centre : Wednesday, October 18, 
7 p.m. Grand Hotel (Grosvenor Room), Birmingham. 
Chairman's Inaugural Address, by Mr. J. Coxon. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, October 17, 7.15 p.m., The Library Associa- 
tion, Chaucer House, Malet-place, W.C.1. Presidential 
Address, by Mr. J. M. Kennedy. 

SHEFFIELD METALLURGICAL AssocraTton._-Tuesday, 
October 17, 7.30 p.m., 198, West-street, Sheffield. 
‘“* Exhaust Valve Failures,” by Mr. C. C. Hodgson. 

Soctety or Grass TECHNOLOGY.—Wednesday, Octo- 
ber 18, 2 p.m., The University, St. George’s-square, 
Sheffield. Ordinary General Meeting.' Presidential 
Address, by Mr. G. V. Evers. Report on the Proceedings 
at the International Congress on Glass and Ceramics, 
Italy, September, 1933, by Dr. 8S. English and others. 

Institute oF FvuEr.—Wednesday, October 18, 
11.30 a.m., Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. Presidential Address, by Sir 
William J. Larke. 2.30 p.m. ‘“ Recent Developments 
in Coking Practice,” by Dr. Ing. H. Koppers. 

INSTITUTION oF Locomotive ENGINEERS (LONDON).— 
Birmingham Centre: Wednesday, October 18, 7 p.m., 
Queen’s Hotel, Birmingham. Ordinary General Meet- 
ing. Presidential Address, ‘“ Colonial Railways,” by 
Major C. E. Williams. 

INSTITUTION OF PRODUCTION ENGINEERS.—Birming- 
ham Section: Wednesday, October 18, 7 p.m., James 
Watt Memorial Institute, Great Charles-street, Birming- 
ham. Informal Discussion: ‘‘ Unusual Production 
Processes."’ Glasgow Section: Thursday, October 19, 
7.30 p.m., Institution of Engineers and Shipbuilders in 
Scotland, 39, Elmbank-crescent, Glasgow, C.2. ** Survey 


Midland Students’ Section : 


by Mr. A. C. Macdonald. London: Friday, October 20, 
6 p.m., Holborn Restaurant, 218, High Holborn, W.C.1. 
Annual General Meeting. 


Norru-East Coast INsTITUTION OF ENGINEERS AND 
Suresurivers.-—Friday, October 20, 6 p.m., Literary 
and Philosophical Society's Rooms, Newcastle-upon- 
‘Tyne. Annual General Meeting. Presidential Address, 
by Mr. R. J. Walker. Cinematograph Film : ‘ Mechan- 
ism of Ship’s Wake,”’ by Professor T. B. Abell. 


INSTITUTION OF SANITARY ENGINEERS.—Friday, Octo” 
ber 20, 6 p.m., Caxton Hall, Westminster, S.W.1- 
Sessional Meeting. ‘ Aggregates for Concrete Work,” 
by Dr. B. H. Knight. 


INsTITUTE OF British FouNDRYMEN.—Sheffield Branch : 
Friday, October 20, 7.45 p.m., Grand Hotel, Sheffield, 
“ Stainless and Heat-Resisting Castings,”” by Mr. J. F. 
Kayser. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLaND.—Students’ Association: Friday, October 20, 

p-m., 39, Elmbank-crescent, Glasgow, C.2. “* The 
Evolution of the Atlantic Liner,” by Mr. N. G. R. 
Thompson. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLessBrRovuGH, Wednesday. 


The Cleveland Iron Trade.—There is continued scarcity 
of Cleveland pig-iron. Stocks have been cleared and 
the small output is taken up as it becomes available 
for distribution. Customers would readily place orders 
for delivery over periods ahead at round about current 
prices, but as quotations are expected to advance, 
sellers are very disinclined to discuss forward business. 
Second hands have not much iron to offer, and their 
operations are confined to narrow limits, their terms of 
contract with makers still reserving to the latter the 
right to supply direct requirements of the principal home 
consumers. A few inquiries from abroad are in the 
market, but as price concessions for overseas trade are 
less easily secured than of late, export business is difficult 
to put through. Consumers on the North-East Coast 
are needing increased supplies, and customers in Scotland 
require rather larger quantities than recently. Output 
is expected to be enlarged as soon as adequate supplies 
of walle are obtainable. No. 3 g.m.b. is 62s. 6d. for local 
surposes, 648. 6d. for supply to North of England areas 
ee the Tees-side zone, 628. 3d. delivered at Falkirk, and 
65s. 3d. delivered at Glasgow ; No. 1 grade of iron is at a 
premium of 2s, 6d., and No. 4 foundry at a discount of 1s. 


Hematite.—Conditions in the East Coast hematite 
department are improving rather rapidly. Buyers are 
more in evidence than for a long time, and customers 
are taking up iron freely against contracts made a while 
ago. Stocks are heavy, but are largely sold, and are 
decreasing at a rate which promises soon to reduce 
quantities stored to as low a level as is requisite for 
ordinary trading. A little iron has been sold to the 
Continent, but transactions are still mainly with local 
users, buyers in the Sheffield district, and consumers in 
South Wales. Prices are low compared with rates 
ruling for Cleveland pig, but further upward movement 
is imminent. Home and export quotations are identical, 
on the basis of ordinary East Coast brands at 60s. f.o.t. 
and f.o.b. 





Blast-Furnacemen’s Wages.—An understanding be- 


tween ironmasters’ and employees’ representatives leaves 


the wages of North-East Coast blast-furnacemen for 
the last quarter of the year at 2-50 per cent. above 
the standard. The average net selling price of No. 3 


g.m.b. Cleveland pig-iron—which under normal condi- 
tions regulates wages—has been certified at 51s. 7-27d. 
per ton for the third quarter of the year, as against 
508. 7-49d. for the previous three months. 


Blast-Furnace Coke—Scarcity of Durham _blast- 
furnace coke is forcing up values of that commodity. 
Good average qualities are now fully 17s., delivered 
here, and up to 17s. 6d. is asked. Preparations are 
proceeding for enlargement of make by re-starting ovens 
that have been idle for a considerable time. 

Foreign Ore.—Sales of foreign ore are few and small, 
but prices are stiffening. The minimum c.i.f. Tees 
quotation for best rubio is 16s. 

Manufactured Iron and Steel-—-There is continued 
good demand for semi-finished steel, values of which 


tend upwards. Sales already made include contracts 
for delivery over the first quarter of next year. Con- 
structional steel manufacturers are busy, and sheet 


makers are quite well sold ; while the output of railway 
requisites, though still far from as heavy as could be 
desired, is just a little larger than recently. Depart- 
ments dependent on orders for the shipyards are still 
much in need of work. Quotations are : Common iron bars, 
9l. 158.; best bars, 101. 58s.; double best bars, 101. 15s. ; 
treble best bars, 11/. 5s. ; packing (parallel), 8/.; packing 
(tapered), 101.; steel billets (soft), 5. 7s. 6d.; steel 
billets (medium), 61. 12s. 6d.; steel billets (hard), 
7l. 28. 6d.; irom and steel rivets, 111. 58.; steel ship 
plates, 8/. 15s.; steel ship angles, 81. 7s. 6d.; steel 
joists, 8l. 158.; heavy sections of steel rails, 8/. 108. for 
parcels of 500 tons and over, and 9. for smaller lots ; 
fish plates, 121. 108.; black sheets (No. 24 gauge), 
101. 58. for delivery to home customers, and 91. 5s. f.o.b. 
for shipment abroad ; and galvanised corrugated sheets 
(No. 24 gauge), 12/. 15s. for delivery to home customers 
and 111. 5s, f.o.b. for shipment overseas. 


Scrap.—Most kinds of scrap are in good demand. 
Light cast iron is 388. 6d.; heavy cast iron, 45s. ; 
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machinery metal, 47s, 6d.; and heavy steel, 46s. 
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ENGINEERING TRAINING AND 
EDUCATION. 


The Inatitute of Varine Engineers \ new set of 
regulations governing the admission of students into the 
Institute of Marine Engineers has been issued, follow 
ing on the incorporation of the Institute by Royal 
Charter in March last. Candidates, who must be undet 
25 years of age and have completed at least one year 
of attendance at day or evening classes in engineering 
or naval architecture, will be required to pass an 
examination in English and general knowledge, mathe 
matics, applied mechanics, machine drawing, heat 
engines, and electrical engineering. Exemptions will 
be granted to candidates possessing certain educational 
qualifications. The next examination will be held in 
May, 1934, at various centres, according to the candi 
date’s place of residence. Full particulars and a 
detailed syllabus of the examination can be obtained 
from the secretary of the Institute, 85-88, The Minories, 
London, E.C.3 

Heriot-Watt College The Calendar of Heriot-Watt 
College, Edinburgh, for the season 1933-34, which ha 
recently been issued, contains full particulars regarding 
the full and part-time classes provided at the College 
Day and evening courses are available in mechani 
cal, electrical, mining and oil engineering, applied 
chemistry, building, printing, and other technical 
subjects. Diplomas and the associateship of the 
College are granted for full-time study in most of these 
subjects, while course certificates are awarded in others 
and also for various sections of evening study. A 
number of scholarships and bursaries are open to 
students, and particulars of these and other data 
of interest are contained in the Calendar, which is 
obtainable on application to the Principal of the 
College The autumn term for evening students began 
on September 25, and that for day students commenced 
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on Tuesday, October 10. 
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AVOIDABLE WASTE IN ENGINEER- 
ING PROCESSES. 

Srxce the days when artificially-sharpened flints 
replaced the natural product, the history of mankind 
has been one long record of striving for increased 
efficiency. A desire for material progress, in fact, 
appears to be inherent in the human race, and those 
who would right our present difficulties by a return 
to primitive processes are unlikely to be more 
successful than Canute in his essay in tidal control. 
This is fortunate for the engineer, whose business 
it is to cater for the demand for improvements in 
mechanical appliances, and to whom the amenities 
of life are largely due. There is no profession from 
which the public expects a higher standard of 
performance or a more advanced outlook, and it 
has rarely been disappointed. No more striking 
example of the success with which engineers have 
dealt with the persistent demand for improved 
performance could be cited than the motor vehicle, 
which has been developed in little more than thirty 
years from a crude piece of mechanism to a machine 
having an almost incredible performance when 
measured in terms of dollar efficiency. For an 
outlay of less than 200/., it is now possible to buy 
a comfortable saloon car which will give many 
thousand miles of reliable service, and embodying 
a number of refinements which were not always 
found on vehicles at three or four times the price 
a few years ago. At the present time, there is a 
slight tendency for prices to stiffen, but that this 
is only regarded as a temporary phenomena by 
manufacturers is suggested by the very thoughtful 
presidential address, given by Mr. C. R. F. Engelbach 
to the Institution of Automobile Engineers last 
week. In this he pointed out that the labourer in 
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the paddy-fields in China or the road scavenger in 


an Indian village would rather drive a car from 
his hut to his work if he could afford to purchase 
one, and if the roads were good enough to drive 
on, and said that it is for us and future generations 
to satisfy this ambition by reducing the cost of 
production. 

In attempting to visualise the directions in which 
production costs may be further reduced, it is 
necessary to consider the manner in which they 
have been brought down to their present level. 
As stated by Mr. Engelbach, the labour employed 
in the manufacture of cars from semi-raw materials 
has been steadily decreasing. The industry is 
essentially only a finishing one, and therefore the 
cost structure includes the purchase of semi-finished 
material to which the productive labour in the 
factory is added, but the ratio of this labour cost 
to the material cost has decreased enormously in 
the last few years. The credit for this reduction 
must be shared between the designer and the 
production engineer. The former has developed 
designs that lend themselves to cheap production, 
and the latter, by elevating production layouts to a 
science, and by taking full advantage of each 
advance in operating technique, has been instru- 
mental in producing cars to these designs at an 
extremely low cost. Incidentally, this intensive 
striving towards low costs has been of the greatest 
benefit to other branches of the engineering industry, 
since we are indebted to automobile engineers not 
only for such developments as the enormous exten- 
sion in the use of ball bearings, accurately finished 
gear wheels, the splined shaft, chromium plating, 
and so on, but also for striking advances in the 
design of machine tools and in various works 
processes. It is a commonplace that much of this 
progress has only been rendered possible by the 
exceptional demand that has existed in the industry 
for repetition work. Those who have followed the 
trend of recent car design, however, must have 
observed that the tendency in the last year or 
two has been towards multiplicity in design, the 
new programme of one of our own leading manu- 
facturers involving no less than 50 models. The 
reason for this tendency was put in a nutshell by 
Mr. Engelbach when he said that the world’s 
economic position has urged us to meet, and even 
encourage, the idiosyncrasies of any and every 
class of customer. The result of the tendency has 
been a demand for easily-convertible machine tools 
in place of single-operation models, even semi- 
special machines, such as the multi-station type, 
being viewed to-day as uneconomical because of 
the high cost of tooling up, apart from the original 
high basic costs of the machines. 

In view of this tendency to multiplicity of designs, 
there would at first sight appear to be but little 
hope of cheaper cars in the future, particularly as 
the public are demanding increased refinements in 
such directions as fool-proof or automatic gear 
changes, silent running over long periods, and still 
higher power-weight ratios. In his address, how- 
ever, Mr. Engelbach dealt with possible production 
economies resulting from the elimination of waste. 
The majority of his conclusions apply with equal 
force to other branches of engineering, and should 
stimulate thought on a question that is apt to be 
overlooked altogether, or regarded as of little 
importance. Dealing with the actual conditions 
ruling in the Austin works at the present time, 
he pointed out that, in order to produce finished 
products of a total weight of 33,762 tons, no less 
than 146,046 tons of material were required, made 
up of 68,777 tons of productive material, 14,112 
tons of consumable stores, and 63,157 tons of coal 
and other fuel. In other words, 26 per cent. of 
the total materials received in the works was 
delivered to customers, and 74 per cent. was con- 
sumed or wasted in various processes. It is, of 
course, obvious that the proportion of unproductive 
to productive material required to manufacture a 
given product must be high in many classes of 
engineering work, and that an even higher ratio 
than that existing in the Austin works may be 
entirely justified, but the query will inevitably 
cross the minds of all production engineers who 
read Mr. Engelbach’s address whether the actual 
ratio in their own works is irreducible. Before 
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necessary to review each manufacturing process 
throughout the works in detail, in addition to 
considering the whole layout and organisation from 
this particular point of view. It is, however, 
unlikely that really serious sources of waste would 
be found in re-examining the layout and organisa- 
tion, as these aspects of production usually receive 
very careful attention, and power wastages, in 
particular, are reduced to a negligible figure by 
studying the best layout of the process lines, the 
elimination of idle-running shafts, and so on. That 
Mr. Engelbach differs from us in this conclusion is 
shown by his statement that the necessity for 
63,000 tons of fuel to finish 33,000 tons of goods 
will seem ridiculous to our future engineers, but 
short of some revolutionary change in the methods 
of converting the latent energy contained in the 
fuel into useful work, we cannot see any prospect 
of marked further economies in this direction. 
When, however, he deals with the possibilities of 
effecting economies in material in individual manu- 
facturing processes, we see no reason to join issue 
with him. 

There are only incidental references in Mr. Engel- 
bach’s address to the possible waste of material in 
preparing the raw products of the engineering 
industry, such as the fact that to produce 170 tons of 
finished castings, 1,000 tons of iron ore, 600 tons of 
coal, and 200 tons of limestone are employed, while 
1,000 tons of iron ore, 610 tons of coal and 200 tons 
of limestone are used up in making 124 tons of 
stampings. The question of effecting economies 
in these processes mainly concerns the metallurgist, 
the direct concern of the engineer being with the 
conversion of the raw product into the finished 
article. It may be argued that cast-iron and mild 
steel are cheap, and that the extra cost entailed in 
securing a minimum of waste in the foundry, forge, 
and other shops would outweigh any resulting 
economy in material, particularly as a large part of 
the waste material is recoverable. Arguments, 
however, are not facts, and whenever possible should 
be subjected to practical demonstration before being 
accepted, It is only possible to point out some of the 
possible sources of waste in the works, as suggested 
by Mr. Engelbach, but those who are interested 
may find it decidedly profitable to study his sugges- 
tions in detail. Dealing first with the foundry, it is 
pointed out that in the Austin works, 276 tons of 
pig-iron are required to produce 170 tons of castings, 
irrespective of the coke and other ingredients used 
in their manufacture. There are actually three 
directions in which it might be possible to reduce 
waste in this part of the works—closer control of the 
mix, the elimination of wasters by more accurate 
moulding, and a reduction in scrap metal and 
machining times by finer machining allowances. 
Whether appreciable economies are possible in any 
of these directions must be left to the foundry 
specialist, but it will be generally admitted that there 
have been no developments in foundry plant com- 
parable with those that have recently taken place 
in, say, machine tools. The accuracy of the larger 
castings, in particular, depends mainly on the 
individual skill of the moulder, and a considerable 
machining allowance is still usually considered 
necessary to allow for irregularities in the form of 
the finished casting, displaced cores, and so on. 
An interesting point raised by Mr. Engelbach is 
that the exact proportions and design of headers and 
risers are still more or less settled by trial and error 
methods, and that the technique of designing a 
casting to provide for the proper flow of metal with 
the least possible waste has hardly yet penetrated 
to the drawing office. 

The stamp shop presents a somewhat similar 
case, in that little attention is given to the reduction 
of material wasted in flash and tag ends, or in the 
draw to enable the pieces to be removed from the 
dies. In the case of the press shop, it is usual to 
regard from 35 per cent. to 40 per cent. waste as a 
satisfactory percentage, only 3 per cent. to 5 per 
cent. of this being due to faulty work. The con- 
version of this waste to pounds sterling results in a 
striking figure in the case of the Austin works. 
Some 16,000 tons of sheet metal are used annually, 
the average price being about 20/. per ton, so that 
the yearly bill is approximately 320,0001. Of this 
total material, some 35 per cent. is scrap, repre- 





senting 112,000/., with a recovery value of 7,000. 
The total dead loss on this material is, therefore, 
105,0001. per annum. Numerous other examples 
could be selected from the various sections of a 
works where the reduction of waste might receive 
careful consideration, each branch of the industry 
having its own particular problems. It might be 
found that the economies that could actually be 
effected would prove inconsiderable, but there will 
be very general agreement with Mr. Engelbach’s con- 
tention that the question is worth closer considera- 
tion than it generally receives. While primarily the 
business of the production engineer, it will be evident 
that the design of the product must affect the 
amount of waste material resulting at each stage of 
its manufacture, and, to achieve the greatest econo- 
mies, there would have to be a close liaison not only 
between these two departments, but between all 
departments in the works. Even in these circum- 
stances, the manufacturer is to some extent in the 
hands of the designers of machine tools, presses, and 
so on, and we hope that Mr. Engelbach’s address 
will inspire other authorities to express their views 
on the subject. 


THE TREATMENT OF SEWAGE. 


Str ALFRED Ewrna, in his presidential address to 
the British Association last year, and with long ex- 
perience behind him, sounded a note of warning. 
He saw in “ the sweeping pageant of discovery and 
invention,” the growth of unemployment and future 
tragedy. In the engineer's gifts there was potential 
tragedy as well as present burden. This year at 
Leicester, the president, Sir F. Gowland Hopkins 
made reply—“ If civilisation escapes its other perils 
I should fear little the reign of the machine.” 

In the perfecting of the machine the engineer may 
have outstripped the economist, although only 
temporarily, we believe ; but in such matters as the 
provision of pure supplies of water and the great 
advance in methods for the treatment of sewage, 
the gift of the engineer has incontestably been and 
will continue wholly good, 

Mr. J. D. Watson, in his introduction to the 
series of papers on Sewage Treatment and Disposal 
which we have reprinted in these columns as having 
read before Section G of the British Association at 
Leicester, directed attention to the notable improve- 
ment in the health of great cities, following the con- 
struction of public works of water supply and sewage 
purification. At Birmingham, the death-rate has 
fallen since 1870, from 23 per 1,000 to 10 per 
1,000 to-day, and owing to the scientific methods 
of treatment, although the sewage effluent is of 
greater volume than that of the river into which it 
is discharged a hundred miles from the sea, this can 
safely be done within the limits of the standard of 
purity applicable. The history of the development 
of the treatment of sewage and trade wastes shows 
that the engineer and the local authorities have not 
been afraid to change from one system to another, 
as advances have been made, following upon experi- 
mental investigation. 

The bio-chemical and _ bio-physical principles 
underlying the more advanced systems for the self- 
purification of crude sewage require more scientific 
management and more extensive work in the 
laboratory than is necessary in the case of the 
bacteria bed or the earlier methods of treatment, 
and these facts strengthen the arguments advanced 
by Mr. Watson in favour of fewer, better and more 
scientifically designed sewage works. At the present 
time too many small sewage works are discharging 
their effluents into streams and rivers, and as the 
reports of medical officers show, the standard of 
purification reached is not always a high one. 

In the paper reprinted on page 423, Professor 
W. E. Adeney and Dr. A. G. Leonard, proceeding 
from the fact that the bio-chemical destruction of 
organic matter is essentially one of oxidation, 
detailed experimental results showing the _bio- 
chemical changes produced during self-purification 
in normal sewage liquors, and discussed the rate 
and mechanism of aeration of sewage liquors in the 
activated sludge process. Professor Adeney’s 
work on the downward “ streaming ” effect in the 
oxygenation of water is now well known and to it 
we are indebted for the correct ratios for the pro 





portions of aeration tanks used in the activated 
sludge process. Mr. Haworth’s paper confirmed 
Professor Adeney’s experimental work, as the result 
of actual experience at Sheffield. He considers that 
the activated sludge or bio-aeration process of puri- 
fying the liquid portion of sewage with its colloidal 
suspensions is a step in the evolution of natural 
methods of sewage purification, and that it has be- 
come a practical and economical process. Instead 
of the compressed air which has been used in many 
plants to produce the necessary mechanical agitation 
of the mixture and provide the necessary oxygen 
to maintain the biological life, Mr. Haworth has 
turned to mechanical arrangements. Experience 
at the Sheffield sewage works has tended to show, 
according to Mr. Haworth, that, in agreement with 
Professor Adeney’s experimental work, aeration 
takes place largely at the free atmospheric surface, 
rather than by absorption of oxygen from the 
comparatively large bubbles obtainable from even 
the best diffusers, so that the advantage of passing 
air through the liquid is really largely elusory. 

Mr. Haworth gave some interesting particulars 
of a plant designed on novel lines, which he has 
within the last few weeks put into operation ; in 
this installation, in order to obtain the necessary 
aeration, the liquid is circulated round the channels 
in a way differing considerably from ordinary prac- 
tice. The usual methods for preliminary treatment 
of the sewage are used, detritus tanks and screens, 
and Dortmund settling tanks removing the grosser 
solids, and the settled sewage then passes to the 
aeration tank. Instead of paddle-wheels which 
have the effect of lifting the water in successive 
stages to create circulation, the floor of the channels 
is graded so that the lift desired to give the proper 
circulation is obtained in one stage, while fixed 
baffles are introduced in the channel for the pur- 
pose of disturbing the water surface and adjust- 
ing the static head to requirements. Mr. Haworth 
compares the action in the tank to that of an 
artificial river, about a mile in length, carrying the 
amount of bacterial sludge required to purify 500,000 
gallons of sewage per day, the necessary aeration 
being given at the turbulent points in the stream. 
The working results of this plant will be watched 
with interest. 

Another interesting method of treatment was 
described by Mr. F. C. Vokes, who pointed out the 
advantage of removing the sludge from the sewage 
as soon as possible, and isolating it in separate 
digestion tanks. He dealt with the earlier works at 
Saltley and the later plant at Yardley, which have 
both been in operation for a sufficient time, he 
stated, to prove that by digesting the sludge, 
collecting the gas, utilising the latter for the gene- 
ration of power, and for maintaining the sludge 
at a uniform temperature throughout the year, the 
modern sewage works can be made independent of 
any outside source of power, and is capable of pro- 
viding the fuel for the whole of its own requirements. 
Objection is raised to this process as being unscienti- 
fic on the ground that the living organisms in the 
activated sludge are worked to exhaustion and then 
have to be revivified. Nevertheless, as practised 
at Birmingham, the process seems to have been 
attended by a very considerable degree of success. 

The past twenty-five years have shown great 
progress in the solution of the problems of purifica- 
tion of water and sewage. The streams and rivers 
have to be protected from pollution not only because 
of the fish life but also because the resources of the 
country in regard to water supply are not unlimited, 
and this is one of the most difficult questions local 
and other authorities have to deal with. It is un- 
likely that the dilution method of purification can 
be economically carried out in this country, with the 
provision of large reservoirs or lakes bordering the 
river in which purification of the effluent is secured 
by dilution and natural purification, although it is 
to be noted that at Bradford the effluents from 
bacterial filters, produced from a strong trade 
sewage, are being stored for a long period in large 
reservoirs before being discharged to the river. 

The most hopeful line of experimental advance 
appears to be in the purification of sewage by natural 
processes, which is the principle of the activated 
sludge method of treatment. The experimental 
work of Professor Adeney, as we have shown, has 
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already led to improvement in the technique of 
operation, and Mr. Haworth, as the result of his long 
experience in the working of the plant at Sheffield, 
asserts that bio-aeration methods of treatment 
have so far progressed that sewage may be now 
purified to any standard required without the risk 
of any nuisance, and at an economical cost. At the 
same time the process is still in the research stage and 
provides problems in engineering, chemistry and 
biology. 


NOTES. 
IMPROVEMENTS IN CANAL TRANSPORT. 

The Grand Union Canal, which provides internal 
communication by water between London and the 
Midlands, leaves the Thames at Limehouse and, 
after running westwards nearly to Slough, turns 
north-north-west to Norton Junction, not far from 
Northampton. Here it bifurcates, one branch 
running north-westward to Birmingham and the 
other north-eastward to Leicester. Rather over 
two years ago work was begun, with Treasury assist- 
ance, on the modernisation of this waterway, the 
object being to make it possible to navigate boats of 
12 ft. 6 in. beam and 4 ft. 6 in. draught between 
London and Birmingham, and in this way nearly 
to double the loads carried. A further important 
development which this reconstruction will render 
possible will be the substitution of barges propelled 
by internal-combustion engines for those drawn by 
horses. The work now in progress consists of 
walling and piling the banks and dredging the 
bottom of the canals, as well as the reconstruction 
of numerous locks to enable them to admit the 
larger craft. Ultimately, further improvements 
will be carried out so that barges with a 14-ft. beam 
and a correspondingly greater carrying capacity can 
be accommodated. As indicating the magnitude 
of the work it is interesting to note that on the 
short stretch between Napton and Knowle in 
Warwickshire it has been necessary to reconstruct 
no less than 51 locks, and that so well did the 
eighteenth-century engineers know their work that 
it has only been possible to reduce the original num- 
ber of the locks by one. It may also be noted that 
this is the first new work that has been done on the 
canal for over a hundred years. That it has been 
undertaken at such a time may be taken as an 
indication that those concerned believe that canal 
transport in this country still has possibilities, 
which the recent agreement between those con- 
trolling them and the railway companies may 
help to stimulate. If it does so both parties, as 
well as the public, will undoubtedly benefit. 


Tue YounGa ENGINEER AND ENGINEERING 
PROGRESS. 


In the Presidential Address which he delivered to 
the Institution of Engineers and Shipbuilders in 
Scotland on Wednesday, October 4, Professor J. D. 
Cormack paid what we feel is a not undeserved 
tribute to the engineers of the younger generation. 
“In my opinion,” he said, “ they are not in general 
inferior in knowledge, ability, capacity, grit or 
physique,” though “ they have much more to learn 
before they reach the average level, which has risen 
considerably and is more widely spread.” The 
truth of the latter part of this statement is amply 
confirmed by a study of the main body of the 
address, in which the President referred to the 
history and progress made in engineering since the 
Institution was founded some seventy-five years 
ago. That date was about midway between the 
year in which Watt invented the separate condenser 
and the present time. The theory of the steam 
engine had already been clearly stated, and its 
construction had reached a stage when a coal 
consumption of 2 to 2} lb. per indicated horse-power 
hour could be expected. Almost immediately after- 
wards, the Bessemer and open-hearth processes, by 
enabling mild steel to be produced, met the demand 
for better materials, while 1871 saw the start of 
the electrical industry, which, in the last quarter 
of the century, had attained great dimensions. 
The coming of the turbine and all that resulted from 
it was advertised by the Turbinia, while in more 
recent years public works, sanitation, roads and 


improved. During the period under review, more- 
over, shipbuilding and ship machinery had reached 
a high pitch of perfection, the oil engine and the 
aeroplane had made rapid progress, cutting tools 
and precision grinding had made great strides, and 
above all, research, both in science and engineering, 
had grown. The young man was therefore faced 
with the task of acquiring more knowledge in order 
that he might equip himself properly for a place in 
his profession, and at the same time with the 
difficulty of securing such a place. It is sincerely 
to be hoped that the latter condition is only tem- 
porary, but as regards the former, expansion is 
likely to continue, and the young engineer who 
stops to philosophise may well become imbued with 
the spirit of pessimism, not to say appalled by 
what is required from him. The antidote to this, 
as Professor Cormack rightly points out, is to 
remember that knowledge of any kind is useful, and 
that the young engineer who possesses it may face 
future demands with equanimity. 


SratisticaL Metuops In InpustRY. 

The Council of the Royal Statistical Society, 
9, Adelphi-terrace, London, W.C.2, have decided 
to form a section to promote the application of 
methods of statistical analysis to industrial and 
agricultural problems. In a circular announcing 
this decision, it is pointed out that within recent 
years there have been considerable developments 
in the employment of such methods, and it is felt 
that the time is now ripe when facilities should 
be provided to enable problems that can be solved 
in this way to be discussed on a common platform. 
For instance, such an analysis may, with equal 
advantage, be applied to research work where 
careful planning and experiment are essential as to 
sampling and testing, and to a consideration of 
whether the measurements taken are being used to 
the best advantage and how far they may be either 
inadequate or redundant. Discussion on all these 
points is likely to be helpful. It is proposed that the 
section shall hold four regular meetings in each 
session, and that its proceedings shall be published 
in a special supplement to the Journal of the Society. 
This supplement will also contain other papers, 
which have been accepted for publication but not 
read, appropriate abstracts of work that has 
appeared elsewhere, and other information of 
interest. To obtain the full benefit from the work 
of the section, it will be necessary to be elected a 
Fellow of the Royal Statistical Society, but arrange- 
ments will also be made to form a class of “ sub- 
scribers.”” These “ subscribers ” will be entitled to 
attend the meetings of the section and to receive 
copies of the supplement. They will not, however, 
be permitted to take part in regulating the work 
of the section. A provisional Sectional Committee, 
with Dr. E. C. Snow, Honorary Secretary to the 
Royal Statistical Society, as chairman, has been 
appointed, and the first meeting is to be held at 
the Royal Society of Arts, John-street, Adelphi, 
London, W.C.2, on Thursday, November 23, at 
5.30 p.m. Those who would like to be kept in 
touch with the developments of this body, which 
certainly has a wide potential sphere of usefulness, 
are asked to communicate with the Honorary 
Secretary of the Section at the address mentioned 
above. 


Tue InstirutTion oF SanrraRy ENGINEERS. 

If any apology were needed for the existence of 
specialised technical organisations, the Institution 
of Sanitary Engineers could put forward a very 
good case, the work on which its members are 
engaged being, generally, outside the range of the 
large Institutions and being of great importance to 
the community. The Institution commenced its 
sessional work with a meeting of a social nature, 
to which ladies were invited, on Friday, October 6. 
At this meeting, in an interval of the programme, a 
short address was given by the chairman of the 
Council, Mr. E. V. Balsom, A.M.I.Mech.E. From this 
it was interesting to learn that the membership of 
the Institution was steadily increasing, having now 
reached the figure of 840. Further support would 
enable a Royal Charter to be applied for. There 
was a definite tendency towards raising the standard 


from Students to Fellows. In these, considerable 
importance was attached to practical work and 
experience, in addition to accurate theoretical know- 
ledge. The examinations were held at intervals of 
six months in Great Britain, and fairly frequently 
in India and South Africa. It was possible that 
they might be extended to places as widely separated 
as Australia, Ceylon and British Guiana. An 
example of the recognition accorded to the Institu- 
tion’s work abroad lay in its recent affiliation to the 
Federation of Sewage Works Associations, U.S.A., 
which had rendered access to a valuable journal 
possible. The Institution’s own journal, edited by 
the Secretary, had been considerably increased in 
size and interest, whilst the scope had been widened 
and useful abstracts from technical journals, reports, 
and so forth, were now embodied. The Institution 
was taking part in the Public Works, Roads and 
Transport Congress, to be held at the Royal Agricul- 
tural Hall, Islington, in November. Later in the 
evening, a vote of thanks to Mr. Balsom was pro- 
posed by the President of the Institution, Mr. Henry 
Adams, M.Inst.C.E., M.I.Mech.E., F.R.San.1. 
Mr. Adams will be succeeded at the end of this year 
by Mr. M. C. Godfrey Taylor, M.C., M.A., M.Inst. 
C.E., F.R.San.I. It may be noted that the address 
of the Institution, which was founded in 1895, and 
incorporated in 1916, is 120-122, Victoria-street, 
Westminster, 8.W.1. 


THE BRITISH ASSOCIATION ; 
LEICESTER MEETING. 


(Continued from page 369.) 
SECTION G.—ENGINEERING. 


EMBRITTLEMENT OF STEEL. 


THE last session of the meeting was held in the 
morning of Wednesday, September 13, the President 
occupying the chair. The first item on the pro- 
gramme was a paper, entitled ““ The Effect of Time 
and Temperature on the Embrittling of Steels,” by 
Messrs. A. M. McKay and R. N. Arnold. We shall 
reprint this paper in a subsequent issue, but may 
here mention that in it the effect of stress, of temp- 
erature of heating and of time of heating on the 
embrittlement of steels were considered, brief 
mention being made of the results obtained in tensile 
and hardness tests. The results of tests showing 
the embrittlement with time of mild steel after 
quenching from moderate temperatures were also 
given, and an attempt was made to correlate the 
results and to suggest a possible explanation of 
embrittling phenomena. This was that the material 
might be attempting to attain a condition of equili- 
brium, and that the precipitation of some con- 
stituent was taking place. In the case of mild 
steel, it was well known that cementite was slightly 
soluble in ferrite. This solubility increased with 
the temperature below the change point, so that 
after quenching, the steel might contain dissolved 
cementite which tended to separate with time. 
A long period might elapse before precipitation was 
complete, due to the high forces which resisted 
internal movement at atmospheric temperature. 
It was quite possible, also, that alloy steels were not 
in a condition of equilibrium at atmospheric temp- 
erature after the usual heat treatment. Precipita- 
tion, however, might be possible at this temperature, 
owing to the forces resisting movement being much 
greater than in mild steel. An increase in tempera- 
ture would relieve these forces to some extent, and 
might leave the material in a state which would 
permit the precipitation of unstable constituents. 
It was probable that such precipitation would result 
in straining the crystal lattice and leaving the metal 
embrittled. When the fundamentals of this complex 
problem had received more intensive analysis, it 
might be possible to put forward a more satisfactory 
explanation. 

Mr. McKay gave a summary of the paper, and 
Mr. Arnold dealt with the later part, relating to the 
embrittling of low-carbon steel and the conclusions 
reached. In inviting discussion, the President said 
all users of steel would be grateful to the authors 
for bringing forward such an important paper. 

Sir Henry Fowler said he had not yet had time 
to compare the paper with some of his own research 
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was the relation between fatigue and impact, and he 
asked if the authors could give any information on 
that matter. He asked, also, if the temperature of 
the room had been taken into account, as a matter 
of 2 deg. or 3 deg. might make a great difference. 
He further raised the question of the shape of the 
impact test bars, and asked if the authors had made 
any experiments to see if any variation occurred 
according to the direction in which the test had been 
made. Sir Henry also referred to some tensile 
tests he had made with a steel containing some 
0-6 per cent. or 0-7 per cent. carbon, in which the 
elongation obtained was inadequate. He had found 
that on heating the test bar for 3 hours or 4 hours, 
the elongation was affected, but not the tensile 
strength. He asked how the hardness tests were 
carried out, and concluded by remarking that the 
effect of design on embrittlement was even greater 
than that of the material. 

Sir James Henderson said that what separated 
the Izod test from all others was the stresses due to 
waves. It was possible that a high stress in the 
outer skin might be altered in course of time, and it 
was possible that the high stresses due to waves 
might start surface cracks. He asked if the authors 
had made a microscopic examination of the surface 
of the test piece before and after the Izod test. 

Mr. R. W. Blount said that in alloy steels the 
Izod test seemed to be the one that showed the 
greatest differences. He asked, therefore, if the 
authors had made use of a new machine, known as 
the Tensometer.* An addition had recently been 
made to the machine to enable more scientific Izod 
tests to be carried out with it. The specimen was 
of circular section, and was slowly bent over, so that 
the effect of the work slowly done could be observed 
The specimen was bent through 90 deg., and he 
thought much could be learnt about the work done 
at the end. 

In summing up the discussion, the President said 
Sir Henry Fowler had referred to the effect of 
design on embrittlement. In the early days steam 
engines were designed using a carbon steel for the 
crankshaft having a tensile strength from 28 tons to 
32 tons per square inch and an elongation of 27 per 
cent. The design was dependent upon a factor 
safety, but very little trouble was experienced. 
With the change to higher speeds and lower con- 
sumptions it was necessary to alter the design and 
also the material. The authors had stated that 
certain alloy steels were susceptible to embrittle- 
ment, and it might interest them to know that in the 
design of turbines using steam at 400 Ib. to 500 lb. 
per square inch at a temperature of 800 deg. F., 
widespread trouble had been experienced with the 
bolts used to secure the two halves of the casing 
together. The late Sir Charles Parsons had got 
over the difficulty by increasing the length of the 
bolts four or five times. In Diesel engines they were 
confronted with similar difficulties. The design 
was right, but they had not found a material for the 
bolts on Diesel engines. Nickel-chrome steel had 
been tried, but they were not satisfied. In the 
case of the engines of the ships of the Blue Funnel 
Line all the bolts were taken out once a year and 
annealed. He concluded by remarking that the 
paper contained an important warning and that 
the research was doing good work for the engineering 
industry. 

Mr. McKay, who then replied, said he agreed with 
the President’s remarks on bolts, and with regard | 
to Sir Henry Fowler’s remarks on the relationship 
between embrittlement and fatigue he pointed out 





that as five or six specimens were required to obtain 
the fatigue value, sufficient specimens in the} 
embrittled state had not been available for the | 
comparison. He added, however, that it might ' 
now be possible to do this. To Sir Henry’s reference | 
to the atmospheric temperature, he replied that | 
in all cases the temperature of fracture had been | 
noted ; he agreed that a difference of a few degrees 
did affect the impact value. With regard to the 


effect of fracturing a specimen in different directions, | 


he said that in his specimens the three notches were | 
at right angles, and if the steel had been carefully 


heat treated the values obtained with the three | 


of the order of 1 ft.-lb. in 45. With the majority of 
steels, remarkably consistent results were obtained 
from individual specimens. In answer to Sir Henry 
Fowler’s question,"he said the hardness tests had all 
been made on the Vickers’ machine and converted 
to Brinell values. Sir James Henderson had raised 
the interesting question of wave effect in stresses 
and the intensity of local stress. Any high stresses 
on the surface after quenching were removed in his 
investigations, as the specimens were turned. In 
answer to Mr. Blount’s remarks concerning the 
Tensometer, he said he was glad to hear that an 
attachment was now available by which bending 
tests could be made. He thought this was similar 
to the Sankey test, but would look into the matter. 

Mr. Arnold added that during the past few weeks 
they had been carrying out tests at low values and 
had not found variations of } ft.-lb. If the heat 
treatment were done correctly, the three notches 
gave nearly the same value. Sir Henry Fowler 
had mentioned that in a certain steel the elongation 
had increased with time. He thought that was a 
general effect with steel to-day ; some change took 
place, but he did not know whether it was serious. 
It might occur in rivets. With regard to the com- 
parison between fatigue and impact, he suggested 
that the initial start of fatigue might be due to 
impact ; once a crack started it was soon pro- 
pagated throughout the whole of the material. In 
answer to Sir James Henderson, he said he thought 
all precautions had been taken to prevent surface 
cracks. The specimens were ground to size after 
heating and the notches were cut after quenching. 
He did not think internal stress could account for 
the embrittlement. They had used the Tensometer 
mentioned by Mr. Blount for tensile tests and knew 
of the attachment for slow Izod tests. The results 
obtained by the latter were in very good agreement 
with ordinary Izod tests. 


Reports oF COMMITTEES. 

The remainder of the meeting was occupied by 
the presentation of reports from various com- 
mittees, the first being an interim report of the 
Committee on Stresses in Overstrained Materials, 
of which Sir Henry Fowler is chairman. The 
report, which was presented by Sir Henry, was as 
follows :—The work of the Committee on the yield 
point and on stress distributions in the initial stages 
of plastic yield in a variety of cases is proceeding. 
It is hoped that a full report of these experiments 
will be submitted in 1934. The Committee ask to 
be re-appointed for another year. 

This report was duly adopted and the next report, 
viz., the eighth interim report of the Committee on 
Earth Pressures, was then presented by Mr. J. 8S. 
Wilson. This report stated that a meeting had 
been held at Garston on June 22 last, when the 
Committee met Professor Jenkin and heard an 
account of the work he had done during the past 
year. The work consisted almost entirely of in- 
vestigations and experiments on the mechanical 
properties of clay. The Committee endorsed 
Professor Jenkin’s conclusion that, although no 
definite results had been reached so far, the experi- 
ments were working well and a promising theory 
was being worked out. The report concluded with 
the recommendation that Professor Jenkin’s and 
their own work should be carried on for a further 
period. A brief report, dated May 15, 1933, by 
Professor Jenkin on his work, was appended to 
the Committee’s report. 

Mr. Wilson explained, after reading the report, 
that the Committee had encountered a series of 
disasters, although the report was written in a 
hopeful tone. The chairman, Mr. F. E. Wentworth- 
Shields, had met with a motoring accident, but 
was now recovering, while Professor Jenkin had 
written saying that he had had a relapse in health, 
and suggesting that he would not be able to con- 
tinue the work. The Committee, however, did not 
accept that view, and Mr. Wilson said he proposed 
to write to Professor Jenkin expressing sympathy 
and asking him to continue the work. The report 
was approved and adopted. 

The report of the Committee on Electrical Terms 


notches only varied very slightly, the variation being | and Definitions was given by Sir James Henderson. 
| In it, the Committee asked for re-appointment with- 
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out a grant. It stated, also, that in last year’s 





report, reference was made to the undesirability 
of making a technical report pending the decision 
of the Symbols, Units and Nomenclature (S.U.N.) 
Commission of the International Union of Physics, 
which had just been constituted. The commission 
had reported, and the report went a long way to 
remove the difficulties the Committee had en- 
countered. As further reports of the commission 
were expected, the Committee asked for re-appoint- 
ment. 

This report was adopted, and the President then 
said the business of the section had been concluded. 
Mr. Wilson proposed a vote of thanks to the Presi- 
dent, which was carried by applause, and Mr. Allen 
briefly responded. In the course of his remarks, 
he said he thought the work done in the Section 
compared favourably with that at any previous 
meeting. He had gained knowledge from the 
papers and discussions, and from the visits to works, 
and he added that if anyone to-day thought mechan- 
ism was the cause of unemployment, he should see the 
works they had visited on the previous day, where 
some 3,000 men were making machines for the 
benefit of mankind. In conclusion, he remarked 
that the meeting had been instructive and the 
relationships cordjal and happy. He looked forward 
to the Aberdeen meeting, to be held next year, 
where he hoped to meet the members again under 
the same happy conditions. The meeting then 
terminated. 

Visits, Excursions, &c. 


A number of particularly interesting visits and 
excursions were arranged by the local secretary, 
Mr. T. Stanford Griffin. The first visit, on the 
afternoon of Thursday, September 7, was to the 
works of Messrs. Taylor, Taylor and Hobson, Limited, 
the principal products of which are photographic 
lenses and engraving machines. A development of 
the latter was shown in the form of a machine for 
electrically etching the names of the makers on 
cutlery, &c. We dealt with this machine in the 
issue of ENGINEERING for September 29. On the 
afternoon of Friday, the members visited the works 
of Messrs. Mellor, Bromley and Company, Limited, 
and Messrs. Wildt and Company, Limited, both 
manufacturers of hosiery machines. A full-day 
sectional excursion was arranged for Saturday, 
September 9, the members first visiting the works 
of Messrs. John Ellis and Sons, Limited, at Barrow- 
on-Soar, where concrete pipes and paving and 
reconstructed stone products, &c., are manufac- 
tured to the extent, at present, of about 1,000 tons 
per week. They then proceeded to the quarry of 
the Mountsorrel Granite Company, and after 
examining this, were entertained to luncheon in 
Loughborough by the two firms mentioned. In 
the afternoon, the winding engine working the 
incline at Swannington was visited. The order for 
this engine was placed with the Horseley (Coal and 
Iron) Company, of West Bromwich, Birmingham, 
on April 2, 1833, and it was completed towards the 
end of August in that year. It has, therefore, been 
running for almost exactly a century. Originally, 
the engine pulled up the incline the coal from the 
pit at the bottom, but at present its only duty is to 
let down trucks of coal for the pumping plant at 
the bottom and draw up the empties. The engine 
has a cylinder 18} in. in diameter and a piston 
stroke of 3 ft. 6 in., and drives through single 
reversing gear a square shaft to which is fixed the 
winding drum and the brake for lowering purposes. 
Steam at 80 Ib. per square inch is supplied by a 
comparatively modern boiler of the locomotive type. 
A Steeple engine of 1859 supplies the boiler feed. 
The valve gear is of the “‘ gab’ type, in which the 
valve is operated by hand until the engine is 
running, the slot at the loose end of the eccentric 
rod being then dropped over a pin on the valve rod, 
after which steam is admitted and exhausted in the 
usual way. A particularly interesting feature of 
the engine is that the valve itself is of the piston 
type, of which it must be among the earliest 
examples. This type of valve has obvious advant- 
ages for the hand operation used in starting up. 
It has been stated that piston valves were used 
on locomotives of the Liverpool and Manchester 
Railway in 1832, and subsequently abandoned, so 
that, in view of the almost universal adoption of 
piston valves on locomotives in comparatively 
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recent times, it is of interest to note that a valve of 
this type has been in constant use for a century. 

After leaving Swannington, the party proceeded 
to the Hallgates filtration plant of the City of 
Leicester Water Department, where tea was taken. 
The first instalment of Bell’s mechanical pressure 
filters at Hallgates was put down in 1920 to treat 
water received by Leicester from the Derwent 
Valley Scheme. There are 40 drums in this first 
instalment and 28 drums in a second instalment 
put down in 1931. The maximum rate of filtration 
is 130 gallons per square foot of surface per hour, 
and as the drums are each 8 ft. in diameter, giving 
a surface area of 50} sq. ft., the capacity of the 
plant is 10,661,040 gallons a day. The water from 
the Howden and Derwent reservoirs is roughly 
filtered at Bamford, and the plant at Hallgates 
completes the process of filtration by removing the 
peaty colour, and at the same time the pH value is 
increased by an addition of lime. The quality of 
water varies with the season and the amount of 
coagulant used is therefore variable. Originally, 
pure white sulphate of alumina was used in quanti- 
ties ranging from 1 grain to 1-5 grains per gallon, 
and this, with chalk added at the rate of 0-25 grain 
per gallon, formed the colloidal hydrate of alumina 
necessary to remove the peaty colour; the acidity 
of the water was, however, increased. After a test 
of some months’ duration, it has been decided to 
abandon this process in favour of sodium aluminate 
combined with sulphate of alumina, the quantities 
at present being 0-05 grain per gallon of sodium 
aluminate, and 0-25 grain per gallon of sulphate of 
alumina. The latter has thus been greatly reduced, 
and as this substance is of an acid nature, the 
reduction of the pH value in the filtration process 
has been to a great extent obviated. In addition, 
the sodium aluminate is alkaline, so that the reduc- 
tion in pH value is still further prevented, and 
finally clear lime water is added to bring the filtrate 
up to the necessary degree of alkalinity with a pH 
value not less than 7:4. The quantity of wash 
water during the summer is only 0-45 per cent., 
and this, after settlement, is decanted into the 
Cropston Reservoir at a lower level, so that the 
only waste is the small quantity of water contained 
in the sludge, which goes to the sludge-drying beds. 

The Cropston Reservoir, filters and pumping 
plant, afterwards visited by the party, were designed 
and carried out by the late Mr. Thomas Hawksley, 
and were completed in 1870. The reservoir adjoins 
Bradgate Park, has a drainage area of 4,400 acres, 
and a capacity of 556,000,000 gallons, and was 
designed to supply 2,500,000 gallons daily. The 
water is passed through slow sand filters, and after 
chlorination is pumped into service reservoirs at 
Hallgates, Gilroes, and New Park. The original 
plant consisted of four filters and two Wolf beam 
engines made by Messrs. Neilson Bros., of Glasgow. 
The engines each run at 14 r.p.m., pumping 80 
gallons per revolution, steam being supplied at 
35 lb. per square inch from four Cornish boilers. 
Additions to the filtration and pumping plant were 
made in 1894, six filters and a triple-expansion 
direct-acting pumping engine, made by Messrs. 
Easton and Anderson, of Erith, having been 
installed, together with two high-pressure Lan- 
cashire boilers. This engine is capable of pumping 
2,000,000 gallons a day to the high-level service 
reservoir at Hallgates. The 10 filters have a total 
filtration area of 106,000 sq. ft., and, in case of a 
breakdown of any of the other sources of supply, 
about 6,000,000 gallons a day can be obtained from 
this station. 

For the afternoon of Monday, September 11, 
visits were arranged to the sewage works of the 
Birmingham, Tame and Rea Drainage Board, and 
to the Fort Dunlop works of the Dunlop Rubber 
Company. Here, the manufacture of golf balls, 
outer covers of motor-cycle tyres, and inner tubes 
for all sizes of tyres was seen, from the crude rubber 
to the finished products ; the testing of tyres was 
also seen in operation. The final visit, on the 
afternoon of Tuesday, September 12, was to the 
works of Messrs. British United Shoe Machinery 
Company, Limited, where the members were able 
to see all the machines referred to in Mr. Gould- 
bourn’s paper, read that morning, and some others. 


(T'o be continued.) 
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CONTINUING our report of the recent silver jubilee 
autumn meeting of the Institute of Metals, which 
took place under the presidency of Sir Henry Fowler, 
from September 18 to 21, at Birmingham, we have 
now to deal with the last two papers considered at 
the final technical session, held at the Central Tech- 
nica] College, on Wednesday, September 20. 


MaGnesiumM-ALLOyY PROTECTION BY SELENIUM. 


In their paper entitled, “‘ Magnesium-Alloy Protec- 
tion by Selenium and other Coating Processes, 
Part II,” Dr. G. D. Bengough and Mr. L. Whitby 
again referred to the question of the protection of 
magnesium alloys by coating them with selenium.* 
Mr. Whitby, who presented the paper to the meeting, 
stated that small losses of weight of Elektron-alloy 
sheet, resulting from corrosion by immersion in, 
or spraying with, sea-water had been found to be 
associated with serious losses of elongation. Visual 
inspection did not suggest the extent of the damage, 
which occurred even when the alloy was protected 
by selenium, and other chemical coatings, and 
paint. We reproduced this contribution to the 
proceedings on page 399 of our issue of last week. 

Dr. U. R. Evans, in opening the discussion, 
stated that he had followed the authors’ work on 
the protection of magnesium by selenium with 
hopeful interest. The early results seemed extra- 
ordinarily encouraging ; the present paper, however, 
was pitched in a minor key, but the authors were 
wise in not concealing any defects which still 
remained in their processes. Messrs. Herzog and 
Chaudron, at the Eighth Congrés de Chimie Indus- 
trielle, had tabulated, for various metals under 
different corrosive conditions, an index number 
obtained by dividing the percentage loss of strength 
by the percentage loss of weight. This index 
should be unity for absolutely uniform attack, and 
frequently did fall between 1-0 and 1-2. For 
localised attack it was far higher, a value of 8-6 
being recorded by Herzog and Chaudron in one 
case. Doubtless on the present authors’ work on 
magnesium, the index would be much higher. The 
very marked weakening caused by only a trivial 
loss of material was probably due to the formation 
of sharply V-shaped pits instead of saucer-shaped 
pits. It appeared that the only hope of avoiding 
undue weakening was to choose a combination of 
coating and alloy which would produce penetration 
parallel to the surface and not at right angles to it. 
This would cause local stripping of the coat, but 
this would be preferable to the alarming loss of 
strength actually obtained. There were many cases 
in which the maximum attack extended parallel 
to the surface, just below some surface film. An 
engineering example was the weathering off of 
mill scale from ships’ plates. A laboratory example 
was the method employed for transferring, to glass 
or cellophane, the films responsible for the inter- 
ference tints of heated metal, notably nickel. 
Consequently there were considerable hopes that, 
by varying both the metal and the covering, the 
authors would reach a combination in which the 
Herzog-Chaudron index would be not far above 
unity. 

Mr. H. Sutton thought that the form of corrosion 
test employed appeared to be a suitable one to 
provide information on the behaviour of the treated 
materials under marine influences. The coating 
of selenised magnesium alloys appeared to be more 
satisfactory with paints of the sulphur-treated oil 
type than with others. With enamels or varnishes 
of the usual types, the film appeared to roughen, 
and very small blisters or bubbles could be seen 
on close examination. It would be of interest to 
know whether the authors associated these with 
oxidation of the selenium. Since Mr. Le Brocq 
and himself had presented their paper to the Insti- 
tute on the chromate treatment developed at 
Farnborough, some improvements had been realised, 
particularly with regard to the protection afforded 
to magnesium, by the treatment, supplemented by 
enamels. In the case of magnesium alloys con- 
taining 1-5 to 2-5 per cent. of manganese, the 
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chromate treatment followed by enamels had, so 
far, given results at least as good, and generally 
somewhat better than the selenium treatment 
followed by the same enamels. The manganese 
alloy was preferred for parts exposed to marine 
conditions, on account of its higher intrinsic cor- 
rosion resistance, and, for many purposes, the fact 
that the alloy could be welded was of value. The 
loss of ductility was an interesting feature of the 
authors’ tests. The authors had given proof- 
stress values without mentioning the extent of 
permanent strain, and it would be of interest if they 
would state the degree of permanent extension. 

Mr. Whitby, in his reply, stated that Dr. Evans 
had offered a possible explanation for the loss of 
elongation. No cracks could be seen in their 
specimens, but these had been examined at a magnifi- 
cation of 300 diameters only ; under a higher magni- 
fication, cracks might be detected. Dr. Evans had 
suggested a method of overcoming the trouble ; 
unfortunately, he had not gone far enough and 
told them what films to adopt. Mr. Sutton had 
asked if the blisters in certain types of protected 
specimens were caused by the oxidation of the 
selenium. He was of the opinion that such was 
not the case, as selenium was very stable and he 
did not think that it would oxidise in air. The 
blisters might be due to the formation of magnesium 
selenide, which was easily hydrolysed, and the 
blisters might be caused by the evolution of hydrogen 
selenide. 


ANNEALING OF CoPpPpER WIRES. 


The last paper considered at the meeting consti- 
tuted Part III of ‘‘ Experiments in Wire Drawing.’’* 
It dealt with “‘ Annealing of H.-C. Copper Wires 
Drawn to Varying Degrees of Hardness.’”’ The 
contribution was by Mr. W. E. Alkins and Mr. W 
Cartwright, and was read by Mr. Alkins, who 
stated that silver-free, high-conductivity copper, 
containing 99-95 per cent. of copper, had been 
drawn into nominal No. 12 S.WG (0-104 in.) 
wire, intermediate annealing being introduced 
in such a way as to furnish 11 coils of wire varying 
in breaking load from 399 to 544 lb. Samples 
had been annealed for 0-5, 1, 2, 6, 12 and 24 hours, 
at 130 deg., 155 deg., 170 deg., 180 deg., 205 deg., 
230 deg., and 280 deg. C., and for $ hour at 330 deg., 
450 deg., 650 deg., 750 deg., and 850 deg. Three test- 
pieces cut from each wire had been used for each 
annealing treatment, at the end of which their 
breaking load had been determined. It was found 
that the more lightly-drawn wires showed an 
appreciable increase in strength after annealing 
at low temperatures. They retained their strength 
at temperatures up to 250 deg. C., very much better 
than the harder drawn wires. The latter began 
to soften at 130 deg. C., and the rate at which 
strength was lost increased with increasing cold- 
work. The hardest wires all showed a definite 
decrease in breaking load after storage for two 
years at (possibly rather high) room temperature ; 
the more lightly-drawn wires showed no change. 
This apparent differentiation was again suggested 
by the breaking load/temperature curves from 
450 deg. to 850 deg. The lightly-drawn wires 
decreased slightly but steadily in strength with 
rising temperature, but all the harder wires, without 
exception, had higher breaking loads after annealing 
at 750 deg. C., and again at 850 deg. C., than they 
had after heating at 650 deg. C. 

The results might be summarised in the statement 
that the greater the amount of cold-work done on 
the material, the lower was the temperature at 
which it began to lose its work-hardness and the 
greater the rate of loss at any temperature, but the 
higher was the tensile strength of the fully-annealed 
material. The last-mentioned clause was of vital 
importance in any attempt to arrive at a theoretical 
interpretation of the phenomenon of annealing 
of cold-worked metal, and, conversely, of that of 
work-hardening. 

The discussion was opened by Mr. E. H. Bucknall, 
who stated that upon consulting the authors’ 
figures it would be found that the minimum tensile 
strength figure was usually attained by one of the 
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intermediate temperatures of annealing and not 
by the highest temperature ; this was a significant 
discovery. The next speaker, Professor D. Hanson, 
said that the results of the present investigation, 
when summarised, appeared to conform to the 
laws of cold-work and annealing. The authors, 
however, did not refer to crystal size anywhere 
in their paper and it was known that, generally, 
the smaller the crystal size, the higher the tensile 
strength. He suggested, therefore, that it might 
be worth the authors’ while to include particulars 
of the sizes of their crystals. This, in his opinion, 





would make their conclusions very much more 
complete and valuable. Dr. H. O'Neill, who spoke 
next, considered that the figure for reduction of | 
area should have been included in the tensile-test 
results. The authors had stated that their material 
had been cold-drawn after pickling without prelimi- 
nary annealing; at appropriate stages during 
reduction pieces of about 20 lb. each had been 
cut from the drawn wire. After annealing together 
at 650 deg. C., they had been finished by cold- 
drawing. In view of these statements, he would 
like to criticise the authors’ method of preparing 
their copper specimens. It that their 
specimens had been obtained from material which 
was apparently not necessarily in the same condition. 
The next speaker, Dr. H. W. Brownsdon, stated 
that the authors had remarked that in the light 


seemed 





of the results obtained it was clear that the tensile | 
strength of a “completely ’-annealed high-con- | 
ductivity copper wire was emphatically not a| 
characteristic property of the material, but that | 
it was directly related to the working teentenens | 
which the wire had undergone prior to its annealing. | 
It had been his experience that copper was a most 
subtle material in the manner in which minute 
quantities of other elements affected its properties. 
Consequently, it was premature, to say the least, 
to employ the word “ emphatically.” The authors 
had said that their copper was silver-free; the 
majority of high-conductivity coppers contained 
silver. Hence their work had been conducted on a 
special sample of copper and not on an average | 
sample. The next speaker, Mr. J. 8. G. Primrose, 
paid a tribute to the value to practical wire drawers 
of the papers by Messrs, Alkins and Cartwright. 
Mr. H. J. Miller, in closing the discussion, referred 
to the slight increase in strength which the authors 
obtained by annealing at very high temperatures, 
and the different range of results which could be 
obtained depending upon the previous amount 
of cold-work, It seemed notable that in the first 
four samples of wire there was continued softening 
as the temperature was raised, but with greater 
amounts of cold work, as was the case in the last 
seven samples, there was a definite increase of 
strength with the highest annealing temperatures. 
These results, he thought, were associated with the | 
development of directional properties consequent 
upon differential grain growth. The factors involved 
were those which were known to be responsible 





for the development of directional properties, 
namely, excessive cold-work and a high annealing | 
temperature. Some two years ago, Messrs. Phillips | 
and Bunn had published work upon the directional 
properties of commercial copper in strip form | 
and had made a study of the effect of cold work 
and annealing temperature. In their work on 
deoxidised, electrolytic copper, containing phos- | 
phorus, they had found anomalous results somewhat 
similar to those now put forward by the present | 
authors. In the case of samples which had been | 
heavily cold-worked, the employment of high} 
annealing temperatures slightly raised the tensile 
strength in the direction of rolling. When the | 
test-pieces were at right angles, or at 45 deg., to| 
the direction of rolling, the tensile strength behaved | 
more or less in a normal manner; that is, it fell | 
with temperature, The present authors, however, | 
had been working on wires which could only be | 
tested in one direction. It would have been better | 
for this particular purpose if they had conducted | 
their investigations on strip. 

In a brief reply, Mr. W. Cartwright stated that | 
Professor Hanson’s question regarding crystal | 
size was somewhat difficult of solution. The usual | 
method of counting the crystals could not be used, 
and they had not been able to come to a decision 
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as to the best method to adopt. They agreed 
with Dr. O'Neill that no figures had been given 
for reduction of area; they possessed, however, 
figures for elongation. Dr. Brownsdon had drawn 
attention to the question of small percentages of 
silver present in most high-conductivity coppers. 
He agreed that the word “nil” did not always 
mean entire absence of an element. Ordinary 
methods, however, had pronounced their copper 
to be silver free. They had begun their experi- 
ments on the purest copper they could obtain, and 
their intention was first to conduct an investigation 
on this pure metal and then examine the effect of 
various additions to it. Mr. Miller had referred 
to the directional properties of copper, and this 
would give them something fresh to investigate. 
Sir Henry Fowler then thanked the authors 
of all the papers for their contributions, and proposed 
a vote of thanks to the Birmingham Education 
Committee and to the Principal of the Central 
Technical College for the accommodation they had 
kindly afforded for the meeting. Further votes of 
thanks to the Lord Mayor and Corporation of the 
City, to the authorities of the University of Birming- 
ham, to the firms and administrations who had 
thrown open their works to the visitors, and to all 
others who had contributed to the success of the 
meeting, terminated the business proceedings. 
The afternoon was devoted to visits to the works 
of Messrs. W. and T. Avery, Limited; Messrs. 
Joseph Lucas, Limited ; Messrs. Henry Wiggin and 
Company, Limited; and Messrs. Birmingham 
Aluminium Company, Limited. In the evening, 
a Civic reception was held at the Council House 
by the Lord Mayor and Lady Mayoress. The whole 
of Thursday, September 21, was devoted to a 
motor-coach excursion to the Cotswolds, 


HEAVY-DUTY AUTOMATIC LATHE. 


An important addition to their range of automatic 
and turret lathes has been made by Messrs. Alfred 
Herbert, Limited, of Coventry, by the introduction 
of their No. 4 heavy-duty auto-lathe, which is illus- 
trated in Figs. 1 to 3, page 414, and Fig. 4, page 421. 
The lathe has been designed essentially from the point 
of view of modern machining methods, and the speed 
range allows of all materials being machined at the 
highest practicable speeds, using Ardoloy and other 
high-speed alloys. All parts of the lathe are designed 
to meet the imposed conditions, and to ensure the 
rigidity demanded by the heavy strains at high speed. 
The maximum swing over the bed is 16} in., and the 
maximum over the cross-slides, using full stroke, is 
9 in. The maximum distance from the flange of the 
spindle to the face of the turret is in., and the 
minimum distance 11 in. The working stroke of the 
turret slide is 10 in., and that of the cross-slides from 
4} in. to lin. The diameter of the spindle hole is 3 in. 
The floor space occupied by the machine is 10 ft. 3 in. 
by 5 ft. 6 in. 

From the general view of the lathe given in Fig. 3, it 
will be seen that the bed is a box casting, and is pro- 
vided with a deep tray to receive the chips and cutting 
lubricant. The headstock and driving box are separate 
units. The driving box, embodying the speed-change 
gear and the main drive, is fixed endwise, while the head- 
stock carrying the main spindle with its pinion and gear 
has an adjustment of 6 in. along the bed. It is moved 
by a screw and is provided with an adjustable taper gib. 
It is held down by bolts in Tee slots in the bed. The 
pinion slides along a multiple splined shaft of heat- 
treated chrome-nickel steel, which projects from the 
driving box. The main spindle is of case-hardened 
steel, and is flanged at the front end for the reception of 
chucks and fittings. It is carried in parallel roller 
bearings and two opposed double- purpose ball bearings 
which take the thrust in both directions and also part of 
the journal load. The main driving gear wheel is keyed 
to the spindle close to the front bearing. As can be 
seen in Fig. 3, the headstock carries an overhead 
support bar for turret tools. 

The driving box is bolted to the back of the bed 
behind the headstock, its weight being taken by an 
of the bed. As already stated, the box 
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and the main pulley when the lathe is driven from shaft- 
ing. When an individual motor drive is employed, 


| which will frequently be convenient, the motor is 


mounted on a hinged base plate carried by the driving 
box, and a Texrope drive is employed between the motor 
pulley and the main pulley of the machine. A rope 
guard over this pulley is proyided. The arrangement is 
shown in Fig. 1. The motor should be of 10 h.p., 
running at 1,430 r.p.m. With either type of drive, 
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from motor or line shaft, the main machine pulley runs 
at 700 r.p.m. 

In all, 28 spindle speeds are provided. They are 
divided into seven ranges of four speeds each. The 
seven ranges are obtained by means of five sets of 
pick-off gears which connect two of the shafts in the 
driving box. The four speeds in each range are obtained 
by two double-disc friction clutches. By means of 
this mechanism, four spindle speeds, suitable for any 
work, are provided by automatic changes which, can be 
made if necessary while the tools are cutting. The 
spindle can also be stopped automatically, either for 
withdrawing a tool without marking the work or at the 
end of a cycle. The spindle re-starts automatically in 
time for the next tool. These changes are made by 
cortinuously rotating power-driven cams in the driving 
box. The four speeds of each range are controlled by 
bell-crank levers carried in a speed-change box which is 
bolted to the front of the bed below the headstock, and 
is well shown in Fig. 2. The levers are provided with 
arms projecting from the front of the box, as shown in 
the figure. As will be seen, there are five of these 
levers, four being for the speed control and the fifth 
for stopping the spindle. 

Each bell-crank lever has a detent which retains 
a long plunger passing through the bed to the 
driving box, and in the normal position is just clear 
of its associated speed-change cam. Inside the bed, 
below the headstock, there is a control drum furnished 
with a series of grooves in which adjustable dogs can 
be clamped. The purpose of these dogs is to trip the 
bell-crank levers in the appropriate sequence. When 
they are tripped, they release the plungers which are 
then forced, by means of a spring, into engagement 
with the cams, with a resulting change in spindle 
speed. The arms of the bell-crank levers which 
project from the front of the speed box may be lifted 
by hand for changing the spindle speed, or stopping its 
rotation when setting-up, or in case of emergency. 
The arms carry letters corresponding with the letters 
on the speed plate fixed to the headstock. An inter- 
lock prevents the lifting of more than one arm at a 
time. The driving box has a safety device in connec- 
tion with the pick-off gears. The cover over the gear 
housing cannot be removed until the gear on the first 
shaft has been moved sideways by a lever, and out of 
engagement with the driven gear on the second shaft. 
This operation disconnects the whole of the mechanism 
in the box, so that the operator can manipulate the 
pick-off gears in safety. The gears in the driving box 
and headstock are of heat-treated chrome-nickel steel, 
and all shafts are carried in ball bearings. A pump, 
with a filter and sight indicator, is provided in the 
driving box. It delivers lubricating oil to the head- 
stock, and the whole of the mechanism in the driving 
box. The lever, to be seen at the left-hand side of the 
speed-change box in Figs. 1 to 3, enables the lathe to 
be started or stopped by hand through a multiple-disc 
friction clutch in the driving box. The total speed 
range of the spindle varies from 24 r.p.m. to 490 r.p.m. 

The turret slide, which is mounted directly on the 
bed, is guided by an inverted Vee at the front and a 
flat way at the back, being held down by gibs at both 
sides. The bed ways are protected in all positions of 
the slide by means of covers attached to the front of 
the slide. They make actual contact with the ways, 
so that fine chips and grit, as well as cutting lubricant, 
are excluded. These covers pass through openings in 
the lower cross-slides. The turret, which has four 
faces and a circular base, is indexed by a worm gear- 
operated Geneva motion in the slide. The indexing 
ring has a long lock-bolt with an adjustable taper 
gib. The turret is automatically clamped to its seat 
after indexing. The slide is actuated by a cam drum, 
which makes two revolutions for each forward and 
return stroke. The cam is cut like a screw, which 
returns upon itself and moves the slide steadily without 
irregularity or jumping. It rotates in a bath of oil. 

The cross-slides are independent of each other, 
and are independently adjustable along the bed by 
rack and pinion motions. They can be set to work 
either at the same time, or separately. The lower 
slides, of box shape and containing the operating 
mechanism, are bolted to the top and sides of the bed 
in Tee slots. The upper cross-slides are of steel, and 
are actuated by cam drums which make one turn to 
feed the slide in and another to withdraw it, the length 
of stroke being adjustable by a screw the square end 
of which projects from a ram housed in the upper 
slide. The mechanism for actuating the cross-slide 
is driven from the main feed motion through a trans- 
verse shaft and two longitudinal shafts at the front 
and back of the bed. The mechanism can be engaged 
automatically, both for feeding the slides in or for 
withdrawing them at any part of the cycle. The 
control is obtained from the control drum below the 
headstock. This drum has two grooves at its right- 
hand side, carrying adjustable dogs. The dogs in the 
left-hand groove actuate a lever connected to the 
horizontal shaft which passes through the front lower 
cross-slide, while the dogs in the right-hand groove 
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HEAVY-DUTY AUTOMATIC LATHE. 


CONSTRUCTED BY MESSRS. ALFRED HERBERT, LIMITED, ENGINEERS, COVENTRY. 
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Fig. 4. 


actuate a lever which operates, by means of a connect- 
ing rod, the horizontal shaft which passes through the 
back lower cross-slide. 

When a dog on the control drum moves one of the 
levers, it causes the engagement of the clutch by which 
the cross-slide cam drum is driven, and thus causes 
the slide to move inwards. At the end of the stroke, 
the mechanism is automatically disengaged and the 
slide remains stationary until a further dog on the 
control drum again actuates the lever and causes the 
slide to be withdrawn. Each cross-slide can conse- 
quently either be withdrawn as soon as it has made its 
inward stroke, or may be held up before withdrawal 
for any required length of time. The cross-slide drums 
and their driving worms run in oil baths and the 
thrusts are taken on ball bearings. The upper slides 
are long enough to cover the lower slides in all positions. 
The back cross-slide is of patented form, specially 
adapted to resist the stresses caused by inverted tools. 
Each cross-slide has two Tee slots at right angles to the 
axis of the lathe for holding a double-sided steel tool 
post. 

The feed motion is driven by belt from a pulley 
at the rear end of the main spindle, the belt being 
enclosed in a guard. It drives a shaft which is carried, 
through the driving box to the feed box, which is bolted 
to the back of the bed at the right-hand end of the lathe. 
The feed box, which is illustrated in Fig. 4, contains 
the mechanism for obtaining the different rates of 
feed and for changing from feed to idle motion. In all, 
24 feeds are available. They are arranged in eight 
ranges of three feeds each, i.e., fine, medium and coarse 
feeds are provided in each of the eight ranges. A 
set of pick-off gears enables a choice to be made from 
any six of the eight ranges. The feed changes are 
made by means of a continuously rotating cam in the 
feed box, in the same manner that changes of spindle 
speed are made in the driving box. The three feeds 
in any range, and required for any given piece of work, 
are obtained by a sliding shaft with a rising and falling 
key, the mechanism being operated by the continuously 
rotating cam. In this way, any group of three feeds 
may be obtained automatically, and may be changed, 
if required, while the tools are cutting. The plungers 
that engage the rotating cam in the feed box, for 
making the changes, are actuated by adjustable dogs on 
a control drum situated at the right-hand end of the 
lathe bed and clearly shown in Fig. 3. The dogs are 
set to raise the ends of three trip levers, which are 
pivoted in an extension of the feed box. When a 
lever is raised it releases a plunger which is forced into 
engagement with the cam by a spring, so that the sliding 
shaft is moved and the feed change made. The levers 
have extensions enabling them to be lifted by hand 
during setting up or, indeed, at any time. They are 
interlocked so that two cannot be lifted together. The 
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Freep Box. 


| feed box, like the driving box, has a safety device in 
connection with the pick-off gears. Access to the 
gears is obtained by lifting a hinged lid on the top 
of the box. This operation cannot, however, be carried 
out until a lever has been moved out of the way, and 
the action of moving the lever slides the first driving 
gear-wheel out of mesh with the driven gear. This 
renders all the feed mechanism in the box dead. The 
total feed range varies from 12 cuts to 253 cuts per inch. 

The drive for the idle motions is from a constant-speed 
shaft running from the driving box to the feed box. 
Motion is taken from this shaft, by spiral gears and a 
multiple-dise clutch, to a shaft running across the 
feed box and connected through a safety clutch to the 
feed mechanisms of the turret and cross-slides. The 
changes from feeding to idle motion, and vice versa, 
are made automatically by two trip levers alongside 
the trip levers for changing the feed. These two extra 
levers are clearly shown in the view of the feed box 
given in Fig. 4. They are actuated by dogs on the 
control drum and can be lifted by hand when required. 
They are interlocked to prevent more than one being 
lifted at a time. The transverse shaft in the feed box, 
besides driving the feed mechanisms of the turret and 
cross-slide, also actuates the turret indicating mecha- 
nism and the control drums at both ends of the lathe. 
When setting-up, this shaft can be operated by the 
handwheel at the right-hand end of the bed. The 
automatic feed can be disengaged when the hand motion 
is in use, or at any other time, by the lever at the right- 
hand side of the handwheel. The lever is interlocked 
with the handwheel so that the automatic and hand 
drives cannot be operative at the same time. The 
spur wheels in the feed box are of case-hardened, 
chrome-nickel steel, and the shafts are carried on 
ball bearings. The bottom of the box forms an oil 
tank, the oil being pumped, through a filter, to the 
gears, bearings and mechanism. 

The lathe is arranged to be fitted with a pump for 
supplying lubricant to the work, splash guards, &c. 
The pump is driven from a pulley on one of the shafts 
of the feed box. The makers recommend oil rather 
than suds as a cutting lubricant, as it helps to keep 
the parts in good condition. The lathe is also designed 
so that a 12-in., air-operated chuck may be fitted 
in place of a hand-operated chuck, and Figs. 1 to 3 
show the lathe equipped in this way. 








Markinc or Importep Clocks AND SyNCHRONOUS 
Morors.—The Board of Trade informs us that the 
Standing Committee (General Merchandise) has reported 
on its inquiry as to whether imported clocks, movements, 
escapements and synchronous motors should be required 
to bear an indication of origin. Copies of the report may 








be purchased from H.M. Stajiionery Office, Adastral 
House, Kingsway, London, W.(.2. 


THE LATE MR. DAVID BAIN, 
C.B.E., V.D. 


It is with regret that we note the death of Mr. David 
Bain, C.B.E., V.D., at his home at Bickley, Kent, on 
September 18. Mr. Bain, who was in his 79th year, 
had occupied the position of carriage and wagon super- 
intendent of the old Midland Railway, at Derby, for 
17 years. A Scotsman by birth, he received his educa- 
tion first at Isauld School, and afterwards at Reay 
School, Caithness. After a preliminary training in 
general joinery at Caithness, he was apprenticed to 
Messrs. Neilson and Company, locomotive builders, 
Glasgow, in 1875. After spending four years in the 
works, he was engaged in the drawing office for another 
four years. While at Glasgow he studied mechanics, 
machine construction and steam engineering under 
Professor Rowden at the Andersonian College, now 
embodied in the Royal Technical College, Glasgow. In 
1883, Mr. Bain came south to take up the position of 
leading locomotive draughtsman in the locomotive 
works of the North Eastern Railway, at Gateshead. 
Four years later he was promoted to the position of 
works manager of the carriage works of the North 
Eastern Railway, at York, and was appointed assistant 
carriage and wagon superintendent upon the retirement 
of Mr. Elliott, in 1890. 

On February 1, 1902, Mr. Bain was offered, and 
accepted, the position of carriage and wagon superin- 
tendent of the Midland Railway Company, at Derby, 
and continued to hold this appointment until his retire- 
ment in 1919; he was succeeded by his assistant, 
Mr. R. W. Reid. During his tenure of office, Mr. Bain 
visited the United States on two occasions, on behalf 
of his Company, to study American methods. For many 
years an enthusiastic volunteer, Mr. Bain was succes- 
sively attached to units in Lanarkshire, Durham, the 
West Riding of Yorkshire, and Derbyshire, and was 
the recipient of the Volunteer Officers’ Decoration. He 
retired in 1907 with the rank of Major, and for some 
years afterwards occupied a seat on the Territorial 
Force Association of the County of Derby. During the 
war, he was attached to the Ministry of Munitions, and 
for his services to his country was made a C.B.E. 
Mr. Bain became a member of the Institution of 
Mechanical Engineers in 1902. 


THE LATE LIEUT.-COL. J. B. 
BRADSHAW, O.B.E. 


WE regret to note the sudden death on September 20, 
at his home at Belmont, Surrey, of Lieut.-Colonel John 
Barker Bradshaw, O.B.E., who retired only two and a 
half years ago, after a long and active career on the 
Staff for Royal Engineer Services. He was born on 
April 4, 1869, and as a youth, from August, 1884, until 
November, 1889, obtained his first training at Gateshead 
under Mr. John Bradshaw, contractor. During this 
period he also attended the Rutherford College and the 
Durham College of Science, Newcastle, and in his final 
year in the latter institution (1889) was first prizeman 
in civil engineering. He was afterwards a prize medal- 
list in brickwork and masonry at the City and Guilds 
of London Institute, in the honours division. In 
November, 1889, at the age of 20, Mr. Bradshaw entered 
the office of Mr. Edward Watson, engineering surveyor, 
Newcastle, and became engaged on extensive surveys 
for railways and other works. Six months later, how- 
ever, he re-entered the employment of Mr. John 
Bradshaw, and was given the task of superintending 
various drainage works, the laying out of new roads, 
and other operations of a similar nature. In March, 
1892, he joined Mr. Charles Kempson, A.M.Inst.C.E., 
as partner, but, in the following year, he withdrew from 
partnership with Mr. Kempson on his appointment as 
lieutenant and assistant surveyor of works on the 
Staff for Royal Engineer Services. At the competitive 
examination held by the Civil Service Commission 
for the post, Mr. Bradshaw, who was then only 24 
years of age, secured first place out of 15 candidates. 

He was stationed at Chatham and other centres, and 
his duties included the superintendence of drainage 
reconstruction and other sanitary-engineering works 
in barracks, and the construction and maintenance of 
sea walls, jetties, magazines, and other military defence 
and War Department works. On April 1, 1907, he 
was made inspector of works, and rose to the rank of 
captain. Promotion to the rank of major came eight 
years later, on March 20, 1915, and in September, 1917, 
he proceeded overseas to take up duties in France and 
Belgium. Major Bradshaw became acting superin- 
tending inspector of works in January, 1918, and after 
occupying this position abroad for some six months, 
returned to a home station. Final promotion to the 
rank of lieutenant-colonel and superintending inspector 
of works came on September 9, 1928, and he continued 
in this capacity until his retirement on April 4, 1931. 
For his services during the war Lieut.-Colonel Bradshaw 
was made an O.B.E. He became an Associate Member 








of the Institution of Civil Engineers in 1895. 
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AUTOMATIC RADIAL SLUICE 
GATE. 


Ar a meeting of the Society of Engineers, which was 
held in London on Monday, October 2, Mr. F. E. H. 
Shenton described an automatic radial sluice gate, 
which had been made by Messrs. Ransomes and Rapier, 
Limited, Ipswich, to the instructions of his firm. This 
gate is installed on the River Ouse between Olney and 
Newport Pagnell in Buckinghamshire, its position in 
relation to other works being shown on the map 
reproduced in Fig. 1. Serious flooding had been ex 
perienced at this place for some years, and on examina- 
tion it was found that in the past the main river had 
been dammed and overflow weirs constructed, so as to 
provide sufficient water for a mill, now disused, the 
remainder being by-passed by sluices. More recently a 
turbine has been installed above the mill, and it is 
probable that when this was done the overflow weir 
levels were raised. The flow was such that during dry 
weather practically the whole of the water was re 
quired for the turbine, with the result that any sudden 
increase caused flooding, especially as the hand- 
operated sluices, even if they were open, were of in 
adequate capacity. To overcome this difficulty it was 
decided to increase the height of the river walls, so as 
to bring them up to the highest recorded flood level, 
and to install an automatic radial sluice gate. 

To do this it was necessary that the water should 
have a straight run down the old river and erosion be 
avoided. A point was therefore chosen, as shown on 
the map, where the stream took a sharp bend and the 
cut was made from the outside of this bend to the lower 
river. 
interlocking steel piling down into the gravel, and a sill 
was formed immediately under the gate, the excavation 
being filled in with solid concrete from the gravel up to 
sill level. 
concrete 18 in. thick, and this floor spans the 18-in. 






AUTOMATIC RADIAL 
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A cofferdam was then constructed by driving | 


The approach and tail aprons are of 6 to 1 | 


cross walls, which were also carried down to the gravel. | 


The side walls of the sluice channel are 3 ft. thick. 
piles were cut off just below the level of the apron 
floors to prevent erosion, and a ridge was formed at the 
end of the downstream apron to prevent erosion of the 
bed, as the water passes under the gate at high velocity. 

As no electricity supply was available, it was decided 
to work the gate by floats, so that it would lift when 
the water level rose above a certain height and thus 
provide an opening between it and the sill, the latter 
being 4 ft. below the normal water level in the upper 
river. The gate is 30 ft. 7 in. wide and 4 ft. 7 in. 
vertical depth, and as will be seen by reference to 
Figs. 2 to 4, consists of steel plate bent to a radius 
struck from the centre on which it is worked, and 
strengthened on the downstream side by steel framing. 
It is provided with an elm bottom edge, which closes 
on to the steel sill, and with rubber 
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Fig. 4. 
SECTION A.B. 
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which presses against steel machine-faced guides on 
the wall. The pivot bearings are of the roller type, 
and are placed in the walls on the downstream side 
of the gate, so that they are above the normal water 
level of the upper river. The gate is connected by 
links to two pivoted lifting beams, at the ends of which 
are counterweights weighing 1-725 tons, and by steel 
cables to steel plate floats measuring 7 ft. in diameter 
and 9 in. deep, which, as will be seen, are placed in pits 
on each side of the sluice. The floats are prevented 
from coming in contact with the walls of the pits by 
steel rollers. The pits are interconnected by a 9-in. 
iron pipe, and are also connected to the upstream 
intake, so that the water level in them is always the 
same as that in the upper river. The counterweights 


staunching | are designed so that they will keep the gate wide open, 





| but this is counteracted by adjusting the float cables 
|so that when the river is at normal level the weight 
of the floats overcomes that of the counterweights, 
| and the gate is closed. As the floats are large in area 
and shallow in depth, a few inches rise in the river 
|level is sufficient for their weight to be entirely taken 
by the water, so that the cable slackens and the gate 
is opened until the cables again become taut. Similarly, 
| if the river falls when the gate is open, the floats will 





be lowered and the gate will close. As the gate 
opens gradually in accordance with the rise of the 
river, there is no sudden release of a large quantity of 
water. Should the gate stick, water will flow over, but 
blocks and tackle are provided which can be hooked on 
to the beams near the counterweights, and on to eye- 
| bolts in the walls, in order to raise it. 
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THE PURIFICATION OF SEWAGE 
BY NATURAL PROCESSES.* 


By Professor W. E. Apeney, F.R.C.Sc.I., D.Sc., F.1.C., 
and Dr. A. G. G. Leonarp, F.R.C.Se.L, Ph.D., 
F.I.C. 

THE satisfactory disposal of normal crude sewage 
liquors depends, firstly, upon the removal of suspended 
solid organic impurities, including those in the colloidal 
state, leaving an effluent containing organic impurities 
in true solution, and, secondly, upon the efficiency of the 
methods adopted for self-purification of the sludge and 
effluent so obtained. Thus we have :— 

(1) The removal of the coarse solid impurities in 
the form of sludge from the crude sewage liquors by 
mechanical sedimentation. 

(2) The removal of the solid impurities remaining in 
fine visible suspension, and in the colloidal state, in 
effluents from sedimentation tanks, by means of the 
activated sludge process. 

(3) The bio-chemical purification, under anaerobic 
conditions, in digestion tanks of the mixed solid 
impurities removed from the crude sewage liquors by 
the above two methods of separation. 

(4) The bio-chemical purification, under aerobic 
conditions, of the organic and ammoniacal impurities 
remaining in true solution in the effluents from the 
activated-sludge aeration tanks, either through the 
agency of filter beds or by adequate dilution in “‘ clean ” 
rivers or streams.f 

The bio-chemical destruction of organic matter is 
essentially one of oxidation, and under aerobic condi- 
tions is effected by bacteria utilising the oxygen dis- 
solved in the contaminated liquors, while under 
anaerobic conditions purification is effected at the 
expense of the oxygen contained in reducible organic 
or inorganic oxygen compounds present in the liquors. 
Extraction and analysis of the gases present in polluted 
waters undergoing self-purification show that the 

oxidation of organic impurities present in true and 
colloidal solution proceeds in two distinct and progres- 
sive stages in presence of an excess of dissolved oxygen. 

The products of the first stage of fermentation are 
chiefly carbon dioxide, ammonia, and water; but 
coloured nitrogenous organic products, having the 
properties of the humus of cultivated soils and of peat, 
are also formed, although in relatively small propor- 
tions.t During the second stage of fermentation the 
ammonia and humus formed during the first stage and 
any ammonia originally present in the polluted water 


on the contrary, suffer a first-stage fermentation as 
under aerobic conditions, as shown by the results of 
the last experiment recorded in Table I. 

All fermentations under anaerobic conditions proceed, 
it must be noted, however, very much more slowly than 
under aerobic conditions, energy having to be expended 
in the reduction of the oxygen organic or inorganic 
compounds to furnish the oxygen required by the 
bacteria in setting up the fermentation of the other 
organic impurities associated with them. Thus it is 
seen that the quantity of oxygen consumed during 
complete aerobic fermentation of the organic impurities 
in a polluted water provides a quantitative measure of 
the impurities originally present, while the nature of 
the fermentation, whether first or second stage, may 
be ascertained by determining whether the ammonia 
has increased or decreased, respectively, during the 
| process. 

Humus.—It has been mentioned that when the 
organic impurities in polluted waters undergo fermenta- 
tion, coloured products are formed. These products 
have similar properties to the humus derived from 
cultivated soil and from peat. Thus they contain 
carbon, oxygen and nitrogen, they are soluble in 
alkalies, insoluble in acids and pass into colloidal 
solution in water. It has been found experimentally 
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TABLE I.—ExpertmMentTat RESULTS SHOWING THE 
Sewace Liquors UNDER AEROBIC AND UNDER AN 
Tue Samp.e or Sewace Liquor EMPLOYED Was 


Sourp ImpurRITIEs IN VISIBLE SUSPENSION. 


Dissolved Oxygen. 





1 litre Sewage Liquor | 





are oxidised to nitrates and carbonates. 

Putrefactive products are formed during a first- 
stage fermentation only when the supply of dissolved 
oxygen is deficient. They do not occur under any 
condition in a second stage of fermentation. As the 
result of experiment, the following law has been estab- 
lished: The quantities of oxygen consumed, and of 
products formed, on the completion of each stage of 
aerobic fermentation, are constant for equal volumes 
of the same polluted water. This law is applicable to 
all polluted waters, tidal and non-tidal, undergoing 
purification by bacterial fermentation, provided that 
the dissolved oxygen be in sufficient excess of the 
fermenting matters. 

The exact measurement of the strength of a sewage | 
liquor or effluent, as recommended by the Royal 
Commission on Sewage Disposal,§ is based upon this 
law. Results illustrative of the points mentioned are 
given in Table I. 

Equal volumes of filtered crude sewage liquor were | 
diluted with varying amounts of tap water and stored | 
for about two months. The gases present in solution | 
before and after fermentation were pumped off and 
analysed. In the case of the higher dilutions, 
to ,';, the oxygen consumed remained practically | 
constant, while the carbon dioxide, humus, and nitrate 
formed showed similar constancy. Further, it may be 
noted that any ammonia produced in the first-stage 
fermentation was almost completely oxidised to nitrate. 

As the degree of dilution becomes less the available 
oxygen is completely consumed and, while the carbon 
dioxide remains about the same, the ammonia produced 
increases and the nitrates diminish owing to lack of 
second-stage fermentation. Further, the product then 
becomes increasingly offensive. If reducible inorganic 
oxygen compounds, e.g., nitrates, be present, they 
appear to be reduced in preference to organic oxygen 
compounds during fermentation under anaerobic con- 
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reduction are formed ; all the organic impurities then, 


* Paper read before Section G of the British Associa- | > op 
| believed, but sinks, as it is formed, towards the bottom 





tion, at Leicester, on Monday, September 11, 1933. 

t Journ. Royal Sanitary Institute, vol. liii, 1932. ‘‘ The 
Bio-chemical, Bio-physical, and Physical Principles | 
underlying the Self-Purification of Crude Sewage Liquors,” | 
W. E. Adeney. 

¢ Sci. Trans. Roy. Dub. Soc., 1895, v, 539. ‘ The 
Course and Nature of Fermentative Changes in Polluted | 
Waters,” W. E. Adeney. | 

§ Royal Commission 
Report, 1912. 
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| satisfactory working of the method adopted by Mr. 
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Gieas, ans no eiemsive products of Uie-chemiest) — shown that the solution of oxygen from the air 








dilution contained 0-06 gram nitrogen as 
per litre of sewage 


NotTe.—Each 


that humus may exert a marked beneficial influence 
on the second stage fermentation whereby ammonia is 
In connection therewith it may 
be suggested that when a ripe sludge, containing much 
humus, is mixed with fresh sludge, fermentation of 
the latter may ensue, without nuisance, at the expense 
of the humoid substances present in the former. Some 
such phenomenon may be the explanation of the 


J. D. Watson at the Birmingham Sewage Works for 
treatment of sedimented sludge prior to filtration. 

The Rate and Mechanism of Aeration of Sewage 
Liquors in the Activated Sludge Process.—Since the 
efficiency of the activated sludge process depends upon 
the rapid growth and multiplication of saprophytic 
bacteria in the sedimented sewage liquors in presence 
of an excess of dissolved oxygen, the rate of solution 
of oxygen from the air at the exposed surface 
of the liquors, and the rate and mechanism by 
which the dissolved oxygen is thence distributed 
through the unexposed portions of the liquors, are 
obviously controlling factors of the efficiency of the 
Experimental investigations of these factors 


by water at its exposed surface does not remain con- 
centrated at the surface, as was up till quite recently 


layers of the water. 
Apparently, as evaporation proceeds from the exposed 


* Sci. Trans. Roy. Dub. Soc., 1897, vi, 269. 








* Humus; 





surface of a mass of quiescent water, the density of 
the exposed surface film of the water is increased 
relatively to that of the unexposed portions of the 
water by cooling; and also, in the case of salt waters, 
by concentration of salts in solution, the denser water 
then sinking in minute streamlets towards the bottom. 
The continuous downward “ streaming *’ thus produced 
causes a corresponding upward displacement of un- 
exposed portions of the water towards the surface, 
and sets up a process of mechanical mixing of the 
exposed and unexposed portions of the water. Labora- 
tory experiments with quiescent columns of de-aecrated 
water have shown that downward “ streaming” is as 
effective in causing aeration to depths of 10 ft. as to 
1, 3, or 5 ft., and it may be safely assumed that it is 
effective in producing aeration to greater depths. 

The “ streaming * sets up a more rapid and uniform 
process of mixing in salt water than in fresh water, 
when the conditions obtaining over their exposed 
surfaces are favourable for free evaporation, owing, 
no doubt, largely, if not wholly, to the fact that, in 
addition to the cooling effect of evaporation at the 
exposed surface films, there is also that of concentra- 
tion of salts in solution in the case of the former class 
of water. It also depends upon the concentration of 
salt in solution, the optimum concentration being 
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Bio-CHEMICAL CHANGES PRODUCED DuRING SELF- 


PURIFICATION OF THE HarMFuL ORGANIC Impurities IN TRUE AND COLLOIDAL SOLUTION IN NORMAL 


AEROBIC CONDITIONS, BY BACTERIAL FERMENTATION. 
PREVIOUSLY FILTERED THROUGH PAPER TO REMOVE 


The Gases, Oxygen, Nitrogen, and Carbon Dioxide are expressed in cubic centimetres at N.T.P., the Carbon as 
Humus, and the Nitrogen as Ammonia and Nitrates, in grams per 1,000 cubic centimetres of sewage liquor. 


Products of Fermentation 


Condition of Diluted Sewage Liquor 


diluted = with  tap-) 7 , Nitrogen as— =| after Fermentation. 
water to | Consumed.| Remaining) Carbon as | ¢ arbon |. 
—_ ‘| in excess. | Humus. | Dioxide.| 
Ammonia. Nitrates.! 
Fermentation under Aerobic Conditions, 
100 litres 550 250 0-03 240 0-0 | 0-10 Clear and inodvorous 
90 litres 570 150 0-03 250 0-0 |} 0-10 | Clear and inodorous 
80 litres 580 60 0-03 | 250 | ‘Trace | 0-10 | Clear and inodorous. 
70 litres 520 40 0-03 | 230 0-008 0-08 | Clear and inodorous 
60 litres | 450 | 30 | O-03 | 260 0-05 0-05 Clear and inodorous. 
Aerobic Conditions gradually changing to Anaerobic Conditions. 
50 litres 400 0 0-03 260 | 0-06 0-03 | Clear and inodorous. 
40 litres 320 0 0-03 240 0-08 0-02 | Stale, offensive odour. 
30 litres 240 0 0-03 | 210 0-10 0-0 | Offensive odour. 
20 litres 160 | 0 + | 220 0-10 | 0-0 Very offensive odour. Sulphuretted 
| | | hydrogen formed. 
Fermentation under Anaerobic Conditions. 
10 litres 60 o | - )} 150 0-07 0-0 | Very offensive odour. Gaseous products 
| | of putrefaction formed, viz., marsh gas, 
The filtered sewage | | hydrogen, and nitrogen. Sulphuretted 
liquor treated with Dissolved— } | hydrogen also formed. 
sodium nitrate, but | Oxygen. | Nitrogen. | | | 
not diluted— | | 
When fresh. . ae 3-8 | 17-57 80-9 0-06 | ; 
After fermentation 0-0 24-29 315-0 0-08 | | Inoffensive 
| - 3-8 14 6-27 ‘ees + 0-02 | | 


ammonia, at the commencement of the experiments, 
» liquor present. 


equivalent to about 1-5 per cent. of sodium chloride.* 
The results of these experiments upon the oxygenation 
of waters by “streaming” have recently been inde- 
pendently confirmed by Dr. J. A. Newton Friend’s 
experiments on the corrosion of iron in water.t 
Having found that the re-oxygenation of sewage 
liquors, as they tend to become de-oxygenated during 
bio-chemical purification, is effected under natural 
conditions by the downward “streaming” of re- 
oxygenated water from their exposed surfaces, it was 
necessary to determine the actual rate of solution of 
oxygen from the air by unit surface of the interface air- 
water. This problem has been worked out by means 
of the narrow-bore tube and rising-bubble method. 
With this method a large bubble of air of known 
volume is enclosed in a long, narrow-bore tube con- 
taining de-aerated water, also of known volume, and 
allowed to ascend through the water column repeatedly 
until saturation of the water by air has been attained, 
the water-air surface remaining unbroken throughout 
By means of this method, every part 
of the water is successively exposed in thin films to air. 
The time taken by the bubble to ascend the tube was 
found to be constant for a given tube—for one particular 
tube it was 18 seconds per double journey. The loss of 
* Sci. Proc. Roy. Dub. Soc., 1922, xvii, 19. “On 
the Aeration of Quiescent Columns of Distilled Water and 
of Solutions of Sodium Chloride.”” W. E. Adeney, 
A. G. G. Leonard, and A. Richardson. 
+ Journ. Chem. Soc., cxxiii, 2996. 
of Iron in Water and in Neutral Salt Solutions.” 


the experiment. 


“The Corrosion 


J.A 


its Formation and Influence in Nitrification,”” W. E. | Friend. 

Adeney. t Sei. Proc. Roy. Dub. Soc., 1918, xv, 385; 1919, 
+ Sci. Trans. Roy. Dub. Soc., 1905, viii, 161. “ Un- | xv, 609; 1920, xvi, 143. “On the Determination of 

recognised Factors in the Transmission of Gases Through | the Rate of Solution of Atmospheric Nitrogen and 


Water.” W. E. Adeney. 


' Oxygen by Water.” 





W. E. Adeney and H. G. Becker. 
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pressure in the bubble of air was measured after each 
double passage up the tube by means of a water 
manometer fitted to the upper end of the tube. The 
measurements obtained afforded the necessary data for 
calculating the amount of oxygen dissolved step by 
step, until saturation was reached. 

As the bubble of air ascends the tube from the 
bottom, the whole of the water gradually and uniformly 
flows over it in thin films, the exposed and unexposed 


portions of the water forming the film becoming 


conditions, the ex- 
posed surface of 
open waters will 
vary according to 
the force of the 
wind; they may 
also be liable to 
considerable varia 
tion according to the force of water currents. The 
turbulent action of these two factors may cause an 
increase in the area of the waters directly exposed to 
the air sufficient to effect the oxygenation, by “ stream- 
ing,” of the unexposed portions of the water at the 
maximum rates given in Table II. 

Experimental investigations have, in fact, shown 
that it may be safely assumed that the re-oxygenation 
by “ streaming” of normal sewage liquors in aeration 
tanks by the activated-sludge process may be effected 


Chain Driwe to Depth Indicator 


GEAR. 


ENGINEERS, BATH. 


ENGINEERING” 


ELECTRICALLY-OPERATED 
HAULAGE WINCH. 

WE illustfate in Figs. 1 and 2, on this page, an inter- 
esting electric haulage winch supplied by Messrs. 
Stothert and Pitt, Limited, Bath, to the River Wear 
Commissioners, Sunderland. The winch, which is 
now in service at the North Dock, High Level, Monks- 
wearmouth, has been designed for hauling railway 
wagons, with a gross load of 50 tons, up an incline 
640 ft. in length with a rise of 60 ft., at a speed of 
4m.p.h. Empty wagons are lowered down the incline 
by gravity at speeds up to 20 m.p.h. 

The construction of the winch, which is located 
near the top of the incline, can be followed by an 
| inspection of the elevation, Fig. 1, and the plan, Fig. 2. 

It comprises a cast-iron barrel with turned grooves 
for accommodating 2,000 ft. of 34-in. circumference 
| steel wire rope in two layers. A return pulley is 


mechanically and intimately mixed after exposure to | at the maximum rates given in Table II, if the areas | fitted at the top of the incline for the hauling rope. 


the air in the bubble, with the result that the column 
of water becomes gradually and uniformly charged 
with small additions of air throughout its length, by 
repeated passages of the bubble up the tube, until 
saturation is reached. The air-content of the column 
of water is uniform throughout its length at any inter- 
mediate stage of solution up to saturation. Bubbles 
of different volumes were employed. In the case 
of a bubble of 15 c.c. volume, the thickness of 
the film of water was 0-05 em., and its effective 
area 71°35 sq. cm. The rates and course of solution 
of oxygen from the air were found to take place in 
accordance with the formula: 
(w, de 


w Ww) oe 


in which 
concentration at the end of ¢ minutes ; 
saturation concentration at the given tempera- 
ture and pressure 
initial concentration at start, when ¢ 0; 
coefficient of escape of the gas from the 
per unit area ; 
volume of water ; 
area of surface exposed. 
The coefficient f varies with temperature according 
to the equations :— 


water 


0-0096 (T-237) per minute. 
09-0103 (T-240) per minute 
0-0099 (T-239) per minute 


Oxygen j 
Nitrogen f 
Air f 

It is possible to calculate with the aid of this formula 
the maximum rate of solution of oxygen or nitrogen 
from the air, for any condition of area exposed, volume 
or degree of saturation, provided the water be kept 
uniformly mixed. 

The rates of solution of oxygen from the air by fresh 
or sea water have been calculated in this way from 
experimental data, and are given in the accompanying 
Table Il. Laboratory experiments with quiescent 
columns of de-aerated fresh and salt waters have shown 
that their re-aeration by downward “streaming” 
from their exposed surfaces may vary within wide 
limits with the following five conditions : 

(1) Area of water exposed to the air ; 

(2) Temperature ; 

(3) Humidity of the air ; 

(4) Salinity (in the case of tidal waters) ; 

(5) Wind, causing both an increase in area exposed and 

an acceleration of evaporation per unit area. 


of the tanks be properly proportioned relative to their 
depth, and that the surface of the liquors be kept 
continuously disturbed during their flow through the 
tank. 


TABLE II 
Expressed in Percentages of Saturation, from 
Fresh or by Salt Waters, per 1 cubic centimetre 
and | square centimetre Area, at T' mperatures 
0 deg. and 30 deg. C., as Determined by the 
Bore Tube and Rising-Air Bubble Method. 


The Course and Rates of Solution of Oxygen, 
Air, by 
Volume, 
Between 
Narrow- 


Temperature 


10 15 20 30 
deg deg deg dey 
( ( ‘ ; ( 


Percentage 
of 
Saturation 


Time in Minutes. 


0-1 

0-4 

0-6 

0-8 

1 

4 

( 

6 

5-2 t 
10 


760 mm. (moist bar.) = 29-92 in. 


We understand from Mr. J. Haworth that all the 
sewage of Sheffield is now being treated by the bio- 
aeration process, using mechanical agitators only, with 
most successful results. 


Pressure 


Fortu Roap Briper At a meeting of the Kin- 
eardine Road Bridge Joint Committee, held at Stirling, 
on October 2, it was announced that the Ministry of 
Transport's decision regarding the proposed Forth Road 
Bridge had been received. The Ministry stated that a 
grant of 75 per cent. would be made, but that it was not 
prepared to make any contribution during the present 
financial year ending March, 1934. Furthermore, con- 
tributions during the succeeding vear would be limited 
to 120,0001. The committee decided to recommend the 
contributing authorities to proceed with the bridge and 
to approach the interested burghs for further contribu- 
tions 


THe 


| The drum is driven through two reductions of machine- 
| cut steel spur gearing by an induction motor of the 
slip-ring type, having a continuous rating of 150 brake 
10rse-power. The motor, which was supplied by 
Messrs. J. H. Holmes and Company, Limited, is 
however, designed to give a pull-out torque of not 
less than that equivalent to 350 brake horse-power. 
| The winch controlled by a three-speed master 
controller, having two control notches in each direction 
of running and an additional notch on the lowering 
side to release the automatic solenoid brake, which is 
located as shown in Fig. 1. The contactor panel is 
of the open type and is provided with five accelerating 
contactors operating under the control of a timing 
relay which functions on the last step of the master 
controller. The control gear, it may be mentioned, 
was supplied by Messrs. The Igranic Electric Company, 
| Limited. 

As shown in Fig. 2, the barrel-wheel pinion is designed 
so that it can be drawn out of gear to permit the barrel 
to run freely when lowering wagons down the incline 
at speed. Under this condition, the barrel is controlled 
by two mechanical post brakes, one at each end, and 
it is also fitted with an automatic centrifugal brake 
| arranged so that if the lowering speed should exceed 
| 20 m.p.h. the main brakes are applied. 

The driver’s platform is mounted well above the 
winding barrel and on it are located the master con- 
troller, brake gear, neutral gear lever, depth indicator, 
and tachometer, as will be clear from the two figures. 
The gear should thus be simple and convenient to 
| handle, as well as safe and reliable in operation. 


18 


| 








OpeNINGS FoR British PrRopucts AsBpRoAp.—Confi- 
dential reports on the markets for wireless apparatus in 
Portuguese West Africa, for coin-operated vending 
machines in the British West Indies, for enamelled 
| hollow-ware in Bolivia, for tin-plates and black-plates 
in Bulgaria, and for pedal cycles in Switzerland, have 
been issued by the Department of Overseas Trade, 
35, Old Queen-street, London, 8.W.1. Interested 
British firms should apply to the Department for copies 
of the reperts, quoting reference A.Y. 11,991 in the 
ease of Portuguese West Africa; A.Y. 11,993 in that 
of the British West Indies; G.Y. 12,978 that of 

Bolivia ; G.Y. 13,002 in that of Bulgaria ; G.Y. 

13,003 in that of Switzerland. 


in 
and 
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DIAGRAMS OF THREE MONTHS’ 


JULY 


METAL PRICES. 


SEPTEMBER 
£ 13 






(4084) JULY “ENGINEERING” 

Notr.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations 
of the London Metal Exchange for “fine foreign” and “ standard” metal, respectively. The prices shown 
for lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case of 
steel plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 
silver is per bottle, the contents of which vary from 70 Ib. to 80 lb. The price of tin-plates is per standard 
box, but in all other cases the prices are per ton. Each vertical line in the diagram represents a market day, 
and the horizontal lines represent 11. each, except in the case of the diagram relating to tin-plates, in which they 
represent ls. each. 


THE ACTIVITIES OF THE | 


in London, but affords evidence of the co-operation 


ENGINEERS’ GERMAN CIRCLE. which exists between British and German technical men, 


gat | who have much to learn from each other. On the 
By H. P. Spratt, B.Se., A.I.Mech.E., V.D.I. occasion of our first birthday, Herr E. H. Riiter 


In the list of London technical societies quoted conveyed to the Circle, on behalf of the German Embassy 
in the 1933 edition of ‘‘ Minerva” Jahrbuch der gelehrten | in London, their appreciation of our work, and best 
Welt (Yearbook of the Learned World), reference will | Wishes for our future success. 
be found to an:— It is often said that the British are too insular ; 

Engineers’ German Circle (Deutscher Ingenieurzirkel but those of us who can, do appreciate the importance 
in London). 1931 Gegriindet mit Unterstiitzung der|of German for its wealth of literature and modern 
Institution of Mechanical Engineers (London) und des | science which it records. Considered as a word-system, 
Vereins deutscher Ingenieure (Berlin). Zweck : Férder- | German is one of the purest in existence; for example 
ung der Kenntnis der deutschen Sprache in der Technik | there is the honest frankness of “ Speisekarte ” (food- 
durch Vortriige und der Freundschaft und Zusammen- 3 owas ‘ ” 
arbeit englischer und deutscher Ingenieure.—Mitglieder- card) to contrast with the sophisticated mene 
zahl: rd. 200.—Jahresbeitrag : 7s. 6d.—Vors.: Dr. 8.J.|0f the British. In the technical sciences, we also 
Davies. Sekr.: H. P. Spratt (Science Museum, S.W.7). | find pure compounds like ** Fernsprecher ” (far-speaker) 

This reference* is new in “ Minerva,”’ but the Circle | preferred, rather than Latin or Greek importations 
has now ceased to be a novelty in London. It has|such as “telephone.’”” These German compounds 
passed out of its experimental period or “ childhood ” | sometimes become monstrous; it must, for example, 
(ample reward for those who have reared it with almost | flatter a chemist’s sense of his own importance to be 
paternal care), and established itself with a membership | addressed as Herr Gesundheitswiederherstellungs- 
of more than two hundred. That we were able to | mittelszusammenmischungsverhiltniskundiger. But 
proceed into our second year with such a membership | such words can be readily dissected with a little 
shows not only that our activities have been appreciated | experience. Much more dreadful, however, is the 
German “ der-die-das-dem-den”’ complex, which is 
little short of mental torture to Britons used to one 
Founded in | faithful universal ‘“‘ the’ which never lets us down. 
In order to read technical articles in German, it is 


‘ 





* A translation is as follows :— 
Engineers’ German Circle in London. 
1931 with the support of the Institution of Mechanical | 





Engineers (London) and of the Verein deutscher | fortunately not necessary to master all its intricacies 
Ingenieure (Berlin). Object: to further the study of | and antiquated declensions (if these have not already 
technical German with lectures, and the friendship and ¥ 


with a little 
experience, one soon acquires the German idiom and 
construction of sentences, and becomes familiar with 


. bes : | been endured in school ad nauseam) ; 
co-operation of English and German engineers. Member- | 


ship: 200 approximately. Annual subscription: 7s. 6d. | 


booklets* and technical dictionariest are now available, 
and the main objects of the Engineers’ German Circle 
in London, as outlined in the writer’s previous article,} 
are :—(a) to further the study of technical German ; 
(b) to give an opportunity of hearing lectures in 
German by German-speaking technical men; and 
(c) to bring together engineers interested in Conti- 
nental technical developments; in short, the study 
of “German engineering and engineering German.” 
We should like at the same time to emphasise the 
fact that the Engineers’ German Circle is a purely 
scientific society, and has no commercial or political 
interests whatever. 

The Engineers’ German Circle holds its lectures in 
the Main Hall at the Institution of Mechanical Engi- 
neers, by kind permission of the Council, under the 
chairmanship of Dr. 8. J. Davies, about once every 
three weeks during the Sessions, on Mondays at 6 p.m. 
(members meet for tea and German conversation from 
5.15 p.m.). With the collaboration of the Verein 
deutscher Ingenieure, we are able to arrange an excellent 
series of technical lectures by eminent German engi- 
neers. These lectures are not confined to mechanical 
subjects alone; on the contrary, we endeavour to 
embrace engineering science in its broadest sense, 
as a survey of our 1932-33 Session will show : 


October 10, 1932 :—Herr Diplom-Ingenieur F. 
Ohlmiiller, of Siemens-Schuckertwerke, Berlin: ‘* Der 
Benson-Hochdruckkessel (225 atmos.) als Land- und 
Schifiskessel, Ausfiihrungen und Erfahrungen”’ (The 


Benson High-pressure Boiler, 3,200 Ib. per square inch, 
as Land and Marine Boiler, Construction and Results).§ 
October 31 1932:—Herr Diplom-Ingenieur R. E. 
Strub, Chief Engineer of Messrs. W. H. Allen, Sons and 
Company, Limited, Bedford: ‘‘ Neue Konstruktionen 
vonj Dieselmotoren *’ (New Designs of Diesel Engines). 


November 14, 1932:—Herr Dr.-Ingenieur R. K. 
Fischer, Chief of the Technical Department, Foster 
Wheeler, Limited, London: “ Neuzeitliche Erdél Auf- 
arbeitung ” (Modern Oil-Refinery). 

December 19, 1932 :—Herr Dr.-Ingenieur W. 
Sichardt, of the Technische Hochschule, Berlin : 
** Grundwasserabsenkung und chemische Bodenver- 


festigung als Hilfsmittel im Grundbau” (Ground-water 
lowering and chemical consolidation of the underground 
to facilitate foundation work).{ 

February 6, 1933: 
“Ueberblick iiber die 
Stahl’ (A Review of 

February 20, 1933:—Herr Diplom-Ingenieur Ernst 
Kugel, of the Schloemann A.-G., Diisseldorf: ‘ Neues 
aus dem Gebiet des Walzwerks und Hiittenmaschinen- 
baues ” (New Developments in the Design of Rolling- 
mill Equipment).** 

March 6, 1933 :—Herr Diplom-Ingenieur Franz 
Kienast, of Halle (Saale) :—(1) “* Die Braunkohle, ihre 
Entstehung, Gewinnung und Verarbeitung’’ (Brown- 
coal: formation extraction and _ preparation). (2) 
* Bodenverbesserung durch Bodenverjiingung ~ 
(Ground improvement by soil renewal). ft 


March 13, 1933 :—Herr 


-Herr Victor B. Reichwald: 
Herstellung von Eisen und 
Iron and Steel Manufacture). 


Dr.-Ingenieur Fritz Engel, 
Director of Research, of Electroflo Meters Company, 
Limited, London: ‘“ Neuerungen im Aufbau’ war- 
metechnischer Mesageriite. Temperaturmessgerate, 
gasanalytische Apparate und Mengenmesser”’ (Latest 
developments in the design and application of industrial 
instruments: the measurement of temperature and 
fluid-flow, and gas-analysis). 

April 3, 1933:—Herr Dr.-Ingenieur Kurt Johl, 
Lecturer at the Universities of Halle and Wittenberg : 
“Stand und Probleme der Elektrizitiétsversorgung 
Europas" (Modern developments and problems of 
electric power supply in Europe). 

For the benefit of most of us whose German is not as 
fluent as they would wish it to be, the lecturers are 
asked to speak slowly and distinctly, and to use simple 
forms of expression. All lectures delivered to the 
Circle are illustrated with lantern slides or cinema 
films, in order to help members to understand better the 
technical terms involved ; the lectures, as a rule, last 
about forty minutes, which allows time for a short 
discussion in German to follow. Quite apart from 
their value as spoken technical German, lectures 
delivered to the Circle are technically of such a standard 
as to merit their translation and publication in full. 
There is no lack of social attractions in the Engineers’ 








* For example, Hugo’s German in Three Months 
without a Master. Hugo, London. 

+ For example, Webel, A.: German-English Technical 
and Scientific Dictionary. Routledge, London. 

t ENGINEERING, Sept. 30, 1932, page 398. See also, 
Spratt, H. P.: “‘ Der Deutsche Ingenieurzirkel in London.” 
Neue Londoner Zeitung, Sept. 16, 1933. 

§ Ohimiiller, F.: ‘The Benson Land and Marine 
Boiler—Construction and Results.” Translation of a paper 
read at the Engineers’ German Circle, London, Oct. 10, 
1932. The Steam Engineer, Nov. 1932, The Engineer, 
Oct. 28. 

|| Strub, R. E.: ‘“‘ New Designs of Diesel Engines,” 
Queen's Engineering Works Magazine, Bedford, No. 30 
(Jan. 1933). 

{ ENGINEERING, Dec. 30, 1932. 

** The Engineer, Feb. 24, 1933. 





Chairman: Dr. 8. J. Davies. Secretary: H. P. Spratt - me 2 ~ 
‘one’s specialised technical terms. Numerous helpful 


(Science Museum, S.W.7). 





tt Enerneertne, April 7, 1933. 
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German Circle. There is ample time for tea and 
German conversation before all the lectures, and 
informal dinners are held afterwards at the Anglo 
German Club, with further opportunities for social 
German conversation and German music. In addition, 
summer excursions for members of the Circle, ladies 
and friends, are held between the lecture sessions ; last 
year a summer visit was made to the Deutsche Luft 
Hansa A.-G. (German Airways) at Croydon Aerodrome * 
on Saturday afternoon, July 9, 1932, with a short 
lecture on technical aspects of the aerodrome from Herr 
R. A. Jahn, the Director. A further visit was also 
made to the German liner Uckermark in the Thames 
at Greenwich, on Thursday afternoon, October 20, 1932, 
when members of the Circle were able to inspect the 
first marine Benson boiler installation.t This summer, 
a visit was made to the Science Museum,t by kind 
permission of the Director, Colonel Sir Henry G. Lyons, 
F.R.S., who in his address of welcome outlined the 
scheme for future development of our national museum 
of technical science. After a short introductory lecture | 
on “ Die Geschichte, Entwickelung und Titigkeit des | 
Science Museums” (The History, Development and 
Activities of the Science Museum), the audience divided 
into three parties and were shown over the various 
sections of the Museum collections by three German 
guide-lecturers. A further visit, in which forty of our 
members participated, was made on Saturday afternoon, 
September 2, to the new dock works of the Southern | 
tailway Company at Southampton, by courtesy of | 
the docks engineer, Mr. F. E. Wentworth-Sheilds, | 
0.B.E., M.Inst.C.E. This included an inspection of the 
new electrical sub-station and pumping-plant ; a trip 
by rail-saloon to view the reclamation area, 400 acres 
of mudland north of the new 7,000 ft. of deep water | 
quay wall of monolithic construction ; and finally, an | 
inspection of the world’s largest graving dock recently | 
opened by H.M. King George V, built primarily to | 
accommodate the new 72,000 tons Cunard liner, but of 
sufficient dimensions for vessels up to 100,000 tons. | 
The dock holds 260,000 tons of water, which can be 
ejected in four hours by a group of four electrically 
driven centrifugal pumps. 

As a result of our Circle’s activities in London, a | 
reciprocal Zirkel Englisch sprechender Ingenieure (Circle | 
of English-speaking Engineers) has recently been formed | 
in Berlin with similar objects ;§ and these European 
developments will probably soon be followed with the 
formation of a German Circle in New York|| by the 
American Society of Mechanical Engineers, who have 
also lent their support to the new Zirkel in Berlin. 
British or American technical men who intend to visit 
Berlin, particularly those who would be prepared to 
deliver illustrated lectures to the Zirkel, are invited to 
communicate with the Secretary, Herr Diplom- 
Ingenieur W. Parey, at the Ingenieurhaus, Berlin N.W.7. 
The new Berlin Zirkel already numbers 170, and will no 
doubt soon outnumber us with a membership of 200 in 
London. 

The first lecture of our next autumn session will be 
held (as above) on Monday, October 16, when Herr 
Professor Dr.-Ingenieur A. Nagel, of the Technische 
Hochschule Dresden, will deliver a lecture, illustrated 
with lantern slides, on “‘ Forschungen aber die Vorgange 
im Verbrennungsmotor ” (Researches on the Operation 
of Internal-Combustion Engines). The subscription to 
the Circle is 7s. 6d. per annum, which is just sufficient 
to cover the cost of correspondence, teas and other 
expenses incurred in connection with our lectures. All 
enquiries, applications for membership, and offers 
of illustrated technical lectures from German visitors 
to London should be addressed to the writer at the 
Science Museum, London, 8.W.7, who acts as secretary. 





Tue Suvrrine, ENGINEERING AND MAcuINeRY EXxut- 
BITION : Erratum.—We regret that, in describing the 
exhibits at the Shipping Exhibition of Messrs. The 
National Gas and Oil Engine Company , Limited, Ashton- 
under-Lyme, on page 255 ante, it was stated that the 
reverse gear fitted to the 120 brake horse power engine 
illustrated on page 257 was of the bevel-wheel epicyclic 
type, as fitted to smaller models. Actually the box was 
of the firm’s new oil-operated type, in which two pinions 
mounted on the primary shaft engage with two corre 
sponding wheels on the secondary shaft, one for ahead, 
and the other through an idler pinion for astern running. 
The wheels normally revolve free on the secondary shaft, 
but can be coupled to it to engage either gear by means 
of oil-operated clutches The arrangement results in 
exceptional ease of control, the short control lever being 
moved into the ahead, neutral or astern positions with 
a very slight effort. 





* The Engineer, July 15, 1932, page 73. 

+t Ibid., October 28, 1932. 

t lbid., May 26, 1933, 

§ “Zur Pflege der englischen Sprache,” V.D.I.— 
Nachrichten, July 27, 1932, page 1; and ENGINEERING, 
November 25, 1932, page 629. Spratt, H. P.: “ Engi- 
neers’ German Circle in London and Zirkel Englisch 
yee Ingenieure in Berlin."’ Engineering Progress | 
(Berlin), May, 1933, page 98. 

Mechanical Engineering, New York, March, 1933, | 
page 180 





METAL-CLAD RING MAIN SWITCH 
UNIT. 


Ow ring mains of small capacity, or where an inter- 
mediate tapping is taken off the portion of a large 
main which lies between two fully protected sub- 
stations, the switchgear for sectionalising the ring 
may be of the non-automatic type, only that employed 
for controlling the “ teed-off”’ feeder being fitted with 
trips. In such cases maintenance is facilitated by 
providing testing terminals on the ring main cables, 
and when this is done it is desirable to fit interlocks, so 
that access cannot be obtained to them until the line is 
earthed. 

A compound and oil-filled metal-clad ring main unit, 
which has been developed by Messrs. Ferguson, Pailin, 
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Limited, Higher Openshaw, Manchester, to meet 


these conditions and to‘replace the costly and bulky 
units, which are sometimes used for the purpose, is 
illustrated in Fig. 1. It comprises a combination of a 
vertically isolated oil circuit breaker and two fully 
interlocked oil-immersed isolating switches as shown 
diagrammatically in Fig. 2. The circuit breaker is of 
the firm’s round tank design and has sufficient rupturing 
capacity for the work it is called upon to perform. 
The isolating switches are lever operated and have three 
positions—* on,” “ off,” and “earth.” The operating 
lever works through a gate which prevents inadvertent 
earthing of the cable, and, as previously mentioned, an 
interlock is fitted so that it is impossible to obtain 
access to the testing terminals until the cable has been 
earthed. Jointing is facilitated by placing the cable 
boxes well clear of the floor and the usual current and 
potential transformers can be incorporated in the 
unit. The pedestals are ma:‘e up of welded steel plate 
and the enclosure effectively safeguards the unit against 
dust, vermin, or moisture. 


Dieset-Evectric RarLway TRACTION IN AUSTRALIA. 
—Tenders for the supply of Diesel-electric units have 
been invited recently by the Victorian Railway Commis- 
sioners, Australia, preparatory to the introduction of 
Diesel-electric trains on their system. 









CATALOGUES. 


Oil Engines.—Messrs. Petters, Limited, Yeovil, have 
issued small folders giving very full particulars of their 
atomic Diesel-oil engines in powers from 7 to 540 brake 
horse-power for the stationary type and 27 to 450 brake 
horse-power for the marine type. 

Motor-Starters, &c.—We have received from Messrs. 
The Igranic Electric Company, Limited, Bedford, leaf 
catalogues dealing with pressure switches, automatic 
motor-starting pillars, triple or double-pole push-button 
starters, and automatic motor starters. 

Engraving Machine—A catalogue describing an 
automatic engraving machine for circular scales, made 
by Messrs. Herbert Lindner G.m.b.H., Berlin, is to hand 
from their agents, Messrs. Stedall-Dowding Machine 
Tool ‘Company, 145-157, Clerkenwell-road, London, 
E.C.1. 

Locomotives.—Some interesting particulars of the 
Henschel locomotive with condensing tender are given 
in a circular received from Messrs. Gossell and Son, 
Limited, 110, Cannon-street, London, E.C.4, who repre- 
sent the makers, Messrs. Henschel and Sohn A.-G., of 
Cassel. 

Pneumatic Tools.—Two new pneumatic tools, for drill- 
ing small holes and for the milling of rock drill bits are 
respectively described in catalogues to hand from Messrs. 
Sabeen Brothers, Limited, Camborne, Cornwall. The 
first is a hand tool, the second is mounted on a cast-iron 
pedestal. 

Valves.—A descriptive catalogue of their full-bore 
valves, with dimensions and prices, is to hand from Messrs. 
Everlasting Valve Company (Great Britain), Limited, 
125, Balham High-road, London, 8.W.12. The valves 


are now made by Messrs. Hunt and Mitton, Limited, 
Birmingham. 
Textile Machinery.—Messrs. Platt Brothers and 


Company, Limited, Oldham, have issued a technical 
bulletin containing descriptions of their improved heavy 
canvas loom, dust filters, and pneumatic cotton conveyor. 
Some interesting notes on the methods of producing 
cotton yarn are given. 

Railway Signals.—A handsomely printed and _ illus- 
trated pamphlet describing the electric signalling system 
which they constructed for the Brighton line of the 
Southern Railway is to hand from Messrs. The Westing- 
house Brake and Saxby Signal Company, Limited, 82, 
York-road, King’s Cross, London, N.1. 

Oil Engines.—The National Gas and Oil Engine 
Company, Limited, Ashton-under-Lyne, have issued 
two interesting numbers of their Bulletin describing the 
application of their oil engines to machinery for the 
manufacture of roofing tiles, to a yacht 60 ft. in length, 
a fishing boat, road rollers, &c. 

Coal Mill.—Messrs. Babcock and Wilcox, Limited, 
Farringdon-street, London, E.C.4, have issued a descrip- 
tive catalogue of the Fuller-Bounot mill, which is a ball 
mill for the slow speed grinding of coal to fine dust for 
boiler firing. The mill is complete with apparatus for 
preparing the coal and conveying it to the furnace. 

Aluminium Machine Parts.—The British Aluminium 
Company, Limited, Adelaide House, King William- 
street, London, E.C.4, have reprinted from The Textile 
Manufacturer a review of the many parts of textile 
machinery in which iron has been replaced by alu- 
minium. This should interest machine makers generally. 

Excavating Machine.—Messrs, Ransomes and Rapier, 
Limited, Ipswich, have issued a further catalogue of 
their 34-cub. yard excavator with electric drive. It is 
mounted on crawler bands and has propelling speed of 
0-77 m.p.h. It takes all the usual equipment of the 
steam shovel, but is specially designed for the heaviest 
excavating work. 

Back-Pressure Turbines.—A _ catalogue describing 
their back-pressure steam turbine, a new product, is 


| to hand from Messrs. the Brush Electrical Engineering 


Company, Limited, Loughborough. This turbine is 
designed mainly for works in which a large amount of 
steam for process work or heating is required, and a 
very considerable saving is claimed. 

Woven Wire.—A catalogue of patterns of woven 
wire is to hand from Messrs. G. A. Harvey and Company 
(London), Limited, Woolwich-road, London, 8.E.7. This 
material is called ‘‘ Metalace *’ because, by a new weaving 
process, diagonal strands are introduced in addition to 
the cross strands of ordinary weaving. All the usual 
materials are available in the new designs. 

Gas Burners and Stoves.—Leaf catalogues of three gas 
burners described as laboratory Bunsen, controlled 
radiant flame, and splay flame drip-proof ring, are to 
hand from Messrs. The Selas Gas and Engineering Com- 
pany, Limited, City-road, Manchester, 15. The same 
firm send a catalogue of a semi-muffle combination 
soldering-iron stove and miniature furnace. All this 
material is of considerable interest. 

Oil Pumps.—A catalogue dealing with a series of pumps 
for all branches of the petroleum-refining industry has 
been issued by Messrs. G. and J. Weir, Limited, Cathcart, 
Glasgow. It gives particulars of reciprocating and 
centrifugal pumps for all types of driving, and deals 
with special points in the designs to suit the various 
parts of the refining process, and the various localities in 
which it may be carried on. 

Colliery Winding Engines.—That the colliery winding 
engine remains one of the most specialised and charac- 
teristic of machines owing to its flexibility of operation, 
its widely varying loads, and its close connection with 
safety of life is » Bern brought out in the new catalogue 
of Modern Winders issued by Messrs. The English Electric 
Company, Limited, Queen’s House, Kingsway, London, 
W.C.2. 
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THE NEW PASSENGER QUAY AND | from the island of Pelée, Fig. 1. This project, 
MARITIME STATION AT THE however, did not mature, and it was not until the | 





| year 1738 that constructional works were under- 
PORT OF CHSRSUURS. : taken for a joint military and commercial mer | 
By Brysson Cunntnanam, D.Sc., M.Inst.C.E. | consisting of two breakwaters, an outer harbour | 


THE opening on July 29 last, by the President | and an inner wet dock entered by a lock. These | 
of the French Republic, of the new quay and mari- | works were at the point of completion when they | 
time station at Cherbourg, for transatlantic passenger | were seriously damaged by English forces in 1758. | 
traffic, was regarded in France as an event of national | Reconstruction was begun in 1764, and was com- 
importance. Taken in conjunction with the almost | pleted before the Revolution. Various modifications 
simultaneous inauguration of the new “ Quai | were introduced into the design and without pursuing | 
d’Escale,” or passenger landing jetty at Le Verdon | in detail the chequered history of the undertaking, 
(Port of Bordeaux), the works in connection with'it may be said briefly that the ultimate result 


Fig. 1. GENERAL PLAN OF CHERBOURG HARBOUR 
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Pass, the most frequented, with a width of 1,100 m. 
and a depth of 12 m. below zero of marine charts 
(low water of extraordinary spring tides), and the 
Eastern Pass, with a width of 700 m. and a depth 
of 8 m. below zero. The tidal range at springs is 
usually about 18 ft., but may reach 22 ft. at extra- 
ordinary tides. 

The Great Roadstead, over a considerable part 
of its area, provides depths up to 12 m. and 13 m. 
at low water, and is particularly well adapted to the 
anchorage of large vessels, the bottom being of 
sand, or a mixture of sand and mud. 
| To the south of the Great Roadstead, lies a second 
|enclosure, the Petite Rade, or Lesser Roadstead, 
| which is formed by the Digue du Homet, 1,000 m. 
|long, constructed by the military authorities just 
| before the war, and the Jetée des Flamands, 1,350 m. 
|long, of recent construction. The intervening 
| passage for shipping is 500 m. in width and the 
| inner area affords natural depths of water decreasing 
from 11 m. to 6 m. 

At the close of the European War, apart from the 
foregoing protective works, the port of Cherbourg 
consisted of the following: (1) An outer harbour 
(Avant Port) of 16 acres and a small inner wet 
dock (Bassin de Commerce) of 13 acres connected by 
a lock, 197 ft. long and 52 ft. wide ; (2) 1,000 lineal 
metres of deep water berthage (26 ft. at low water) 
at the Jetée du Homet ; and (3) a petroleum depét 
at Querqueville with a pipe line system ashore. 
The western quay of the outer harbour provided 
| accommodation for fishing craft and steam trawlers ; 
| the eastern quay, with the exception of a small 
| portion devoted to cross-channel traffic, was reserved 
| for the reception of passengers from overseas, This 
| passenger traffic, so modestly catered for in the 
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which were described in ENGINEERING of October 7, | has been the formation of a magnificent artificial 
1932, the event is significant of the development | harbour, or roadstead, with an area of 1,500 hectares 
in the facilities which are now being provided for the | (3,600 acres), which occupies the whole of the coastal 
expeditious transfer of passengers and mails at | embayment lying between the Pointe de Querque- 
ports of call. The deep-water berths at Cherbourg | ville on the west side, and the island of Pelée on the 
and Le Verdon are akin and, in some sense, a/east, distant about 7,000 m. (about 44 miles), | 
reply to the recent provision of similar accommo- | together with certain interior shipping accommo- | 
dation at Southampton in this country. | dation which will be referred to later. The Grande | 
Owing to a curious combination of circum-| Rade or outer roadstead, shown in Fig. 1, is en- | 
stances, Cherbourg fulfils a dual réle. Apart from | closed by three substantially-built breakwaters, which 
its passenger traffic and commercial activities, it is, | completely shelter it on all sides from tempestuous 
and ever since its creation has been, essentially | seas. On the west there is the Digue de Querque- 
a great naval base. In the 17th Century the cele- | ville, 1,100 m. long; in the centre, along the north 
brated engineer Vauban recognised the capital | frontage, the Digue du Large, 3,700 m. in length ; | 
importance of its situation from a military point of | and on the east, the Digue de Tourlaville, with its | 
view, and proposed the formation of a national | narrow intersecting passage called the Trouée du | 
harbour by the construction of two converging | Becquet, which has a width of70m. The main ship- | 
breakwaters, one from Le Homet and the other’ ping gateways are two in number, viz., the Western 
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past, has now assumed a striking importance, and 
has given rise to the recent quayside developments. 


Traffic of the Port of Cherbourg. 





: Number of Aggregate Number 
Year. Liners Tonnage of 
Calling ¥ Passengers. 

1869 17 81,507 

1880 M4 178,746 

1900 . 378 1,651,884 

1913 . 555 4,503,653 

1925 +a 876 21,517,006 

1930 : 946 25,529,264 183,786 


Originally designed, as stated, for naval and 
military purposes, the Grande Rade has come to 
be used during recent times in ever-increasing 
numbers by transatlantic liners making Cherbourg 
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a port of call. Situated at the extremity of the 
peninsula of Cotentin, the port has proved a con- | 
venient point of arrival and departure for passengers 
for whom Paris is either a starting place or destina- 
tion, or a centre of communication with Central 
Europe. Dating from 1869, there has been a 
steady and rapid increase in this traffic, interrupted 
only during the period of the war, as is evidenced | 
by the statistics given above 

During the development of this feature of the 
activities of the port, the process of embarkation 
and disembarkation was accomplished by a service 
of tenders passing between the vessels lying at 
anchor in the Grande Rade and the Eastern Quay 
of the Avant Port, where a berthage of 250 lineal 
metres and a small masonry structure with timber 
annexes served to connect with three lines of un- 
covered railway track. The obvious insufficiency | 
of this accommodation became increasingly evident | 
after the war, and, in 1921, on the initiative of the 
Chamber of Commerce in conjunction with the 
Ministry of Public Works, a scheme of port develop- | 
ment was outlined in two instalments, the first of | 
which consisted of (1) the construction of a mole, | 
or jetty, with 600 m. of frontage for tenders in berths | 
dredged to a depth of 16 ft. 6 in. below zero; 
(2) the construction of an outer protective work 
called the Jetée des Flamands, already alluded to, 
and (3) the erection on the new mole of a modern 
maritime station provided with efficient mechanical 
equipment and adequate rail connections with the 
main trunk lines to Paris and the interior. 

In the second instalment of the programme was 
placed the construction of a second mole, opposite | 
the first, with a berthage depth of 36 ft. for a portion 
of its length, the dredging of the area between | 
the two moles to the same depth and of an approach 
channel 33 ft. deep. | 


The works of the first instalment were put out to 
contract in 1923, and completed by the Hersent Com- 
pany in 1927, at a cost of about 23,000,000 francs. | 
The Jetée des Flamands, a cross section of which | 
is given in Fig. 2, was formed of a mound of rock 
rubble having its crest levelled at 1 m. below highest | 
tides, supporting a dressed superstructure of artificial 
blockwork, the slopes of the mound being protected 
on both faces by large natural blocks of stone. Pro- | 
vision has been made for a masonry capping and | 
protective parapet on the outer side. 

The mole was formed of sand pumped from 
dredgers working in the approach channel, and 
deposited within rock rubble and clay embankments 
previously formed along the outer contour of the 
mole. These embankments and deposits, as will 
be seen in the section in Fig. 3 were made in suc- 
In front of the outer slopes were 
or clusters of 
These 


cessive stages. 
driven a series of “ducs d’Albe,” 
piles, to form mooring stages for tenders. 
also are shown in Fig. 3, though they have not been 
used as such and were subsequently incorporated 
in a remodelled frontage. 





Before the foregoing works could be completed, 
it had to be recognised that they were insufficient | 
for the purpose in view. They did not meet the | 
needs of the shipping companies, whose clients, the 

direct to the rail} 
companies themselves also 


demanded access 
terminals while the 
desired to bring cargo and mails alongside the quay. | 
Tender transport never a very satisfactory 
arrangement ; there is much waste of time and under 
adverse conditions of weather, the difficulties and 
inconvenience are greatly accentuated. In conse- 
quence of these criticisms and the representations of 
the Chamber of Commerce, it was decided to aban- 
don the “ duc d’Albe ” system and to form, outside 
the line of the pile clusters, a continuous deep water | 
quay of solid masonry and, at the same time, t 
proceed with the construction of the second mole so 
as to complete a basin, which has been termed the 
“Darse transatlantique,” because it is to be par- 
ticularly devoted to the service of liners crossing the 
Atlantic. Officially, however, it is Darse No. 1, 
being the first of a series of three similar basins to 
be constructed in the “ Anse des Mielles ” to form 
a commercial port. 

With a length of 620 m. and a width of 230 m., 
Darse No. 1 presents the form of a parallelogram, 
having an area of 35 acres and an aggregate length 
The depths 


passengers, 





1s 





of quayage in deep water of 1,482 m. 


NEW PASSENGER QUAY AT CHERBOURG. 

















Fie. 5. GENERAL View oF SITE. 


at low water of extraordinary spring tides (zero 
datum) are at present 11 m. in the northern half of 
the basin and 10 m. in the southern half, to be 
ultimately increased to 13 m. and 12 m., respec- 
tively, except in the immediate vicinity of the South 
quay, where from 10} to 11 m. is considered sufficient 
for the small berthage length of 242 m. The bottom 
depths have been obtained by dredging and removing 
a mass of 4,300,000 cub. m. of sand, gravel and clay 
reposing on the underlying rock, which, in places, 
had itself to be cut away. 

This rock substratum of greyish blue 
rather foliated and soft on the surface, but increas- 
ing in hardness and sometimes interpenetrated by 
intrusions of quartz at a depth of 1 m. or 2 m., 


schist, 


|outcropping generally at levels of between 11 m. 


and 14 m. below zero, has formed an excellent 
foundation for the quay walls. The three quays, 
West, South and East, rest directly on the rock and 
are constructed on a uniform system. They are 
constituted of a vertical concrete wall with a con- 
stant width of 6-20 m. for the West and East quays, 
and of 5-20 m. for the South quay, carried up to 
a coping level of 7-80 m. above zero datum. 

The wall, bedded in sound rock to a depth of at 
least half a metre, receives earth pressure only 
against the portion of its height between rock level 
and 4 m. below zero, above which level the wall is 
immersed in water back and front, the sea having 
free access to the rear of the wall by means of 
apertures in the face. 

The construction of No. 1 quay, of which a view 
is given in Fig. 5, as executed by the contractors, 
Christiani and Nielsen, as follows: 
was formed of a line of 21 reinforced 
Each caisson, 


Messrs. was 
The wall 


concrete caissons placed end to end. 


as shown in the plan and sections in Figs. 6 to 8 
was 33 m. long, 6-20 m. wide, and 16 m. high. 
The caissons, which weighed 1,700 tons apiece, were 
constructed first in an excavated chamber, or 
dry dock, lined with interlocking steel piles at the 
South quay, and having a floor at the level of 

1m. A view is given in Fig. 13. On reaching a 
height of 8-50 m., sufficient to permit of dis- 
placement by flotation, the caisson was moved to 
a prepared bed of gravel outside the chamber with 
a floor level of — 4m. Here the building of the side 
walls 20 cm. thick, was continued to completion, 
leaving the chamber free for the construction 
of further caissons. The duration of operations 
inside the chamber was about one month. On 
completion, the caissons were towed into position 
and aligned in front of the ‘* dues d’Albe,”’ the piles 
for which had been previously driven. Having 
taken a bearing on the prepared site, sinking was 
continued by means of excavation under compressed 
air within the working chamber at the foot of the 
caisson, there being four air locks to each caisson. 
These can be seen in Fig. 14. As the caisson was 
lowered it was filled with concrete, the aggregate 
on completion reaching 3,100 cub. m. 

The extension of the wall upwards above the top 
of the caisson was effected by shuttering in stages, 
and as in the case of the caissons above described, 
this involved tidework, which caused delay, for the 
subsequent batch of caissons prepared for No. 2 
quay, the height prior to flotation into position has 
been increased so as to bring the caisson top above 
highest water level and enable the work to be carried 
on independent of tidal fluctuations. This modified 
form, with an offset at the top and a re-arrangement 


‘of the air lock shafts, is shown in Figs. 9 to 12. 
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The caisson ends were shaped with splayed in- | 
dentations to form a key which was filled with | 
concrete between sheet piling. 

To connect the quay wall with the mole embank- 
ment, a system of reinforced-concrete piles was 
driven as shown in Fig. 15, and on these, with a 
cross framework of main and secondary beams, | 
was laid a “platelage” or decking of concrete 
slab, to be seen in Fig. 3. This decking has been | 
calculated to sustain a load of 5,000 kg. per square 
metre. 


(To be continued.) 


RATIONAL ECONOMY IN THE 
DRAWING OFFICE. 


In these days when rationalisation is working out | 
its effects, possibly not always according to plan, | 
it is not wise to forget that the larger the organisa- 
tion the greater the loopholes for waste, both in 
number and extent. Not least amongst these loop- 
holes is the large drawing office which frequently, 
indeed perhaps generally, consists of what in effect 
is a collection of small ones, the various sections being 
under leaders with their own juniors. Such an 
arrangement inevitably increases the number of 
juniors or, worse, often employs seniors on un- 
important or unsuitable work. It makes, too, for 
a multiplicity of similar details which are capable 
of standardisation, and also for a costly variety of 
bought-out fittings such as lubricators, ball bearings, 
stop valves or even bolts and studs. Still more 
wasteful is the number of sections and bars called 
for, preventing advantageous buying and adding 
greatly to the labour and expense of the general 
stores. 
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One means of putting the matter upon an orderly 
and efficient basis is to relieve the various section- 
leaders of the less important details, the general 
arrangement and assembly-drawings being passed 
to a detail section-leader having the necessary staff 
of juniors. A considerable point here is the in- 
escapable fact that draughtsmen are diverse in their 
virtues: one is reliably mathematical, another 
ingenious in movements, a third has a nice eye for 
lines, and so on, but few have a real knowledge of 
production. Actually it is somewhat outside the 


| range of their functions excepting, of course, certain 


elemental facts. The designing draughtsman’s job 
is to make his machine work. Should he happen to 
be at the same time a good production designer, 
If the detail section-leader is 
chosen with a special eye to workshop knowledge, 
he can introduce a most valuable influence at an 
early stage in making a casting suitable for machine- 
moulding or jigging, avoiding unnecessary cores or 
right- and left-hand patterns, making gears so that 
they need not be cut singly, using as few changes 
of drill as possible—the list of things can readily 
be lengthened. Under his charge naturally falls 
standardisation, beginning with bar-sections which, 
over a reasonable period of years, have met the 
major needs of the business. Other bought-out 
details follow—e.g., one size of lubricator or grease 
cup for a definite range of diameters—while beyond 
that collars, joint pins, hand wheels, gears or gear 
blanks, &c., which may actually be made in the 
works, can, if standardised, be made in quantities 
for general application. 

In addition to being the recognised channel 
between drawing office and works, the detail section- 
leader may also be the liaison between drawing 





office and buying department, thus preventing 
uncalled-for departures from regular supplies. If 
at the same time he is responsible for the issue of 
office stores, that minor matter will not cove 
economical attention. It is not to be expectef that 
such a section would function equally well in all 
drawing offices. In one, for instance, from which a 
onstant succession of new machines flows out to 
meet fleeting demands in the particular industry 
served and in which the number of machines may 
not be large, there might not be the same justifica- 
tion as would undoubtedly be experienced where 
the conditions of mass production are approached. 
But in any case the drawing office need not be the 
extravagant overhead which it is frequently con- 
sidered to be. It may, in fact, be made a powerful 
help towards more economical and efficient pro- 
duction in the works. 


PERMANENT SET IN CERTAIN CAST 
NON - FERROUS ALLOYS AND 
AUSTENITIC CAST IRONS. 


By J. E. Hurst. 


THERE are a large number of cases in general 
engineering practice in which parts are retained in 
position by means of stresses created by interference 
or force fits. A number of recent additions to such 
cases occur in automobile engine practice where 
renewable valve seat inserts, renewable dry liners, 
and valve guides are calculated to be held in position 
by reason of the hoop stresses created by interference 
fits. The application of such methods of fitting 
parts brings into prominence considerations of the 
permanent set capacity of materials. This is par- 
ticularly important in the case of non-ferrous alloy 
materials, most of which, unlike steel, undergo 
appreciable permanent set at quite low stress values 
and have elastic ranges less clearly defined. The 
importance of these considerations is further em- 
phasised in the case of non-ferrous alloys where in 
service the stress conditions due to the initial 
interference fits may be modified very consider- 
ably by the superposition of stress conditions 
arising out of different and steep thermal expansion 
gradients. Such conditions arise in the case of 
exhaust valve seat inserts in internal-combustion 
engines. 

Some determinations of the permanent set values 
of certain non-ferrous alloys will be of interest. The 
determinations have been made in accordance with 
a procedure in common use in the works with which 
the author is connected and which is based upon the 
testing procedure established in B.S.I. specifications 
5004 and 4K6 (for aircraft material). This method 
of testing was rendered advisable by reason of the 
fact that the specimens examined were in the form of 
centrifugally-cast drums. In this method of testing 
a ring form specimen is machined from the sample, 
the proportions of the ring being in accordance with 
the requirements laid down in the specification. 
The test ring is gapped and in this condition can be 
used for the determination of the EN value (a form 
of modulus of elasticity) by determining the load 
required to produce a definite amount of closure or 
deformation of the gap. For the determination of 
the permanent set value quite an arbitrary procedure 
is used in the laboratories with which the writer is 
associated. The test rings are subjected to a load 
applied along a diameter at right angles to the gap, 
the load being determined generally to be equivalent 
to a stress value of 14 tons per square inch as calcu- 
lated from a relationship laid down in the specifi- 
cations previously mentioned. The extension or 
opening of the gap under these load conditions is 
measured, after which the load is removed and the 
gap allowed to close. The increase in this residual 
gap over the initial gap is regarded as permanent 
set and is expressed as a percentage of the total 
increment of gap under the applied stress. The 
results of a series of tests on a number of different 
samples of centrifugally-cast aluminium bronzes 
of the plain copper aluminium type are set out in 
Table I, on page 430. 

In addition to the aluminium content, EN value 
and Brinell hardness, the permanent set values are 
given under stress conditions of loading of 7 and 
14 tons per square inch. On re-stressing under the 
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manent set is noticed. 









represents the total permanent set due to the two 






permanent set established by 16 successive loadings 
to a stress value of 14 tons per square inch. These | 








































































TABLE IV. 


ro CLostna GAPS BY 
Test R 


PERMANENT SET DUE 


Gap after Closing 


results are curious in many respects. In the first 
place they show that the magnitude of the per- 
manent set is greater at the higher stress value ; 


amongst themselves or with the other properties 
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Specimen No Original Gap under Permanent Set Permanent Set 
Diametral Load 
In In In Per cent 
1 0-45 0-304 0-146 32-5 
= 0-442 0-354 0-088 19-9 
; 0.458 0-366 0-092 20-0 
4 0-468 0-464 0-004 0-36 
TABLE V.—PerMaAnent Ser arter Rereatep CLosine or Gaps 
“ch after Gap after closing under Tangential Pressure 
Specimen Original . ‘er 1 
. Gap inder ia 
metral 
Pressure 1 2 ; 4 6 
In In 
1 0-45 0-304 0-30 0-206 0-296 0-296 0-206 0-206 
2 0-442 0-354 0-35 0-350 0-350 0-350 0-350 0-350 
} 0-458 0-366 0-366 0-362 0-362 0-362 0-362 0-362 
r 0-468 0-464 0-464 0-464 0-464 0-464 0-462 0-462 
TABLE VI Gap-Orenine or Licut Atumintom ALLoy RINGS DUE 
Amount of 
Specimen Diameter Breadth Thickness Gap Opening 
No In n In on Slitting. 
In 
1 4-68 0-251 0-148 + 0-000 
pa 4-08 0-249 00-1445 0-008 
; 4-68 0-240 0-140 0-008 
4 4-68 0-250 0-143 0-018 


apparent irregularities. 


these circumstances. 


T 
| 












DIAMETRAL PREssURE IN Licgut ALUMINIUM ALLOY 


Tasie I.—Permanent Set Tests on Aluminium 
Bronzes. 2 
Specimen Number 9 13 12 10 11 | e 
Re 

Aluminium content, per : 
cent 10°57 10°41 10-77 11-10 11-90 BK 

EN value (modulus of : 
elasticity) lb. per square 
inch 106 13-12 11-64 10°55 10-40 12-35 

Brinell as cast 2-mm 4 
ball 10-kg. load 246 271 274 291 203 a 

Permanent set value, per 

cent. at 
7 tons per square inch ! | | 
First loading 5-62 8-15 | 6-82 | 6-87 3-61 oe ee ee ~~ gO 
“oe loading 1-25 Nil Nil 1-96 2-41 @oes)Permanent Set ..Per Cent . “ENGINEERING 
ons per square inch 
First loading 12-15 1815 8-6 10-8 4-62 | that which showed the lowest permanent set at 
Second loading 9-1 3-16 0-25 ) 0-6 y . 

Seated permanent ost efter BSS both stresses and after two loadings, actually shows 
16 loadings to a stress the highest set value. Specimen No. 12 retains the 
value of 14 tons per | : ralue 1 } an he | —_ . 
equare inch 21-6 | 13-6 | 6-2 12-7 23-2 | lowest value and shows the lowest increment in 

7 ee : value at all stages of the test. 

rABLE II.—Gap-Oprentne or Atuminicum Bronze Rixnes pve To INTERNAL STRESSES. 
Equivalent 
Amount of Load Stress 
Specimen No Diameter Breadth Thickness Gap Opening Required to B.S.1. Formula, Brinell. 
on Slitting Close Gap Tons pet 
Square Inch 
In In In In Lb 
1 4-1 0-250 0-125 0-224 3-75 3-3 302 
2 4-13 0-255 0-125 0-21 3-9 3-4 255 
TABLE IIl.—Compostrion AND MECHANICAL Properties or Lignt ALUMINIUM ALLOYS. 
Alloy Composition Elongati 
Specimen Yield Ultimate ; seeps _ Izod 
oO Point Strength pe Pipers Impact 
4) Sj Cu Zn on 2 mm 
Tons per Tons per 
Per cent Per cent Per cent Per cent square inch square inch Ft.-Ib. 
1 RS 12 6-0—7°5 1 13 7—15 7-0 
4 fatal 12 6-0—7-0 9—11 Nil 0-6 
; oo 10 5-0—6-0 &—10 1-5 2-0 
4 a4 3 13 4-5 10—12 34 4-0 


‘ 





Load to Close Stress to Close. 
Tons per 
Lb square inch 
5°15 3-91 
5-8 4-35 
5°75 4-6 
7°25 6-4 
BY RaptAL PRESSURE. 
tiap after 
closing " > 
under Dia- J ; pa ‘ — 
e e ‘ se 
metral c _— 
Pressure 
In In Per cent Lb. 
0-290 0-16 35-6 5-10 
0-348 0-004 21-2 5°75 
0-360 0-008 2 4 5-8 
0-458 0-010 2-2 7-15 
ro INTERNAL STRESSES. 
EN Value Brinell 
Ib 106 Hardness 
per sq. in 2mm. /30 kg 
11-17 36 
10-15 42 
10.86 42 
10-00 53 





but beyond this there is no clear relationship either | on any consideration of the problems arising out of 
Very frequently in examining | ings were used to determine the permanent set 


same conditions a change in the amount of per-| recorded. At the early stages of loading there does | test rings cut from castings, instances are encoun- 
appear to exist a broad relationship between the 

The amount of this change on second loading is | Brinell hardness and permanent set value, which 
indicated in the table for each stress value and each | latter appears to decrease with increasing hardness. 
alloy. The sum of the values given for each loading | This relationship clearly does not exist in the final 
| permanent set values obtained after 16 repetitions 
loadings, and the final results indicate the total | of the stress, after which the hardest specimen and 


tered where the specimens show evidence of con- 
| siderable internal stresses. This is made evident 
by the opening or closing of the gap slit in the ring. 
In most cases the movement of the gap due to inter- 
nal stress takes place parallel to the original plane of 
the ring. Cases have been encountered where the 
horns of the gapped ring move out of the original 
plane of the ring, indicating the existence of a 
longitudinal component in the internal stress 
conditions. Unfortunately in the experiments 
recorded above, no attempt was made to observe 
the existence of, or measure the magnitude of, any 
internal stress which might have been present. 
A further case has been recorded showing the 
existence of these stresses, and details are given 
in Table II. 

In this case, the test rings on slitting, sprang open 
by an amount of over 0-20 in., which, retaining the 
notation adopted in the B.S.I. specifications, is 
equivalent to a stress value of over 3 tons per square 
inch. The permanent set of specimen No. 1 only 
in this case was determined, with the result of 
10-9 per cent. on first loading and 16-9 per cent. 
n second loading to a stress value of 14 tons per 
square inch. 

The amount of permanent set in a series of plain 
copper aluminium bronzes of from 10-4 to 10-9 per 
cent. aluminium content cast by the centrifugal 
process, measured and expressed by the method 
described, varied from 6-2 per cent. to 23-2 per cent. 
at a stress value of 14 tons per square inch. 

Monel Metal.—A similar determination has been 
made on Monel metal, centrifugally cast, and the 
results obtained form an interesting comparison 
with those of aluminium bronze. The specimen 
used was cut from a casting approximately similar 
in size to those used in the aluminium bronze 
experiments viz., 4°25 in. o.d. x 0-375 in. radial 
thickness. The results obtained were as follows :— 

EN value 25-7 106 Ib. per square inch. 
Permanent set 4-9 per cent. at 14 tons per square 
inch. 

No sign of internal stress was noticed in the test 
rings. The higher EN value in addition to the 
lower permanent set value as compared with the 
aluminium bronzes will be noticed. 

Light Aluminium Alloys.—The results obtained 
from the examination of a series of aluminium alloys 
are of particular interest. Their composition, to- 
gether with the test results obtained on chill cast 
test-bars, cast 1 in. diameter and machined to 0-564 
in. diameter are set out in Table III. The ring test 
pieces for the permanent set and moduli of elasticity 
determinations were machined from annular cylin- 
drical castings of the same material as the test 
pieces, cast in sand moulds with chills embedded in 
the surface of the mould corresponding to the outside 
diameter of the casting. The castings were approxi- 
mately 4 in. internal diameter by | in. radial thick- 
ness. After cutting and releasing the gaps, the rings 
were subjected to diametral closing pressure for the 
EN value determination. This operation was 
accompanied by considerable permanent closing 
of the gap. The results are shown in Table IV 
where the amount of permanent closure of the gap 
is expressed as a percentage of the total original 
| gap, and the closing pressure is given its equivalent 
stress value in the terms of the B.S.I. specification 
relationship. Continued closing of the rings after 
this initial closure was carried out by the application 
of tangential pressure using a measuring tape. 
Further permanent closure was noticed, and after 
repetition of the closing operation the final gaps 
attained stable dimensions. The results are given 
in Table V. The final pressures to close after reach- 
ing a stable gap after this continued closing were 
determined and found to be identical with the 
original closing pressures. These final stable gap 
dimensions and pressures were used to determine 
| the EN values. 

It will be noted from Table VI that the amount 
of gap opening on slitting showed that internal 
| stresses of varying character existed in the different 
|specimens of materials. The aluminium silicon 


0 


= 





There is no clear explanation yet available of these | sample was free from stress, whereas in specimen 
It is of interest to note | No. 2 the stress was of such a character as to cause 
certain other observations which may have a bearing | a closure of the ring. 


Four further ring specimens from the same cast- 
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values in the manner as indicated previously by | up to stress values of round about 4 tons per square 
applying diametral loads to open the rings. A | inch is not unlike cast-iron in its behaviour. The 
determination of the amount of gap opening was | curves also enable an approximate comparison to 
made prior to the test, and this gave surprisingly | be made between the permanent set values obtained 
different results from those obtained above. These | by the application of diametral closing stress and 
results are set out in Table VII. | those obtained by diametral opening stresses. The 
| values under both conditions appear to be approxi- 
mately similar. It is also of interest to note that the 
jelongation values as usually expressed for these 


TaBLe VII.—Gap-Opening Tests on Light Aluminium 
Alloy Rings. 





Speci-| Dia- p eagth.| Thick- | Gapas |GapRe-| Gap alloys is no criterion as to their behaviour in this 
men | meter. “| ness. Cut. leased. Opening. permanent set test. 

= - - - —-- Austenitic Cast-Irons.—The results obtained from 

n. n. n. n. n. e examination o serie snitic cast-iro 
I I I I I | th ination of a series of austenitic cast-irons 
i a clin | Oca | eaoe | Lo coag | of the Ni-Resist type form an interesting comparison 
3 4-68 0-140 | 0-43 0-400 0-030 | with those obtained from the various non-ferrous 

| 

. <= 0-144 | 0-43 | 0-404 | — 0-026 | alloys. The Ni-Resist alloys examined were of 





varying degrees of hardness obtained by variation 
in the chromium content. The results are given 
in Table [X. In this case except where otherwise 
stated, the permanent set has been determined 
at a stress value of 14 tons per square inch. The 
extraordinarily high values of the soft grade low 
chromium content material will be noted. With 
increasing chromium the hardness and EN value 


These specimens all show a substantial negative 
opening, even in the specimen of No. 1 material 
which in the previous case showed no movement. 
Specimen No. 4 which in the previous case showed 
a positive opening of 0-018 in. now shows a negative 
opening of 0-026in. These results show the extreme 
importance of taking into consideration possible 


TABLE VIII.—PerRManent Ser or Licgur Atumtnrum Attoy Rines UNDER OPENING STREss. 


Specimen 1. Specimen 2. Specimen 3. | Specimen 4. 


Stress. Permanent Stress. Permanent Stress. Permanent Stress. Permanent 
Tons per Set. Tons per Set. Tons per Set. Tons per Set. 
sq. in. Per cent. sq. in. Per cent. sq. in. Per cent. sq. in. Per cent. 
j meme aaa ; 
1-53 | 4-55 1-50 2-78 1-58 Nil 1-5 1-47 
3-06 19-9 3-00 11-2 3-16 9-1 | 3-0 1-39 
4°59 | 36-3 4-50 25-6 4°75 22-8 4°5 1-83 
6-12 } 66-5 6-00 | 41-6 6-35 41-5 | 6-0 5°85 
- 7°50 51-5 79 55-0 7:5 | 12-1 
| 9-00 } 58-5 9-5 61-5 | 9-0 21-2 
. 11-1 66°75 10°5 31-9 
| 12-0 | 41-7 
| - 13-5 47-5 
— | 15-0 49-2 
16°5 58-2 


TABLE IX.—Comparative Tests or AusTEeNITIC Cast-IRONS. 


Composition. 
Permanent 





Specimen Brinell. EN Value. Set. 
—_ Nickel. Copper. Chromium. Per cent. 
Per cent. Per cent. Per cent. 
106 15-25 6-95 1-36 149 14-5 
106 149 13-6 
107 15-13 7-00 2-75 212 19-2 
107 212 19-0 
108 14-34 7-19 4-21 241 20-7 13-6 
108 241 21-0 


* At stress value of 19-2 tons per square inch. 


TasBLe X.—Austenitic Cast-Irons After Heat-Treatment. | increase and the permanent set decreases. The 
effect of heat-treatment on the properties of this 


Speci- - ‘ EN value, lb.) permanent | Series was also investigated. Specimens of the same 
‘ . Perm i ~ 

men Condition. Brinell. per square Set ‘ “i " 

No. inch x 106. Set. material were heated to 925 deg. C., and slow cooled 

and quenched in water. The effect of these treat- 

| ° ° , nr a . 

106 Slow cooled 163 16-6 28-5 | ments is show n in Table xX. Phe low chromium 

107 217 20-4 24-6 |grade has sustained a reduction in permanent set 

= Quenched +a th = ; |value under both heat-treatments and the high 

107 se 217 17-8 22-6 chromium content grade has undergone an increase. 

aes oe aati ats Even after heat-treatment, the permanent set 


values of the austenitic cast-irons are of approxi- 

variations in initial internal stresses in experimental mately similar order of magnitude to those of the 
determination of this kind. non-ferrous alloys tested. In comparison with cast- 
These four specimens were used for the deter- | iron of ordinary grades this is remarkable, and it is 
mination of the permanent set values under condi- | ajgo true that austenitic cast-irons in many other 
tions of applied diametral opening stress, with the | of their properties resemble non-ferrous alloys. As 
results shown in Table VIII. |already indicated the importance of the property 
These results are plotted also in the figure on | of permanent set in metals and alloys is becoming 
page 430. In stressing rings of this description the increasingly evident to engineers. At present there 
amount of deformation in the higher stress ranges is | jg little information available concerning this pro- 
so large that the shape of the specimen departs very | perty in the metals and alloys in common use. For 
considerably from the circular form. For this | this reason it is to be hoped that the results given in 
reason it is probable that the higher permanent set | this article will prove of general interest and serve 
values in the high stress ranges are of little value, | to encourage the further study of this important 





and the change from the smooth direction in the property. 
curves as plotted marks the probable limit of value e = —_= 
of the results. In addition to the permanent set Arr-Mar Service to Inp1a.—Recently the service 


curves for the aluminium alloys investigated, the | of the England-India air-mail has been extended to 

curve for a typical sample of good cast-iron has been | a. The - —— which —— —_ every 

ae . se » Saturday now reaches angoon on Sunday evening, 

— sage ae = pres dees ond eight days later, and the service thus offers a gain of 
e results show tha e aluminium-silicon anc 


Nd | eleven days over the ordinary route to Rangoon. In the 
copper alloys Nos. 1 to 3 take up very substantial | homeward direction the air mail now leaves Rangoon 


permanent set at quite low stress values. The | °veTy Monday and is due to reach London a week 
, ni copver-zinc alloy No. 4 undernoes later, on— the following Monday. The first journey 
aluminium-copper- Peay & in this direction took place at the beginning of the 


distinctly less permanent set than the others, and | present month. 





GREENHEART. 


Tue use of greenheart in engineering works is 
practically confined to shipbuilding and waterside 
structures in connection with shipping. In the days of 
wooden ships its name was carried to the four quarters 
of the globe, and it remains one of Lloyd’s list of 
first-class woods for shipbuilding. To the general 
public, it is, perhaps, best known in connection with 
fishing rods, for which its strength and straightness of 
grain render it supreme. To the engineer, its immunity 
from the attacks of land and sea pests, and its longevity 
in submerged and partially submerged situations 
constitute its strongest claims to recognition. The true 
greenheart is a native of British Guiana, the El] Dorado 
of the sixteenth century, and the only British colony 
in the South American continent. It has been known 
to Europe since the latter part of the eighteenth 
century, when it was first shipped to Liverpool, but it 
was not until the middle of the nineteenth century that 
it was classified botanically as Nectandra Rodici 
Schomb. 

The methods by which it reaches the markets of the 
world differ so widely from those common to most of 
the timbers in use by engineers, that a description may 
be of interest. Lumbering, in the Northern half of 
the American continent and in Northern Europe, is 
mainly carried on in the winter months, the snow 
levelling up the natural inequalities of the ground, and 
when packed, affording a low resistance path for the 
logs from the stump to the nearest waterway. When 
the spring thaw sets in, the snow again, in the form of 
flood water, affords the means of transit from the woods 
to the sawmill of civilisation. In tropical South 
America the conditions are altogether different. The 
area of the Colony is nearly 90,000 sq. miles, or approxi- 
mately the same as the Mother Country, and of this, 
nearly 90 per cent. is practically virgin forest, except in 
the easily accessible districts on the various river banks. 
The climate is hot and moist all the year round, and 
the land often swampy, while the operator is further 
handicapped by two natural difficulties, namely, the 
distribution of the timber, and its specific gravity. 
Licences are granted for wood-cutting for areas of 
5,000 acres and upwards, but in a mixed forest the 
actual number of marketable greenheart trees 
relatively small, probably not more on the average 
than one or two per acre, and very little of the other 
timber met is exportable, although there is a small local 
demand. Haulage from stump to water, therefore, 
constitues an expensive business, and when it is 
achieved, trouble arises, as the green timber will not 
float. 

The methods adopted by the various firms engaged 
in the trade, differ with the location of the timber 
grant, and the extent of their operations. On a small 
scale, manual and ox haulage is still in use, but in the 
bigger outfits, more modern methods of winch haulage, 
sometimes assisted by mules, are more usual. The 
timber grants are invariably situated on a river or 
creek, or both, and rarely extend far from water. 
Having been prospected and selected, boundary lines 
are cut through the virgin forest, a camp site is chosen 
and cleared, and in some cases a light logging railway 
is run from the camp to the river. Main and branch 
paths are then cut from the camp to the greenheart 
areas; the trees felled in clearing these paths are used 
to form a sort of skidway, consisting of cross bearers 
notched every 3 ft. of 4 ft. into stringers, to facilitate 
haulage, and to bridge creeks and irregularities of the 
ground. The trees are felled by native axemen, from 
temporary platforms, and in the past, have invariably 
been squared with the broad axe, where felled. The 
smallest tree which may be cut squares 10 in., but they 
range up to 24 inches or 25 inches, and probably 
60 ft. or 70 ft. in length, such a log weighing perhaps 
8 tons to 10 tons. The tops are tapered on one side 
and bored to ease the snaking out to the nearest main 
or branch path, and from there to the railway. The 
main winch, situated at the camp, and commanding 
the main paths, is fixed, and hauls direct on to the 
timber trucks. The secondary winches are mounted 
on rough timber skids to enable them to haul them- 
selves along the paths and take up new positions. 
They will haul anything up to a mile and a half, 
depending on conditions, and are generally steam 
driven, though petrol is sometimes used, and producer 
gas, prepared from local charcoal, has been considered. 

On arrival at the river or creek bank the logs are 
dumped into the water, where they promptly sink. 
They are then assembled into rafts on either side of 
large punts or “ ballahoos,” which are necessary to give 
buoyancy to the whole, and the rafts are either sailed 
or towed to navigable water for shipment, Of recent 
years mechanical squaring has to some extent taken the 
place of hand squaring, the latter being limited to one 
side, done where felled, to facilitate haulage through 
the bush. This results in more marketable timber and 
less waste, the sawmills being located at the point of 
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ultimate shipment. 
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In appearance the timber is a greenish yellow when 
first cut, and it has a strong balsamic odour, splinters 
from it being very poisonous. It is very close and 
straight grained, and free from knots, and is inclined 
to split if the saw is forced. In cross section, no annular 
growth rings are distinguishable with the naked eye. 
In so-called black greenheart, the heartwood is dark 
brown to black streaked. It is extremely hard to 
work, but takes a fine figure when polished. The 
mature wood is almost indestructible. Authorities 
vary as to its crushing strength, but it may be taken as 
in the neighbourhood of 12,000 Ib. to 15,000 Ib. per 
square inch. 


THE REYROLLE SHORT-CIRCUIT 
TESTING STATION. 


Tue increasing capacity of generating stations no 
than their interconnection with others, so that 
they become units in a more or less extended network, 
has imposed more onerous duties on the controlling 
switchgear and on those whose business it is to design 
it. It may be said that the crucial test of a circuit- 
breaker is its ability to withstand the power behind 
a sudden short-circuit, but until recently its behaviour 
under such conditions has been mainly a matter of 
service experience. That there have been so few 
failures, therefore, speaks well for the “ organised 
guessing ”’ of the engineers concerned. Such a state of 
affairs could not, however, be considered satisfactory, 
and the need for an adequate testing plant, which 
would enable exactly what a given circuit-breaker 
would do under short-circuit conditions to be deter- 
mined, has repeatedly been urged. Several co-opera- 
tive schemes embracing a number of the firms interested 
in switchgear manufacture have been suggested, but 
these have not fructified. Indeed individual effort 
seems to be preferred, as indicated by the formation 
of a company known as The British Short-Circuit 
Testing Station, Limited. This organisation will have 
the use of the testing plant which has for some time 
been in operation at the works of Messrs. Reyrolle and 
Company, Limited, Hebburn-on-Tyne. It will, how- 
ever, have its own staff and will operate independently 
of the latter firm, the commercial dealings between the 
two being limited to the hire of the facilities for testing 
and to the purchase of power. In turn, the Testing 
Station Company will hire out the facilities available 
at the station to individual users, upon terms varying 
according to the number of days of occupation, the 
tests carried out, the amount of short-circuit power 
consumed, and other services rendered. The clients 
of the Testing Station Company will be entitled to 
the private use of a test bay and of accommodation 
where the results can be analysed. Alternatively, 
this work will be undertaken by the Testing Station 
Company, who will subsequently issue a report or 
certificate of performance. In this way it is hoped 
that the testing station will meet the need for an inde- 
pendent Proving House, where all types of electrical 
equipment can be tested under short-circuit conditions 
and where investigations can be carried out under a 
Committee representative of the whole electrical 
industry. In the meantime, it should be of the greatest 
utility to the smaller firms. 


less 


The lay-out of the short-circuit testing station, which, 
as we have said, adjoins the New Town Works of 
Messrs. A. Reyrolle and Company, Limited, Hebburn- 
on-Tyne, will be clear from Fig. 1. This shows not 
only the existing station, but the site which will be 
occupied by a further test bay and observation gallery. 
The station is conveniently accessible both from the 
London and North Eastern Railway and the main 
Newcastle-Hebburn road. As shown from the diagram 
reproduced in Fig. 2, the equipment consists of a 
1,200-h.p., 5,500-volt induction motor, which is supplied 
from the mains of the North Eastern Electric Supply 
Company, Limited, and is coupled to an alternator 
which has two windings per phase. These windings 
are brought out to a terminal board, so that by a 
simple arrangement of links, it is possible to obtain 
the full short-circuit output of 1,450,000 kVA at 
pressures of 6-35kV, ILkV, 12-7kV and 22kV. 
When a star connection is used, the neutral point can 
be earthed direct or through an adjustable resistance. 
Pressures of 440, 760, 883, and 1,520 volts can 
obtained by connecting the alternator to a low-voltage 
transformer. This is also wound with two windings 
per phase which can be connected in series or parallel. 
Pressures of 22 kV to 38 kV and 66 kV are made avail- 
able by connecting a bank of three single-phase, high- 
voltage transformers in delta or in star, respectively. 
Further, by connecting two of the latter units in series, 
it 18 possible to generate 78 kV for testing the single- 
phase units of 132 kV breakers. Illustrations of these 
transformers appear in Fig. 5, Plate XV and Fig. 14, on 
the opposite page. 


be 


The alternator, which was constructed by Messrs. 
C. A. Parsons and Company, Limited, Heaton, and of 
which a view appears in Fig. 4, Plate XV, has been 
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| ampere output on short circuit. 
|from a direct-driven exciter, the supply being con- 
| trolled by two air-break field switches. 
connected in series, so that in case of failure one 


are ‘ 
The field of the exciter 


|is a standby to the other. 
itself is supplied from a small direct-current generator. 
This set also supplies the various auxiliary apparatus 
at a pressure of 110 or 220 volts. 
| protected against 
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designed with a specially low reactance in order to 
obtain the maximum output from the frame size, which 
To ensure that the short-circuit decre- 
ment characteristic is identical with that of a modern | 
generating plant, the solidly forged rotor is fitted | 
with heavy damping bars, which also serve to keep the 
internal losses at a minimum, the result being that a 
maximum energy is available for dissipation in the | 
stator casing 
| plate are of welded steel, so as the better to resist the | 


is 40,000 kVA. 


apparatus 


large and 
subjected. 


under test. 


sudden 


An important result of this design is that | 
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| the energy stored in the alternator is equivalent to 
that which would be stored in a number of smaller sets 
| running in parallel and giving the same total kilovolt- 
Excitation is effected 


These switches | 









































breakers. 
definite time-limit overload equipment. 
| tank is fitted with immersion heaters. 
bed | 


and 


machine is 


| shaft of the machine. 
| starting. 
' 


damage should either of the pumps fail. 


the air through a filter from the outside. 


Merz-Price | 
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current-balance protective system, which opens the 
field, neutral, master and main incoming supply circuit- 
It is protected against external faults by 
The bearings 
are lubricated by gravity, the oil being normally stored 
|in a tank at the base of the oil-cooler tower. 
Previous to 
starting the generator, oil is forced under the journals at 
a pressure of 1,000 lb. per square inch by a hand pump, 
and is also raised by an electrically-driven pump to 
| the tank at the top of the tower, the head being sub- 
| sequently maintained by a pump geared to the main 
This arrangement ensures easy 
The hot oil is passed through an air-blast 
cooler before being returned to the gravity tank. 
is claimed that this system of lubrication enables 
the alternator to run down to rest without risk of 


effected by an external motor-driven fan which draws 


duration of the short circuits is brief, less air than usual 
is required and the ducts can therefore be made smaller. 
The space saved is occupied by laminations and copper, 
so that the quantity of active material is increased 
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above the normal amounts. The second unit, which 
is now being installed by Messrs. Parsons, is of the same 
general design, but will run at 3,000 r.p.m., so that it 
will be suitable for operation from the new 50-cycle 
system. 

Connections are made from the terminal board 
under the alternator to the master circuit-breaker, 
the position of which is indicated in Fig. 2, by metal- 
clad *bus bars, also shown in Fig. 3. The ’bus bars, a 
view of which is given in Fig. 6, Plate XV, have a 
section of 3 sq. in. and are insulated for a voltage of 
kV. They have repeatedly passed currents of 
250,000 asymmetrical peak amperes. As the three- 
phase *bus bar unit is only 164 in. wide by 8 in. deep 
overall, great compactness is secured, as will be seen 
by comparing this arrangement with the open type 
*bus bars used for making the connection to the low- 
tension transformers and illustrated in Fig. 14. The 
master circuit-breaker is generally of standard design, 
but has been slightly modified so that it can deal with 
a range of from 80,000 amperes at 22 kV to 250,000 
asymmetrical peak amperes at 6-35kV. The panel from 
which it is operated carries potential transformers for 
measuring the alternator voltage and current trans- 
formers for metering the current, though normally the 
latter is effected by non-inductive shunts in the star point 
circuit as described below. 
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Test House anp TRANSFORMER CUBICLES. 





Low-TENSION TRANSFORMER. 


After passing through the 
master-switch the circuit 
either direct to the test bay 
or through banks of resistors 
and reactors installed as shown 
in Fig. 2, so that the kilovolt- 
ampere output and power 
factor of the short circuit can 
be controlled, and then either 
to the test bay direct, or 
through the high-tension or 
low-tension transformers, as 
indicated in Fig. 3. The test 
bay, of which an illustration 
appears in Fig. 13, on this 
page, is a separate compart- 
ment with three specially 
strong walls. Though nor- 
mally open to the air, it can 
be completely closed by a 
sliding door, which forms the 
fourth wall. In case of fire, 
this door can be closed re- 
motely from the control room, 
and at the same time the bay 
itself can be flooded with car- 
bon dioxide gas. Fires in the 
alternator and terminal pit 
can be extinguished in the 
same way, while a pipe line 
provides a supply of gas to 
portable apparatus at various 
points in the buildings. The 
apparatus to be tested is 
erected ona truck in the test- 
plant workshop, and is run 
into the test bay by an electric 
locomotive. It is then con- 
nected to the main terminals 
and auxiliary equipment. This 
saves time, as several trucks 
are in use simultaneously. The apparatus under test is 
| also connected to an “ air-make ”’ star-point switch, an 
illustration of which is given in Fig. 8, Plate XV. This 
| is installed in a special room, and is used to switch on 
|the short-circuit when this is not done by the cir- 
cuit-breaker under test itself. It is designed so 
that the electromagnetic forces assist the closing 
operation, and it has proved capable of “ making ” 
on a peak current of 300,000 amperes. It is solidly con- 
nected through non-inductive shunts to the earthed 
star point, as shown in Fig. 3, which comprises four 
separate earth connections. The star-point room 
also contains all the switches and connections 
|mecessary for controlling the operation of the test 
| circuit-breakers, while in the room above are potential 
transformers for measuring the voltage across the 
apparatus under test, and the condensers used in 
connection with the electrostatic voltmeters. This 
room is enclosed in metal screening, to protect it from 
the inductance effects of the currents in the test bay 
and star-point room. For the same reason, the 
secondary connections between the shunts and the 
oscillographs in the control room consist of concentric 
sheathed and armoured cables. 

The results of the tests are observed an recorded 
| in a control house, which is some 50 yards away from 
| the test bay, as shown in Fig. 1. Along the wall of 
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this house, which faces the test bay, is a reinforced- 
concrete observation gallery, in which slits are cut so 
that the behaviour of apparatus can be observed in 
safety. One end of this gallery is railed off and 
constitutes the test control room. This room 
arranged so that the engineer in charge can control 
the whole of the test plant, including the test bay door 
and fire-extinguishing equipment, and can communi- 
cate by telephone with the generator room and other 
parts of the building. A system of traffic signal lights 
and alarm bells indicates when the tests are about to 
begin and when they are over. The recording equip- 
ment consists of a Duddell electromagnetic oscillograph 
for normal testing, and Ho and Koto electrostatic 
apparatus for special research work at higher voltages. 
It was manufactured by Messrs. Cambridge Instrument 
Company, Limited, Grosvenor-gardens, London, 8.W.1. 
There are three cameras, each of which can record 
three phenomena, i.e., the short-circuit current in the 
three phases, the voltage across each phase of the test 
circuit-breaker before, during and after the short- 
circuit, and the voltage at the generator terminals. 
These cameras are visible in the foreground of Fig. 7, 
Plate XV, which is a view of the oscillograph equipment 
and the main control panel in the control house. The 
pressure in the tank and the travel of the moving 
portions of the switch can also be recorded on the 
oscillograph mechanically. The three cameras are 
driven from one motor through a common shaft and 
chain gearing, so that they all run at the same speed. 
To enable the various oscillograms to be lined up 
accurately on the three phases, a timing mark is made 
on the films at intervals of ;}, second by a lamp 
the light from which isexposed and obscured by a shutter 
operated by a 50-cycle tuning fork. The short-circuit 
is actually imposed by the pendulum which can be seen 
in the centre of the control board in Fig. 7. This pendu 
lum, in the course of its swing, passes over a number of 
contacts, thus operating the various apparatus in the 
test circuit in the correct sequence. The control room 
is connected with the adjacent photographic dark room 
by a hatchway, through which the cameras can be 
passed without interfering with the developing process. 

The tests are invariably carried out in accordance 
with a definite routine, which ensures that everybody 
concerned knows exactly what is being done. The 
reactance and resistance required to obtain the test 
current at the specified voltage are calculated in advance 
and the necessary connections are noted on diagrams, 
so that checking is facilitated. The condition of the 
apparatus, for example, the oil level, is also noted. The 
generator is then run up to speed and a traffic-control 
signal on the corner of the building visible from 
the observation gallery is changed from green to 
yellow. Every one, except the kinematograph operator 
and a man in the oil-cooler tower then leaves the 
test-bay buildings, the doors of which are closed. 
This enables the circuits of a red lamp on the master- 
control panel in the control room and the generator 
field switch to be closed. The switch, which earths 
all the bare conductors in the station is then opened, 
and this automatically lights the red lamp of the 
traffic-control signal. In the meantime the loaded 
cameras have been placed in position and adjusted, 
the various switches in the test circuit have been set, 
and the alternator excitation has been increased to the 
proper value. Following a bell signal, the short- 
circuit is initiated by operating the master control 
switch. This disconnects the motor driving the 
alternator from the incoming supply and trips the 
pendulum mentioned above, so that the various com- 
ponents of the test circuit, including the circuit-breaker, 
are operated in the proper order. The last contact of 
the series opens the field circuit-breakers, so that the 
excitation of the alternator is cut off. These breakers 
also carry auxiliary contacts which open both the 
master switch and the neutral earthing switch. The 
earthing switch is then closed so that the plant can 
be inspected, its position being indicated by the 
traffic-control signal showing a yellow light. After the 
inspection the green safety light is shown. The results 
of the inspection of the apparatus tested are recorded 
on appropriate performance sheets and checked by 
comparison with the conditions before test. Photo- 
graphs are taken and a sample of oil is retained for 
chemical analysis. The oscillograms are subjected to 
detailed analysis and the data derived therefrom are 
entered in the final test report. A view of the test 
bay during a test upon an oil-less cubicle type switch- 
board, which was made to demonstrate the power of 
a short-circuit of 350,000 kVA at 11 kV appears in 
Fig. 10, Plate XV. 

The extensions to the plant which are now in 
progress include a second generator of the same general 
characteristics as that just described, but driven from 
a 50-cycle supply and running at 3,000 r.pm. A 
second bank of transformers as well as reactors, resis- 
tances and switchgear similar to that now in use 
are also being installed. A further important addition 
will be cathode-ray oscillograph apparatus. This 
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will enable re-striking voltage phenomena, the extra 
high frequency of which is outside the range of other 


types of oscillographs, to be investigated. 


This equip- 


ment will consist of three cathode-ray tubes, one 
per phase, with rotating-drum cameras running in 


racuwo,. 


To produce the very high vacuum necessary, 


two rotating pumps will be used to reduce the pressure 
to 10°" atmospheres, and a further reduction to 10°* 


atmosphe 


pumps. 


capacitative potential divider. 


res will be 


effected 


by mercury-diffusion 


The voltage from the apparatus under test 
will be brought to the cathode-ray tube through a 


A cathode ray will be 


created by applying a high-voltage direct current to a 
terminal at the top of a vacuum discharge tube, the 


current being measured on a milliameter. 


It is stated 


that this equipment will be able to record from 440 to 


76,000 v 


olts 


under conditions of natural oscillation 


well in excess of the maximum frequency component 
of the test-plant generator, which is estimated at not 


less than 30,000 cycles. 


Time intervals as short as 


0-000002 second will be investigated, and it is hoped 
that the information thus obtained will enable tests 


Taste I 


~Tests on 66-kV Single-Phase Circuit-Breaker 
with Turbulator Contacts. 


Item 


Serles of operations 
Peak kilo-amperes in first half cycle 
of short-circuit 
Current broken per phase in kilo- 
amperes 


R.M.S 
R.M.S 


current 
compo 


alternating-current com- 
ponent 


alternating- 
direct-current 


resultant 
and 
nents 


Duration of are 
Half cycles 
Cycles from start of short-circuit 


until 


Arcing contacts opened 
Are broke 
Voltage acroas each pole of test piece 
in R.M.S. kV 
Before short-circuit 
Recovery at final break 


Power fact« 


at separation 


Speed of break in feet per second 


Pressure in 
in oll 


kVA 
(Table I 


KVA broken 


broken 
1) 


Ib. per square inch gauge 


Method | 


Method 7 


(Table IT) 


Recovery 
voltage 


Taste Il 


Method 


upon 


as 


circuit- breakers 


percentage of rated 


Cycle A 


Break, 3 


recorded 


49,000 


264,500 


Test Test 
Cycle B.| Cycle ¢ 


Test 


Break, 3\ Break, 3 


tO 
29-1 
0-1 

70 


None None 


425,000 
286,000 


286,000 


79-0 79-0 


Different Methods of Calculating Three-Phase, 


Short-Circuit kV A Performance Values 


The Sum of the Products in each Phase of 


R.M.S. Current 


Resultant of alternating 
current and 
current components 


Resultant of alternating- 
direct- 


current and 
current components 


Resultant of alternating- 
direct- 


current and 
current components 


Resultant of alternating- 
direct- 


current and 
eurrent components 

Alternating-current com 
ponent 


Alternating-current com- 


ponent 


Alternating-current com- 


ponent 


Alternating-current com- 


ponent 


to be 


direct- 


carried 


R.M.S. Voltage 


Rated phase voltage 


Recovery voltage 
extinction on 
phase 

Recovery voltage at arc 
extinction on last phase 
to break 

Phase e.m.f 
contact separation 


Rated phase voltage 


Recovery voltage at arc 
extinction on each phase 

Recovery voltage at arc 
extinction on /ast phase 
to break 

Phase e.m.f. at instant of 
contact separation 


out under con- 


trolled conditions as to the rate of rise of re-striking 
voltage and recovery voltage which will be determined 
from the records, and, in addition, will facilitate the 
rating and selection of circuit-breakers for different 


locations. 


tivity of the equipment from being affected by external | which contributes to the confusion is the 
giving 
considerations. 


influence. 


During a recent visit to this station a programme of 
short-circuit tests was carried out to demonstrate the 


performance of a standard 11-kV, 800 ampere Reyrolle | 
metal-clad circuit-breaker with nominal British and Con- | 


tinental ratings of 350,000kVA and 500,000 kVA, respec- 
tively, and of a 66-kV three-phase breaker, one unit of 


which was fitted with Turbulators. 
sists essentially of a stack of discs of insulating material | 


This device con- 





at instant of | 








| 


| 


| 


recorded | 


| 
477,000 


of three-phase short-circuits. 


arranged in the form of a cylinder and surrounding 
the fixed and moving contacts of the circuit breakers. 
A portion of the periphery of the cylinder is cut away 
to form a series of vents, so that when the arc is struck 
and the oil surrounding the contacts is vaporised the 
resulting gas is forced out through the upper vents under 
considerable pressure and turbulence, its place being 
taken by cool oil which enters through the lower vents. 
The result is to accelerate the deionising process and 
to bring about the quiet extinction of the are. A 
view of the contacts and Turbulators after nine 
breaking and three making operations, concluding 
with two tests similar to those described below, is 
given in Fig. 9, Plate XV, a new set of contacts being 
shown for comparison on the left of the illustration. 
For the purposes of the test the 66-kV Turbulator 
contacts were fitted to the experimental circuit-breaker 
illustrated in Figs. 11 and 12, and a B-3-MB-3-MB* 
duty cycle was carried out during which 338,000 kVA, 
365,000 kVA, and 349,000 kVA were broken at 38 kV. 
The circuit was closed on peak currents of 24,000amperes 
and 25,200 amperes, and the short was cleared after a 
maximum of 6-5 cycles. Without examination the 
contacts were submitted to a B-3-B-3-B duty cycle, 
during which 349,000 kVA, 425,000 kVA, and 477,000 
kVA, respectively, were cleared at 38 kV. The maximum 
arcing period was 7-5 half-cycles, and a pressure of 
20 Ib. per square inch was recorded in the tank. Opera- 
tion was again effortless, and there were no external 
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signs of the short-circuit operation. An examination 
after test showed that the contacts were moderately 
burned, though they were in quite a fit condition to be 
re-closed on short-circuit. The discs of the Turbulator 
were also slightly burned, but could have been used 
again, if required. There was no deflection on the tank 
or top plate, all the fixings were tight, and the operating 
gear, insulators, vents, and frame standards were in a 
satisfactory condition. Further details of the test 
results are given in Table I. 

One important result of the establishment of this 


station will, it is hoped, be greater standardisation in 


the methods of calculating the kilovolt-ampere values 
The diversity which 


now exists has led to much confusion in the rating of 
All the high-voltage components will be | circuit-breakers, with the result that a kilovolt-ampere 
surrounded by an earthed metal enclosure to ensure breaking capacity rating is of little value unless the 
safety of operation and to prevent the extreme sensi-| method of calculating it is known. Another factor 


| is broken under short circuit, and after a three-minute 
interval is made and broken under same conditions. 
second make-break test is then carried out after a further 
interval of three minutes. 


practice of 
“normal” ratings based merely on design 
These points may be illustrated by 


mentioning that there are some eight different sys- 


* This code signifies a test in which the circuit breaker 


A 





tems of calculating kilovolt-ampere performance value. 
These are given in the accompanying Table II, while the 
diagram of a typical three-phase, asymmetrical short- 
circuit reproduced in Fig. 15 shows the key factors 
for the different methods of calculation. 

Considering first the R.M.S. current values, there 
are two methods of assessment: either the resultant 
of the alternating-current and direct-current compo- 
nents may be taken as shown in the curves marked 
“phase B” in Fig. 15, or the alternating-current 
component only. The diversity of opinion which exists 
in respect of the assessment of the voltage is, as will be 
seen from Table II, even greater. It may be men- 
tioned, however, that the first method is the one 
adopted by the British Standards Institution, and the 
seventh is the one generally advocated on the Conti- 
nent. The International Electrotechnical Commission 
have recommended that the R.M.S. current should be 
calculated from the alternating-current component 
only, but have not suggested any method for calcu- 
lating the phase short-circuit values in kilovolt amperes. 
The formule for calculating the phase short-circuit 
values are : 

British system of rating— 


~ pay 
kVA J (45) + DC?® x rated voltage. 
2 


Continental system of rating— 
AC 


kVA = /( Vi 


At the present time, however, there is an increasing 
tendency to regard kilovolt-ampere values alone as 
an incorrect basis of comparison, and a movement in 
favour of stating the performance of a circuit-breaker 
solely in terms of the current and voltage is growing ; 
that is, to specify that the breaker will successfully 
interrupt a current of stated value at a given voltage 
under prescribed conditions of severity. To assist in 
the appropriate selection of a circuit-breaker for a 
given position on a network a nominal kVA rating 
would also be given to a circuit-breaker. This nominal 
kVA rating, however, would be obtained from a simple 
mathematical function of the breaking current and 
voltage ratings, as already established in Britain by 
British Standard Specification No. 116, Clause 46, 
for rating oil circuit-breakers. International agree- 
ment has not, however, been reached as to whether 
both the alternating-current and direct-current com- 
ponents or the alternating-current component only 
should be taken into account, or as to what voltage 
should be adopted. If agreement on these points 
can be effected a great step forward will have been 
made, even though it will still be necessary to specify 
the many factors and conditions that affect the severity 
of the test if strict comparison is to be possible. The 
determination of such a universal standard is one of 
the most important problems with which the electrical 
industry is faced to-day. To do this will necessitate 
an international and concise interpretation of rating 
and the clarification of such matters as factors of 
safety, conditions of severity of the test circuits, duty 
cycles, and current values for short-circuit making 
performances. Test-plant conditions must also be 
correlated with those met with in service, and the 
impression that the British rules are less severe than 
those met with on the Continent must be removed. 
On all these questions the British Short-Circuit Testing 
Station, Limited, should be able to provide useful 
information. 


2 
) x recovery voltage. 


LAUNCHES AND TRIAL TRIPS. 


Three steel barges of the Regent- 
Completion of an 
three of 
Built by 


Street BarGEs. 
Canal type. Launch, September 26. 
order for six such vessels for London owners, 
which were delivered to the Thames recently. 
Messrs. Richard Dunston, Limited, Thorne, 
caster. 


near Don- 


* PRABHAVATI.”’—Twin-screw, light-draught passenger 
and cargo steamer for service between Bombay and 
triple-expansion engines. Trial trip, September 
28. Main dimensions, 199 ft. by 34 ft. by 11 ft. 6 in. 
Built and engined by Messrs. Harland and Wolff, 
Limited, Govan, for Messrs. The Bombay Steam Naviga- 
tion Company, Limited. 

“ Port CHaLtmMers.”’—Twin-screw motorship for the 
carriage of refrigerated cargoes, dairy produce and fruit 
from the Antipodes to this country ; reversible, opposed- 
yiston, two-stroke cycle, airless-injection Barclay-Curle 
Joxford Diesel engines, built by Messrs. Barclay, Curle 
and Company, Limited, Glasgow. Launch, October 3. 
Main dimensions: length, 486 ft. 6 in.; breadth, 65 ft. 
3 in.; and gross tonnage, 8,800. Built by Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, Wallsend- 
on-Tyne, for Messrs. Commonwealth and Dominion Line, 
Limited, London. 

“Sm Rvusse.w.”’—Single-screw self-trimming collier ; 
triple-expansion engine. Launch, October 4. Main 
dimensions, 252 ft. by 36 ft. 6 in. by 18 ft. Built and 
engined by Messrs. Swan, Hunter, and Wigham Richard- 
son, Limited, Wallsend-on-Tyne, for Messrs. Stephenson 
Clarke and Associated Companies, Limited, London. 


Goa ; 
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LABOUR NOTES. 


Mr. G. Tristram EpWaRps, assistant managing 
director of Messrs. Smith’s Dock Company, Limited, 
shipbuilders and ship-repairers, of North Shields, 
Middlesbrough and Stockton, has been elected presi- 
dent of the Shipbuilding Employers’ Federation in 
succession to Mr. J. B. Hutchison, of Messrs. Scotts’ 
Shipbuilding and Engineering Company, Limited, 
Greenock. Mr. C.S. Swan, of Messrs. Swan, Hunter and 
Wigham Richardson, Limited, Wallsend-on-Tyne, and 
Mr. Maurice E. Denny, of Messrs. William Denny and 
Brothers, Limited, Dumbarton, have been re-elected 
vice-presidents, and Mr. F. E. Rebbeck, of Messrs. 
Harland and Wolff, Limited, Belfast, Glasgow, Liver- 
pool, Southampton and London, has been elected a 
vice-president to fill the vacancy caused by the election 
of Mr. Tristram Edwards to the presidency. Mr. H. 
Main, of the Caledon Shipbuilding and Engineering 
Company, Limited, Dundee, was appointed chairman 
of the Conference and Works Board of the Federation, 
with Mr. F. C. Mullens, of the Port Talbot Shipbuilding 
and Graving Dock Company, Limited, Port Talbot, 
as vice-chairman. 

A further conference on the question of electric 
welding took place in Edinburgh on Friday last week 
between representatives of the Shipbuilding Employers’ 
Federation and representatives of the shipyard trade 
unions. An official report issued at the close of the 
meeting stated that Mr. G. Tristram Edwards, the 
new president of the Federation, occupied the chair, 
and Mr. Will Sherwood acted as spokesman for the 
trade unions. When the conference opened Mr. 
Edwards announced to the trade union representatives 
that the trade union attitude regarding the employers’ 
new ship-welding scheme had been reported to the 
local associations of the employers. He recalled that 
the union attitude was, first, that there was no need 
for the creation of the new class of ship-welders ; and, 
secondly, that if there was a need for more welders 
that need could be met by an extension of the training 
of apprentices within the existing trades. The union 
representatives had emphasised that they were not 
opposed to mechanical means by which the industry 
could build better ships, nor were they offering oppo- 
sition to the evolution of ship-welding in the industry. 


Mr. Edwards informed the union representatives 
that the unanimous conclusion of the employers, after 
consultation with their members, was that the creation 
of a new class of men, trained specially in the applica- 
tion of electric welding to ship construction, was 
essential, and that the future needs of the industry 
could not possibly be met adequately on the lines of the 
unions’ alternative suggestion of increased training in 
electric welding to men in existing classes. 


Mr. Sherwood, on behalf of the trade unions, inti- 
mated that the nature of the employers’ statement was 
such that it would be necessary for the union repre- 
sentatives to consider the position. After an adjourn- 
ment, Mr. Sherwood and Mr. M. Hodgson, representing 
the Boilermakers’ Society, stated that the unions still 
could not see their way to accept the employers’ 
scheme. The conference again adjourned, and, after 
a further joint discussion, it was agreed that, as the 
parties were at direct variance on the fundamental 
principles of the employers’ scheme—the necessity for 
the creation of the new class of ship-welders—the 
question should be taken to the next and final step 
in the conciliation machinery; that is, submitted to 
the independent chairman, Mr. T. Graham Robertson, 
K.C. This will be the first time that Mr. Graham 
Robertson has been called upon to act since he suc- 
ceeded Lord Macmillan as independent chairman, three 
years ago. eS 

During September, the home branch membership 
of the Amalgamated Engineering Union decreased 
from 168,971 to 168,748, and the colonial branch 
membership increased from 22,281 to 22,365. The 
number of members in receipt of sick benefit increased 
from 2,576 to 2,618, and the number in receipt of super- 
annuation benefit from 13,597 to 13,635. The number 
in receipt of donation benefit decreased from 6,353 to 
6,133, and the total number of unemployed members 
from 34,512 to 33,464. 


Writing in the October issue of the Journal of the 
Amalgamated Engineering Union, Mr. Little, the presi- 
dent of the organisation, states that at a meeting of the 
National Railway Electrical Council, a proposal was 
submitted by the trade union side for an advance of 
3d. per hour, and also a claim by the companies for a 
reduction of 10 per cent. As the Council was unable 
to arrive at a decision on the question, it was eventually 
mutually agreed to refer the matter to the Industrial 
Court. 





Mr. Little also mentions that at a meeting of the 
National Electricity Supply Council a letter was 
received from the Ministry of Labour, enclosing a report 
on the question of working hours which had been 
considered at the International Labour Conference in 
Geneva. A questionnaire submitted by the Ministry 
of Labour was, Mr. Little says, of a very comprehensive 
character, and it was found impossible to deal with 
it by the middle of October, at which date the 
Minister desired the replies to be in his hands. 





An interesting agreement has been negotiated by 
the Tees-side district officials of the Amalgamated 
Engineering Union and the management of the 
works at Billingham of I.C.1. (Fertilisers and Synthetic 
Products), Limited. Under it, the employees concerned 
work slightly less than 40 hours per week, and receive 
an enhancement in the hourly rate of pay. “ An 
agreement such as this,” Mr. Little says, “may be 
taken as evidence of the signs of the times. The 
effect of the agreement will be, we understand, to 
employ something like 25 per cent. more workpeople, 
and this, together with the increased purchasing 
power, due to the increased wages of those who are 
already employed, and the addition to the purchasing 
power of those who will be started in consequence 
of the operation of the agreement, is bound to have a 
beneficial effect upon the general situation in that 
area.” 





The latest official report of the United Pattern- 
makers’ Association gives the total membership of 
the organisation as 10,226. A slight increase is 
recorded in the number of unemployed members ; 
the total is 2,104, and it compares with 2,073 a month 
ago. The number of members in receipt of sick 
benefit is 204, and the number in receipt of super- 
annuation benefit 637. 


Industrial News, a publication of the Trades Union 
Congress General Council, states that an educational 
opportunity is offered to workers in the shape of the 
Tom Bryan scholarship which is tenable at the Fircroft 
Residential College for working men, Bournville, from 
October, 1934, to July, 1935. Fircroft is a residential 
college for workingmen from all parts of Great Britain, 
together with a few from other countries, chiefly those 
of Northern Europe. There is no entrance examination, 
but candidates must furnish evidence that they have 
applied themselves to systematic study before they are 
accepted for admission. The college takes students 
for a period that is normally a year (three terms) in 
extent. Here they can study, in close companionship 
with each other, and: under the guidance of tutors, 
such subjects as economics, history, international 
problems, literature and philosophy. Fircroft is affili- 
ated to the group known as the Selly Oak Colleges, 
and, in addition to their own library, students have 
access to the central library of the group, which is 
especially well equipped with books on economics 
and the social sciences. They can also attend the 
lectures provided by the central body and the other 
colleges. Particulars of the scholarship can be obtained 
from Mr. Fred. Beech, hon. secretary, Old Crofters’ 
Guild, 177, Woodlands Park-road, Bournville. 





At a meeting in Manchester on Friday last week, 
the central committee of the Weavers’ Amalgamation 
adopted a resolution declaring that attacks on the 
wages of operatives and breaches of agreement would 
only lead to further chaos in the industry and would 
not assist the trade to recover any of its lost markets. 
Reorganisation, the resolution added, was a paramount 
necessity, and the policy of the employers in the trade 
was such that nothing short of statutory control 
would meet the requirements of the situation both as 
to reorganisation and enforcement of agreements. 





Addressing a meeting at Watford last week, Sir 
Henry Betterton, the Minister of Labour, said that 
he had seen it stated that it was the intention of the 
Government to reduce from 26 weeks to 13 weeks 
the period for which unemployment benefit could be 
drawn. It had never for a moment been the intention 
of the Government to make a reduction. Fortunately, 
as a result of the improvement in the industrial position 
due to the policy which the Government had pursued, 
it was not necessary to contemplate a reduction, and 
he could only regret that the anxieties of the un- 
employed had been increased by such unfounded and 
reckless statements. 


In the course of a “ Review of Silicosis” in the 
Monthly Bulletin of the New York State Department 
of Labour it is stated that a very important part in 
dust control is played by good housekeeping—in other 
words, by measures to promote plant cleanliness. If 
a plant is not kept clean, dust accumulating from day 
to day, and settling on floors and other parts of the 
workrooms, adds materially to the general hazard by 





being stirred up and re-circulated. When circum- 
stances are appropriate, arrangements for vacuum 
cleaning or hosing down workrooms at intervals, 
preferably outside working hours, should be included, 
as a matter of course, in all silicosis prevention pro- 
grammes. Special arrangements for the care of 
dusty material come under this heading. A case in 
point is the use of a grating in the floor of a sand- 
blasting room to allow the sand to fall through to a 
container instead of accumulating on the floor. Under 
this item of good housekeeping, too, should be included 
the careful upkeep of all ventilating devices and other 
protective apparatus. If this is not done even the 
best equipment, it is stated, will deteriorate rapidly. 





The quarterly statistics relating to employment, 
compiled by ‘the International Labour Office at Geneva, 
show that the improvement recorded for the first 
three months of the current year has been main- 
tained. A comparison of the present situation, states 
Industrial and Labour Information, with the situa- 
tion a year ago, which eliminates seasonal movements, 
indicates that there has been a considerable diminution 
of recorded unemployment in Australia, Belgium, 
Canada, Chile, Denmark, France, Germany, the [rish 
Free State, Italy, Portugal, Roumania, and the United 
Kingdom. The index number of employment for the 
United States indicates that a substantial improvement 
has also taken place in that country. On the other 
hand, unemployment has increased in Austria, Bul- 
garia, Czechoslovakia and Yugoslavia. In the case 
of certain countries, such as the Netherlands, Sweden, 
and Switzerland, there are two series of statistics which 
give contradictory indications. Similarly, in France, 
the employment indices show a different tendency from 
the unemployment figures. 





A comparison of the present figures with those of 
three months ago is also valuable, even allowing for 
seasonal movements, as an indication of the present 
trend. From these figures it will be seen that even in 
those countries where unemployment has increased 
as compared with last year there has, nevertheless, 
been an improvement during the last three months. 
This is the case in Austria, Czechoslovakia, the Nether- 
lands, Sweden and Switzerland. In other countries, 
unemployment has diminished at an increasing rate. 





The weekly organ of the International Labour Office 
at Geneva states that during the first half of this year, 
the value of industrial production in the Soviet Union 
showed an increase of 2-3 per cent. as compared with 
the corresponding period of the previous year, instead 
of 12 per cent. as required by the programme. This 
increase was due mainly to heavy industry, in which 
production increased by 7-4 per cent. ; light industry 
showed an increase of 0-7 per cent., and the wood 
industry and the food products industry (excluding 
the seasonal branches) only reached 94 per cent. of the 
output in the first half of 1932. The total value of the 
production of State industry amounted to about 
15,300,000,000 roubles, of which 8,540,000,000 roubles 
represented means of production, and 6,760,000,000 
roubles articles of consumption. During the half- 
year, 43-3 per cent. of the programme for the full year 
was completed. 





As formerly, the greatest successes were obtained 
in the field of engineering. The increase in the value 
of production as compared with the corresponding 
period of 1932 was 16-4 per cent. and the programme 
for the half-year was carried out almost in full, the 
actual figure being 95 per cent. The production of 
motor-cars exceeded the estimates, showing an increase 
of about 130 per cent. as compared with 1932. For 
tractors the increase was 57-1 per cent., which corres- 
ponds to the figure required (57-5 per cent.); the 
number of tractors manufactured during the six 
months was 35,352. Only in the construction of railway 
engines and trucks did production remain below the 
figure for 1932, the programme for the half-year being 
carried out only to the extent of 82 per cent. 





The production of electric power, which was about 
7,400,000,000 kilowatt-hours, increased by 21 per cent., 
as compared with the first half of 1932. The programme 
for the year was carried out to the extent of 45-5 per 
cent., that for the half-year to the extent of 97-6 per 
cent. 





Under a Bill drafted by the Greek Minister of National 
Economy, if a dispute is not settled by direct negotia- 
tion between the parties concerned within two days, 
it is to be referred for arbitration to a committee 
consisting of the president of the court of first instance 
and two representatives each of the Chamber of 
Commerce and Chamber of Labour; if the dispute 
is likely to have far-reaching social effects, the Govern- 
ment may declare the award of the arbitration com- 
mittee binding. 
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In a contribution presented at the recent autumn 
meeting of the [ron and Steel Institute in Sheffield, 
Mr. W. J. Brooke gave some interesting data regarding 
the Normanby Park Lron and Steel Works, Scunthorpe, 
Lincolnshire, of Messrs. John Lysaght, Limited. These 
works, as the result of recent extensions and improve 


ments, were shown to be almost perfectly balanced 
thermally, no coal being consumed for production 
In other words, the whole of the heat and 


purposes 
power required for the production ot pig iron and 
steel is provided by the coke-oven and blast-furnace 
gases generated on the plant. Some emphasis was 
laid, both in the paper and in the subsequent dis 
cussion, on the low figure obtained for the consumption 
of coke per ton of pig iron at the blast furnace, and 
on the uniform quality of the iron produced. It was 
pointed out that this was due, not merely to the excel 
lent quality of the coke produced in the new coke-oven 
plant, but also to the uniformity of the ore issuing 
from the recently-installed crushing and screening 
plant. Indeed, such was the importance attached to 
the latter that when the members visited Scunthorpe 
on the last day of the meeting, a special party was made 
up to visit the crushing plant, which has a capacity of 
40 tons per hour and is capable of dealing with the 
whole weekly output of the ironstone mines working 
one shift per day. The fines and pieces below 8 in. 
are first screened out from the ore by means of a 
cast-steel revolving screen, and the large lumps re- 
maining then pass into a crusher of special design, 
which breaks them up into pieces having a maximum 
size of 8 in. 

The crusher, which is of the roll type and embodies 
some novel features, was manufactured and supplied 
by Messrs. Hadfields Limited, Sheffield, and we are 
indebted to Sir Robert Hadfield, Bart., the chairman 
of the firm, for illustrations and additional 
particulars of the machine. The crusher installed at 
the Normanby Park Works is practically identical 
with that which we illustrate in Figs. | and 2, on 
this page. These show two views, reproduced from 
photographs taken in Messrs. Hadfields’ erecting shops, 
of a roll crusher recently supplied to Messrs. The 
Staveley Coal and Iron Company, Limited, Staveley, | 
near Chesterfield. The machine, which is capable of | 
dealing with large pieces of ore measuring up to 
4 ft. by 2 ft. by 20 in., consists essentially of a pair of 
rolls, the rexewable shells of 


some 


high speed belt driven 





Fig. 1. CrusHer witH Casinc OPEN. 














Fic. 2. 


which are furnished with projecting teeth as seen in 
Fig. 1. The ore is fed into the crusher from an over- 
head hopper and the falling pieces are gripped by the 
teeth and broken up by the rolls, which are adjusted so 
as to yield pieces measuring from 6 in. to 8 in. The 
rolls are 60 in. in diameter and 54 in. wide, and rotate 
at a speed of 200 r.p.m. The clayey ores dealt with 


|are apt to be sticky, and this high speed prevents the 
| material from clinging to the rolls, which, it is stated, 


are thus rendered practically self-cleaning. 
In the earlier machines of this type it was found 
that when an extra large piece was dumped from the 


| hopper, it had a tendency to ride on the top of the | 
This, | 


rolls instead of being gripped by the teeth. 
when occurring repeatedly, caused excessive wear of 
the teeth, and, to overcome the difficulty, one of the 
rolls was furnished with two rows of strong teeth 
projecting beyond the others. These two rows of 








Enp View, Castine CLOSED. 


teeth, as they are called, are situated 


 sluover ” 
slugger 


diametrically opposite one another and their massive 
character is indicated in Fig. 1. 
strike heavy blows on the larger masses of ore, thus 
| breaking them into pieces which can then be gripped 


Their function is to 


by the teeth of smaller size. This “ slugging ’’ action, 
it is claimed, considerably increases the rate of crushing, 
very materially reduces the wear on the rolls, and 
removes any tendency of the machine to stall. The 
crusher weighs about 70 tons and the frame and roll 
centres are made of high-grade cast iron. As pre- 
viously stated, the roll shells are renewable ; they are 
made from Messrs. Hadfields’ Hadura steel, while the 
cheek plates are of the firm’s Era manganese steel, 
both of which materials possess a high degree of 
resistance to wear. The driving pulleys are built up 
of wood on cast-steel centres, and the power required 
for driving each roll varies from 100 brake horse-power 
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to 150 brake horse-power, according to the class of 
material dealt with. All the bearings are flooded with 
oil by means of an oil pump driven by a separate 
motor. We understand that the crusher at Scunthorpe | 
has given entirely satisfactory service since its instal- 
lation some two and a half years ago, during which time 
it has crushed upwards of 500,000 tons of ore, and, on 
one or two occasions, has been subjected to peak loads 
of 500 tons per hour without, however, giving rise 
to difficulties. 

These data are interesting in view of the fact that 





ConTACTOR PANEI 





Messrs. Hadfields have recently secured an order for 








. AND MASTER CONTROLLER. 


a larger crusher than that described above. The new 
machine will be installed in the iron-ore crushing and 
screening plant which is being erected at the basic- 
Bessemer steelworks of Messrs. Stewarts and Lloyds, 
Limited, at Corby, Northamptonshire. The total 
weight of the crusher will be about 130 tons, and the 
rolls will be 72 in. in diameter and 60 in. wide. It 
will be possible to set the rolls to form a gap, between 
the tops of the teeth, varying from 4 in. to 9 in., and 
the machine will be capable of crushing from 450 tons 
to 1,000 tons of ore per hour. The crusher, it is stated, 
is primarily designed to take lumps of ore measuring 














Fie. 2. MAsterR CONTROLLER. 


| 54 in. by 48 in. by 36 in., but it will be capable of 
coping with occasional pieces measuring 54 in. by 
54 in. by 36 in. Bearing in mind Messrs. Hadfields’ 
established reputation as manufacturers of heavy-duty 
crushing plant of all types, the operating results of 
this machine will be awaited with considerable interest. 


REGENERATIVE-CONTROL EQUIP- 
MENT FOR TROLLEY ’BUSES. 


THE system of braking by regeneration has proved 
satisfactory on trolley "buses, as on other electrically- 
operated vehicles, and there is therefore every proba 
bility that its employment will be increasingly tavoured 
on new installations of this kind. The equipment 
designed for this purpose by Messrs. The British 
Thomson-Houston Company, Limited, Rugby, which 
is now in use at Bournemouth, Derby, Huddersfield, 
Walsall, Wolverhampton, and Christchurch, New 
Zealand, consists of a single compound-wound motor, 
which is controlled by a master controller, a reverser, 
two groups of contactors, and main and shunt field 
resistances. As will be gathered from Fig. 2, the 
master controller is of the pedal-operated type, and 
consists of an insulated bar to which spring contact 
fingers are fixed. These fingers engage with a double 
row of silver-faced contacts which are mounted on an in- 
sulated base. The controller, which is light, compact 
} and accessible, is supplied either with a lever to which 
| the chassis manufacturers can connect their own pedal 
| gear or with a pedal plate, the mechanism of which 
incorporates an internally-expanding brake and release 
spring. This plate is arranged so that when the pedal 
is tilted slightly it is locked and remains steady as long 
as pressure is applied. If, however, the pressure is 
released, the pedal instantaneously flies back. The con- 
troller itself is spring-biased to the off position, and as a 
comparatively light pressure is required to operate it, 
the fatigue of driving is reduced to a minimum. 

The main and shunt circuits are operated from the 
master controller through two sets of contactors, of 
which an illustration appears in Fig. 3. As will be 
seen, one panel carries the contactors for making and 
breaking the line circuits and for short-circuiting the 
sections of the starting resistance, while on the other 
are mounted the contactors for short-circuiting the 
shunt resistance. Both sets of contactors are similar 
in design to those which have already proved satis- 
factory for traction purposes, but those in the shunt 
circuit have special silver contacts, which give a 
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double contact break and need no flexible shunt connec- 
tion. Silent operation is obtained by causing these 
contactors to open and close against rubber buffers. 
The main starting resistances are of the unbreakable 
type, the element consisting of continuous lengths of 
strip or wire which are bent on special machines to 
form a number of grids and are then threaded on to 
mica-insulated steel rods. The material normally used 
is an alloy steel, the resistance of which does not increase 
appreciably with a rise in temperature, and which is 
zinc-plated to prevent rusting. Each tier of grids is 
mounted between two pressed-steel end frames, from 
which the supporting rods can be insulated and which 
are themselves mounted on dry-spot insulators. The 
shunt field resistances consist of vitreous enamelled 
tubes mounted on a frame with a louvred protecting 
cover. Fig. 1 illustrates the chassis of a vehicle, and 
shows both the motor and the main resistances. 

As already mentioned, control is simple, as one 
pedal is used for both accelerating and braking. De- 
pressing this pedal first cuts out the series resistance 
in five steps, and then introduces resistance in the 
shunt circuit in seven steps, until the weakest field, 
corresponding to the maximum speed, is reached. 
Regeneration is effected by releasing the pedal and 
allowing the master controller to return towards the 
full-field point, thus strengthening the shunt field. The 
braking effect depends directly on the extent to which 
the shunt field is strengthened and is a maximum when | 
the vehicle is travelling at full speed with full field. As | 
the vehicle speed falls, it remains constant for an appre- 
ciable period and finally decreases to zero as the vehicle 
approaches the running speed on full field. The regenera- 
tion is not affected by bringing the controller back to 
one of the starting resistance notches, since the starting 
resistance having once been short-circuited remains in 
this condition until the controller has been returned 
to the “ off”’ position, when all the contactors open 
together. Any possibility of inefficient regeneration with 
the series resistance in circuit is thus prevented. In 
order to ensure that regeneration is obtained down to 
a speed which makes the system worth while, it is 
essential that the motor should have a wide speed range. 
For instance, with a motor designed to accelerate on the 


resistances to about 9 m.p.h. and a level free-running | 


speed of from 28 to 30 m.p.h., regenerative braking can 
be obtained down to 11 or 12 m.p.h., thus relieving the 
mechanical brakes to a considerable extent. Compared 
with the position when a normal series-wound motor 
the saving in energy consumption amounts to 
from 15 per cent. per cent., depending on the 
number of stops gradients on the route, 
and other service 


18 used, 
to 25 
per mile, 

conditions. 


TENDERS. 


Department of Overseas 
8.W.1, particulars 
closing dates of 
be obtained on 
number 


have received from the 
Trade, 35, Old Queen-street, London, 
of the undermentioned tenders, the 
which are Further details may 
application to the Department, the reference 
appended being quoted in all cases. 

Pressed Steel Tanks.—The supply of three 
gallon open-topped pressed-steel tanks, measuring 20 ft. 
by 20 ft. by 4 ft. deep, with stands 15 ft. high 
South African Railways and Harbours Administration, 
Johannesburg ; November 13. (Ref. No. G.Y. 13,057.) 

Aeroplane Hangar.—The supply and erection of a 
52-5-metre span aeroplane hangar at Almaza Airport. 
The Egyptian Ministry of Communication ; December 2 
(Ref. No. G.Y. 13,059.) 

Microphones.—-The supply of velocity-type micro- 
»yhones and parts suitable for use in broadcasting studios. 
The Posts and Telegraphs Department, Melbourne, 
Australia; December 5. (Ref. No. A. 12,030.) 

Telephone Dial Parts.—The supply of finger plates, 
rings, instruction labels, springs, screws, nuts, washers, 
&e., for telephone dials. The Posts and Telegraphs 
Department, Melbourne, Australia ; December 19. 
No. A.Y. 12,031.) 

Telephone Accessories and Indicators.—The supply of 
telephone control locks, cord bushes, dial dummies, and 
telephone hand set handles (Ref. No. A.Y. 13,032) and 
of telephone indicators (Ref. No. A.Y. 13,033). The 
Posts and Telegraphs Department, Melbourne, Australia ; 
December 12. 

Parts for Rolling Stock.—The supply of parts for loco- 
motives, carriages, and wagons. The Argentine State 
Railways, Buenos Aires; November 14. (Ref. No. G.Y. 
13,072.) 


Wr 


given 


Tue Late Mr. Styciuark PErarn.—We note with 
regret the sudden death, on October 10, of Mr. Sinclair 
mn and joint managing director, 

. Pearn, of Messrs. Frank Pearn and Company, 
engineers, West Gorton, Manchester, 12. Mr. 
Sinclair Pearn, who was in his eighty-fifth year, founded 
the firm together with his brother, the late Mr. Frank 
Pearn, some sixty years ago. He was actively engaged 
in the business until the end and attended the works on 
October 9, apparently in his usual robust health, but 
died suddenly the next day. He was more particularly 
concerned with the commercial side of the business and 
was keenly interested in costing systems. In 1905, 


Pearn 
Mr. H. V 
Lknieed 


10,000. | 


The | 


(Ref. | 


with | 


CONTRACTS. 


Messrs. Ricnarp Dunston, Liurrep, Thorne, near 
Doncaster, inform us that the War Office has accepted 
their tender for a single-screw Diesel-engined steel vessel, 
the main dimensions of which are, 85 ft. by 17 ft. 6 in., 
by 7 ft. The propelling machinery will comprise a 
120-h.p. Mirrlees engine. 

Messrs, Metprums, Limirep, Timperley, near Man- 
chester, have received the order to fit their patent 
| spinkler stokers to seven boilers at the Prestwich Mental 
Hospital. 

Messrs. Frank How anp Company, Limrrep, Trogon 
Wharf, 77-87, High-street, Stratford, London, E.15, 
have been accorded the whole of the contract for lubricat- 
ing oils for the Egyptian Delta Light Railways. They 
have also received a further order for 10,000 gallons of 
cylinder oils from the Egyptian State Railways. 

Messrs. Cowans, SHELDON AND CompPaANy, LIMITED, 
Carlisle, have received an order from the London and 
North Eastern Railway Company for twelve 30-cwt. 
electric capstans and 31 fairleads to be installed at 
Parkeston Quay, Harwich. 

Messrs. THe Horsetey Bripce 
Company, Limrrep, 85, Lionel-street, 
to erect a water-softening plant at Retford for the 
London and North Eastern Railway Company. The 
installation will be capable of dealing with 7,500 gallons 
of water per hour. 

Messrs. Sir W. ARMSTRONG, 
Company (ENGINEERS), Limrrep, Newcastle-upon-Tyne 
| have received an order from Messrs. Hensckell aa Sollee 
and Company for a 12-ton, 95-b.h.p., Diesel-electric 
| locomotive for use at the sugar-cane plantations and 
works of the St. Kitts (Basse Terre) Sugar Factory, 
West Indies. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 
| Iron and Steel.—The forward movement is extending 
in the local steel and engineering trades. Branches that 
have been in a depressed condition for a long time are 
| operating at increased capacity and have brighter 
| prospects. The raw and semi-finished steel trade is 
Furnaces that have been idle 
for a long time, in some cases three or four years, have 
been relighted, while press shops, foundries, and forges 
are handling a bigger volume of business. The heavy 
engineering and machinery branches, however, do not 
} make much headway. Railway rolling stock makers are 
having great diffic vulty in booking sufficient work to replace 
|expiring contracts. News has been received locally 
that China is likely to place contracts of the value of 
| many thousands of pounds. Should the work materialise 
it is expected that Sheffield will benefit considerably. 
| At one time local firms did an extensive business with 
the Far East in railway equipment, but current book- 
jings from that area are trifling as compared with 
five years ago. Firms devoted to the production of 
shipbuilding requisites show a definite tendency to 
increase output. A slight improvement is also reported 
in'armaments manufacture. An important development 
| locally is the decision of an American manufacturer to 
set up in business in Sheffield and produce bronze 
tubular castings for use by makers of paper-making 
machines, and in the textile and printing trades. This is 
a new departure in Sheffield industry. There is a steady 
call for electrical apparatus in connection with develop- 
ment schemes, not only in this country but abroad. 
| Mining equipment is in limited demand on home account, 
but foreign mining enterprises show a decided favour 
Sheffield-made plant and have placed contracts 
for dredgers, coal-cutting machines, washing and screen 
ing gear, pneumatic drills, picks and shovels. Heat- 
resisting and acid-resisting steels are in demand by the 
chemical and pottery trades. Stainless steel is an excep- 
tionally active line. The tool trades are also doing well. 
The installation of modern plant at many producing 
works has resulted in costs being reduced considerably, 
| and consequently the putting on to the market of cheaper 
lines of goods. Foreign orders are coming to hand 
more freely. Good business is being done in hack saws 
and blades, twist drills, and precision tools, but move- 
ment in files, saws, and plantation tools is restricted. 
Weakness has developed in the call for agricultural and 
| garden implements. 
South Yorkshire Coal Trade.—Business in certain 
| Classes of fuel has revived slightly. Inland sales are 
more pronounced, but foreign requirements show little 
| change. The demand for industrial fuel has expanded. 
| Electricity undertakings are taking increased supplies 
| of slack. The Lancashire cotton and Yorkshire woollen 
industries are also ordering more freely. The housecoal 
market is still depressed, but more forward business is 
being done. London and country users are taking supplies 
for winter stocking purposes. Foundry and furnace 
coke are steady, while gas coke shows little change. 
Quotations are: Best branch handpicked, 27s. to 28s. ; 
Derbyshire best house, 21s. to 23s. 6d.; Derbyshire best 
brights, 17s. 6d. to 19s. 6d.; best screened nuts, 17s. to 
18%. ; small screened nuts, 16s. to 17s. ; Yorkshire hards, 
17s. to 18%. 6d.; Derbyshire hards, 17s. to 188. 6d. ; 
rough slacks, 8s. to 9s.; nutty slacks, to 8s. 6d.; 
and smalls, 5s. 6d. to 6s. 6d. 
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FarapaYy House Otp Stupents’ Assocration.—The 
twenty-fifth annual dinner of the Faraday House Old 
Students’ Association will be held on November 3, at 
the Savoy Hotel, Strand, London, W.C.2. Early appli- 
cation for tickets, price 10s. 6d. each, should be made to 


he published a book entitled Workshop Costs for Engineers | the honorary secretary of the Association, 66, Southamp- 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Swansea Electricity Station Contracts.—Swansea Cor- 
poration Electricity Committee have accepted the tender, 
at 22,5981., of Messrs. The New Conveyor Company, 
Limited, for coal-handling plant for their new Tir John 
North power station, and also the offer, at 33,8891., of 
Messrs. Fe n, Pailin, Limited, for the supply and 
erection of oil-filled switchgear to line up with that to 
be supplied to the Central Electricity Board, the basis 
being the price quoted to the Board. Tenders are being 
called for the erection of the main building of the new 
station. 

Welsh Water Supplies.—Anxieties over Welsh water 
7 lies and special measures, which several authorities 

South Wales had been obliged to undertake as the 
mb of the exceptional drought experienced in recent 
months, were ended by torrential rains extending over 
several days. Serious flooding occurred in several dis- 
tricts and a number of bridges were destroyed and other 
damage done, which will give considerable engineering 
employment for the next few months. Several of 
the reservoirs were quickly filled, while others were 
replenished to such an extent that emergency measures 
were no longer needed. 

Argentine Contracts.—The contract recently placed 
by the Argentine Government for galvanised sheets 
required for locust barriers, which is of considerable 
advantage to South Wales, was completed in a little 
over a month. It is hoped, however, that South Wales 
will participate in further orders for galvanised sheets 
from that country, and also in orders for pipes required 
for irrigation and other waterworks purposes for large 
schemes that are being put forward. here are extensive 
pipe-making enterprises at Newport and Swansea. 

Severn Barrage-—Newport Harbour Commissioners 
have decided to make public a statement showing their 
reasons for joining in opposing any measure for the 
construction of a Severn barrage. Mr. Rhys Williams, 
resident engineer to the Commissioners, Mr. Maynard C. 
Harrison, divisional docks engineer to the Great Western 
Railway Company, and Major W. E. Lloyd, Newport 
Borough engineer, jointly submitted a report. They 
stated that it was very probable that interference with 
the flow of tidal water would seriously affect the scour 
of the navigable channels below the barrage, which might 
lead to alteration in the position and in depth. In 
addition to reducing the volume and flow of water on 
the ebb tide, it would tend to earlier deposition of silt 
brought down by the Rivers Usk and Ebbw at Newport, 
entailing increased difficulty and cost of dredging to 
maintain the approach to Newport Docks and Harbour. 
Any new port created by the barrage would be a serious 
competitor to Newport, while, having regard to the 
heavy expenditure entailed, the cost of electricity 
generated by the barrage would represent a compara- 
tively small saving compared with a modern coal-fired 
station. The efficiency and economy of coal-fired 
stations was increasing, and the elimination of coal-fired 
stations would have an unfavourable effect upon the 
coal industry and upon the trade of Newport, as well as 
in throwing miners and other workers out of employment. 

Oil Fuel Centre for Cardiff—A new company has been 
formed under the title of Messrs. Industrial Traders, 
Limited, by Councillor Edward Curran and Alderman 
F. H. Turnbull, of Cardiff, to establish an oil-fuel depot 
near the entrance to the Queen’s Dock, Cardiff. It is 
intended to construct a jetty connected to the storage 
tanks by pipe lines, so that vessels may bunker with oil 
fuel at Cardiff without having to draw supplies from 
Avonmouth and Portishead, as hitherto. The firm is 
associated with engineering enterprises at Cardiff, which 
already use 10,000 tons of fuel oil per annum, and will 
carry on at the old warehouses vacated by Messrs. Spillers, 
Limited, who have removed to their new mills, various 
ee in connection with foreign products which will 
2 imported. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is still difficulty in 
fully satisfying Cleveland pig-iron customers. Early 
enlargement of output is essential, and an idle blast- 
furnace, or perhaps two, will doubtless be rekindled as 
soon as adequate supplies of coke are forthcoming. 
Home customers at a distance are now unable to make 
purchases of moment for delivery this year. North-East 
Coast consumers are using more iron than recently, and 
buyers in Scotland are needing increased supplies. 
Exporters are less in evidence, as the result of sellers 
having little iron available for disposal and their disin- 
clination to grant the price concessions that have, for 
some time past, been made for overseas business. Quota- 
tions are strong and upward movement is not unlikely. 
No. 3, g.m.b., is 62s. 6d. for local consumption, 64s. 6d. 
for supply to North-Eastern districts outside the Middles- 
Somat zone, 62s. 3d. delivered at Falkirk, and 65s. 3d. 
delivered at Glasgow. No. 1 grade of iron remains at a 
premium of 2s. 6d., and No. 4, foundry, at a discount 
of Is. 

Hematite.—Further advance in East Coast hematite 
prices is imminent. Makers’ heavy stocks are well sold, 
and continue to fall consequent upon the larger needs 
of both local and other home consumers. Sheffield 
firms are taking considerable parcels, as also are customers 
in the Midlands and in South Wales. Occasional overseas 
sales are reported, notwithstanding the continued com- 

arative cheapness of Continental iron in foreign markets. 
Zast Coast hematite quotations are still well below 
rates ruling for Cleveland pig, whereas under normal 
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conditions they command several shillings above prices for 
Cleveland varieties. Recognised market figures are 60s. 
for ordinary brands of hematite and 60s. 6d. for No. 1 
description, f.o.t. and f.o.b. 

Foreign Ore.—There is still little activity in foreign ore, 
but values are stronger, and sellers would not enter 
into anything like extensive contracts on terms named. 
Rubio, of 50 per cent. quality, is put at 16s., c.i.f. Tees. 

Tronstone Miners’ Wages.—Cleveland ironstone mine- 
owners’ and employees’ representatives have to 
no change in wages for the ensuing quarter, but the 
men’s representatives have intimated that the employees 
have under consideration the question of raising the 
base rates and the formation of a new scale, and that, 
in due course, proposals will be submitted to the owners. 

Blast-furnace Coke.—Durham blast-furnace coke con- 
tinues scarce, and completion of preparations for enlarge- 
ment of make is eagerly awaited. Good average 
qualities are now fully 17s. 6d., delivered to Tees-side 
Works. 

Manufactured Iron and Steel.—Producers of semi- 
finished steel are busy, and continued active buying 
promises to result in an upward turn in prices. Increased 
demand for one or two kinds of finished iron and steel 
has necessitated some enlargement of output. Other 
commodities are still slow of sale, however, and producers 
of certain descriptions of material are much in need 
of work. Quotations, all round, are upheld. Common 
iron bars are 91. 15s.; best bars, 101. 5s.; double best 
bars, 101. 15s.; treble best bars, 111. 5s.; packing 
(parallel), 8l.; packing (tapered), 101.; steel billets 
(soft), 5l. 7s. 6d.; steel billets (medium) 61. 12s. 6d. ; 
steel billets (hard), 71. 2s. 6d.; iron and steel rivets, 
111. 58. ; steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d.; 
steel joists, 81. 15s. ; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 91. for smaller lots ; 
fish plates, 121. 10s.; black sheets (No. 24 gauge), 
101. 5s. for delivery to home customers, and 91. 5s., f.o.b., 
for shipment abroad ; and galvanised corrugated sheets 
(No. 24 gauge), 121. 15s. for delivery to home customers, 
and 111. 5s. f.o.b., for shipment overseas. 

Scrap.—Marked firmness characterises the scrap 
market, but the only quotable change is a further rise 
in the price of heavy steel. Sellers now ask 47s. 6d., 
and report that that figure has been paid, but consumers 
endeavour to buy at rather less. 


NOTES FROM THE NORTH. 


Griascow, Wednesday. 

Scottish Steel Trade.—While there is a very good 
undertone in the Scottish steel trade, the volume of 
business going through is of a limited nature and pro- 
duction is still under capacity. Shipbuilding require- 
ments are not heavy and are easily met, but there is 
quite a fair demand for structural material for the home 
market, and the re-rollers of steel bars are ordering good 
quantities of semi-manufactured material. Most of the 
latter came formerly from the Continent, and this business 
is very welcome at the present time. The export trade 
is extremely quiet, and the tonnage on order is not at all 
satisfactory. Producers of black-steel sheets continue to 
be well employed on orders for the home market, but the 
overseas demand is less active than it has been recently. 
The heavier gauges are in better request than the lighter 
ones, while the galvanised varieties are very slow of sale. 
Prices are steady and are as follows :—Boiler plates, 
9l. per ton; ship plates, 8l. 15s. per ton; sections, 
8l. 7s. 6d. per ton ; cee sheets, }-in., 81. per ton ; 
and galvanised corrugated sheets (No. 24 gauge), 121. 15s. 
per ton in minimum 4-ton lots, all delivered at Glasgow 
stations. 

Malleable-Tron Trade.—There has been no change in 
the state of the malleable-iron trade of the West of Scot- 
land during the week, and the total amount of business 
coming in is so small that plant can only be kept running 
in most places for three days per week. The re-rollers 
of bars are not much better at the moment and are 
having some difficulty in picking up business as com- 
petition from the Continent is again very keen. The fol- 
lowing are the current market quotations :—‘* Crown ” 
bars, 91. 15s. per ton for home delivery, and 91. 5s. per 
ton for export ; and re-rolled steel bars, 7/1. 5s. per ton 
for home delivery, and 61. 15s. per ton for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron trade 
there is still only a limited demand prevailing and stocks 
on hand, plus the production from the nine furnaces now 
in blast, are ample to meet all calls. The export tonnage 
continues on small lines. Prices are unchanged and are 
as follows :—Hematite, 66s. per ton, delivered at the 
steel works ; foundry iron No. 1, 67s. 6d. per ton, and 
No. 3, 65s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, October 14, only amounted to 
174 tons. Of that total 90 tons went overseas, and 84 tons 
coastwise. During the corresponding week of lest year 
the figures were 110 tons overseas and 23 tons coastwise, 
making a total shipment of 133 tons. 

Important Contract for Kilmarnock.—Messrs. Glenfield 
and Kennedy, Limited, Kilmarnock, have just booked the 
order for over 100 large steel sluices for the first section 
of the sewage purification works now being constructed 
by the West Middlesex County Council. ese sluices 
are all to be electrically operated with distant control 
and indication, incorporating the latest refinements to 
this class of equipment which have been developed as 
a result of the firm’s experience in the control of water. 











Tue Institution oF SANITARY ENGINEERS.—The 
council of the Institution of Sanitary Engineers, 120-122, 
Victoria-street, London, S.W.1, has unanimously nomi- 
nated Mr. Godfrey M. C. Taylor, M.C., M.A., M.Inst.C,E., 
to be president of the Institution for 1934, 





NOTICES OF MEETINGS. 


Norts-East Coast InstiruTION oF ENGINEERS AND 
SuiPBvuILDERs.—To-night, 6 p.m., Literary and Philo- 
sophical Society’s Rooms, Newcastle-upon-Tyne. Annual 
General Meeting. Presidential Address, by Mr. R. J. 





Walker. Cinematograph Film: ‘ Mechanics of Ship’s 
Wake,” by Professor T. B. Abell. Graduate Section : 


Wednesday, October 25, 7.15 p.m., Bolbec Hall, New- 
castle-upon-Tyne. Chairman’s Address, “ Electric 
Cargo Winches,” by Mr. C. E. Clouston. 

InsTITUTION OF SanITARY EnGInEERS.—To-night, 
6 p.m., Caxton Hall, Westminster, S.W.1. Sessional 
Meeting. “‘ Aggregates for Concrete Work,’’ by Dr. 
B. H. Knight. 

INSTITUTION OF PRopUCTION ENGINEERS.—To-night, 
6 p.m., Holborn Restaurant, 218, High Holborn, W.C.1. 
Annual General Meeting. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. ‘“‘ The 
Horse-Power of Locomotives,’’ by Mr. A. G. Hopking. 
Glasgow and West of Scotland Branch, Graduates’ Section : 
To-night, 7.30 p.m., Royal Technical College, Glasgow. 
** Notes on Plate Fractures and Boiler Explosions, and 
General Power Plant Breakdowns,”’ by Mr. G. Ness. 
Yorkshire Branch: Wednesday, October 25, 7.30 p.m., 
Grand Hotel, Sheffield. ‘“ Fatigue and Corrosion 
Fatigue, with Special Reference to Service Breakages,” 
by fessor F. Bacon. And at Queen’s Hotel, Leeds, 
on Thursday, October 26, 7.30 p.m. North-Western 
Branch, Graduates’ Section: Thursday, October 26, 
7.15 p.m., Engineers’ Club, Albert-square, Manchester. 
“ Air Brakes,” by Mr. R. J. Eldred. London: Friday, 
October 27, 6 p.m., Storey’s-gate, S.W.1. General 
Meeting. Presidential Address, by Mr. A. E. L. Chorlton. 

Junior INstTiruTION oF ENGINEERS.—To-night, 7.30 


.m., 39, Victoria-street, S.W.1. Informal Meeting. 
** Air Lift Pumps,” by Mr. A. C. Judd. Friday, October 
27, 7.30 p.m. Additional Ordinary Meeting. ‘ The 


Electrolytic Theory of Corrosion,”’ by Mr. H. E. Yerbury. 

InsTITUTION OF CrvIL ENGINEERS.—Glasgow Associa- 
tion of Students: To-night, 7.30 p.m., Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, C.2. Chairman’s Address, by Mr. 
A. H. MeMurdo. Manchester and District Association : 
Wednesday, October 25, 6.45 p.m. Manchester Literary 
and Philosophical Society, 36, George-street, Manchester. 
“* Engineering Accountancy,”’ Mr. H. E. Evans. 

INsTITUTE OF British FouNDRYMEN.—Sheffield Branch: 
To-night, 7.45 p.m., Grand Hotel, Sheffield. ‘ Stain- 
less and Heat-Resisting Castings,’ by Mr. J. F. Kayser. 
East-Midlands Branch, Lincolnshire Section: Saturday, 
October 21, 7 p.m., Technical College, Monks-road, 
Lincoln. ‘‘ Mechanised Foundries,”” by Mr. F. J. Cook. 
Middlesbrough Branch: Friday, October 27, 7.45 p.m., 
Cleveland Scientific and Technical Institute, Corporation- 
road, Middlesbrough. ‘Contraction, Distortion and 
Camber in Grey Iron Castings,’”’ by Mr. E. Longden. 
Newcastle-upon-Tyne Branch: Saturday, October 28, 
2.45 p.m., Literary and Philosophical Society’s Rooms, 
Westgate-road, Newcastle-upon-Tyne. (i) Presidential 
Address, by Mr. J. D. Carmichael. (ii) ‘“‘ The Building 
of the Sydney Harbour Bridge.” Scottish Branch.—Edin- 
burgh Section : Saturday, October 28, 4 p.m,. Heriot-Watt 
College, Chambers-street, Edinburgh. “Grey Iron 
Castings for Laundry Machinery,”’ by Mr. J. Longden. 
East-Midlands Branch: Saturday, October 28, 6 p.m., 
The Technical College, Derby. ‘‘ Technical Control in 
the Small Foundry,” by Mr. J. G. Pearce. neashire 
Branch, Junior Section: Saturday, October 28, 7 p.m., 
College of Technology, Sackville-street, Manchester. 
(i) Presidential Address, by Mr. R. A. Jones. (ii) ‘ The 
Manufacture of Iron Castings for Enamelling and 
Galvanising,”” by Mr. F. Griffiths. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—~Students’ Association: To-night, 8 p.m., 
39, Elmbank-crescent, Glasgow, C.2. ‘“‘ The Evolution 
of the Atlantic Liner,’ by Mr. N. G. R. Thompson. 
Institution Meeting: Tuesday, October 24, 7.30 p.m. 
General Meeting. ‘“‘ Flame Cutting of Steel for Welded 
Joints,” by Mr. E. J. Clarke. 

Royat Sanitary InstituTe.—Saturday, October 21, 
10.30 a.m., West Ham Town Hall, Stratford. ‘ The 
River Lee Improvement Works,”’ by Mr. W. L. Jenkins. 
Friday, October 27, 4 p.m., Town Hall, Cheltenham. 
(i) “The Water Supply of Cheltenham,” by Mr. J. 8. 
Pickering. (ii) ‘‘ Chlorination,’”’ by Dr. D. E. Morley. 
(iii) “‘ Reconditioning,” by Dr. W. Parker and Mr. F. R. 
Jefiord. ; 

Nort or Eneitanp InstiTuTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, October 21, 2.30 

.m., The Institute, Newcastle-upon-Tyne. General 
Meeting. Presidential Address, by Mr. R. W. Glass. 
Discussion on (i) “‘ Impoverished Areas of the Maudlin 
and Busty Seams in the Durham Coalfield,’’ by Dr. W. 
Hopkins, and (ii) “The Microspores of Some Northum- 
berland Coals, and their Use in Correlation of Coal 
Seams,” by Dr. A. Raistrick and Mr. J. Simpson. Also, 
“‘The Microstructure of the Coal of Certain Fossil Tree 
Barks,” by Prof. G. Hickling and Mr. C. E. Marshall. 

InsTITUTION OF ELEcTRICAL ENGINEERS.—North- 
Eastern Centre : Monday, October 23, 7 p.m., Armstrong 
College, Newcastle-upon-Tyne. Chairman’s Inaugural 
Address, by Mr. F. H. Williams. North-Midland Centre : 
Tuesday, October 24, 7 p.m., The Hotel Metropole, Leeds. 
Chairman’s Inaugural Address, by Mr. J. N. Waite. 
London: Thursday, October 26, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Ordinary Meeting. Presi- 
dent’s Inaugural Address, by Mr. P. V. Hunter. London 
Students’ Section : Friday, October 27, 6.15 p.m. Chair- 
man’s Inaugural Address, ‘““ Modern Aspects of Broadcast 
Valve Manufacture,” by Mr. F, Jervis Smith, 





Socrérf pes Inefnrevurs Crvits DE France (BRITISH 
Szcrion.—Tuesday, October 24, 6 p.m., Institution of 
Civil Engineers, Great George-street, S.W.1. “ New 
Methods of Excavating Quicksands and Unstable 
Ground,” by Sir Henry Japp. 

INSTITUTE OF TRANSPORT.—Scottish Section : Tuesday, 
October 24, 7.15 p.m., North British Hotel, Princes- 
street, Edinburgh. Chairman's Address, by Mr. A. 
Morton. Manchester-Liverpool Section: Friday, Octo- 
ber 27, 6.30 p.m., Adelphi Hotel, Liverpool. ‘ Trans- 

rtation in Soviet Russia,’ by Drs. C. D. Campbell and 
M. S. Miller. 

SHEFFIELD METALLURGICAL AssOcIATION.—Tuesday , 
October 24, 7.30 p.m., 198, West-street, Sheffield. ‘* Our 
Knowledge of the Conditions in the Blast Furnace,” 
by Mr. R. C. Tucker. 

INSTITUTION OF AUTOMOBILE ENGINEERS.— Wolver- 
hampton Centre: Tuesday, October 24, 7.30 p.m., 
Victoria Hotel, Wolverhampton. Institution resi- 
dential Address, ‘‘ Problems in Manufacture,” by Mr. 
C. R, F. Engelbach. 

LivERPOOL ENGINEERING SocretTy.—Wednesday, Oc- 
tober 25, 6.30 p.m., 9, The Temple, 24, Dale-street, 
Liverpool. ‘* Control of Water,’ by Mr. F. A. Klouman. 

INSTITUTION OF WELDING ENGINEERS.—North- Western 
Branch : Wednesday, October 25, 7.30 p.m., College of 
Technology, Manchester. ‘ Resistance Welding and its 
Applications,”” by Mr. W. L. Wilson. 

INsTITUTION OF LocoMoTIvE ENGINEERS.—Thursday , 
October 26, 6 p.m., the Institution of Mechanical Engin- 
eers, Storey’s-gate, S.W.1. General Meeting. ‘ Some 
Aspects of the Organisation and Operation of a Colonial 
Railway Running Department,’’ by Mr. J. G. B. Sams. 

INsTITUTION oF STRUCTURAL ENGINEERS.—Thursday, 
October 26, 6.30 p.m., 10, Upper Belgrave-street, 8.W.1. 
** The Cumberland Hotel and Annexe,” by Mr. A. Frost. 
Midland Counties Branch: Friday, October 27, 6.30 
p-m., James Watt Memorial Institute, Great Charles- 
street, Birmingham. Chairman's Address. by Mr, E. L. 
Cotterell. 

MIDLAND METALLURGICAL SocietTies.—Thursday, Oc- 
tober 26, 7 p.m., James Watt Memorial Institute, Great 
Charles-street, Birmingham. Open Discussion: ‘ The 
Production of Sound Cast-Iron Castings.” 

INSTITUTION OF CHEMICAL ENGINEERS.—Friday, Octo- 
ber 27, 6.30 p.m., the Institution of Civil Engineers, Great 
George-street, S.W.1. ‘‘ Engineering in the Service of 
Chemical Research,” by Professor G. T. Morgan. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
October 27, 7.15 p.m., Engineers’ Club, Albert-square, 
Manchester. ‘“ The Selection of Steels for Engineering 
Requirements,” by Mr. F. W. Rowe. 

Royat Instrrution.—Friday, October 27, 9 p.m., 
21, Albemarle-street, W.1. ‘‘ Radio Observations during 
the International Polar Year, 1932-33,” by Mr. E. V. 
Appleton. 

Hutt AssociaTION OF ENGINEERS.—Saturday, Octo- 
ber 28, 7.30 p.m., Municipal Technical College, Park- 
street, Hull. ‘‘ Experimental Research on Boundary 
Lubrication,”’ by Mr. J. E. Southcombe. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Outlook.—Prospects in most branches of the 
North-Western iron and steel and allied industries are 
still far from encouraging, and there is little evidence 
locally of the general improvement noted of late in other 
iron and steel producing districts. The demand for 
heavy steel is rather better now that constructional engi- 
neers are securing a few contracts, but alloy-steel manu- 
facturers are not very busy. Quieter conditions than those 
obtaining recently are reported by forge masters, but 
hopes are entertained of some expansion in the demand 
in November. Foundry-iron calls are still restricted to 
inquiries for comparatively small consignments for 
immediate consumption, and general and jobbing foun- 
dries are booking only a moderate amount of work. 

The Electrical Industry.—Electrical-plant manufac- 
turers in the Manchester area, although they ex- 
perienced some falling-off in business as the contracts 
for machinery and equipment of the “‘grid ” scheme were 
completed, have throughout been better placed than 
most other sections of the heavy industries, and, of late, 
their outlook has been improved by the receipt of several 
extensive orders from home and overseas clients. Messrs. 
Metropolitan-Vickers Electrical Company, Limited, 
Trafford Park, Manchester, have now a fairly heavy 
order book, and, besides the £300,000 order placed with 
them recently for switchgear for the Fulham Corporation, 
have on hand a large amount of work in connection with 
the electrification of Polish railways. Messrs. Ferranti, 
Limited, Hollinwood, too, are well placed, and are doing 
rapidly increasing business in departments which, in 
the last few years, they have converted to the manufac- 
ture of wireless sets and accessories, electric clocks, and 
similar lighter products. 

Recent Contracts.—Messrs. Lane Brothers, Limited, 
Mansfield, have booked an 81,3861. contract from the Nor- 
wich City Council for a large drainage scheme. Messrs. 
West’s Gas Improvement Company, Limited, Man- 
chester, have on hand useful orders for new plant and the 
reconditioning of existing gasworks equipment, and 
Messrs. Simon-Carves, Limited, Cheadle Heath, are 
steadily employed in the construction of coal-handling 
and washing plant for a number of colliery undertakings. 
Work is proceeding at the establishment of Messrs. 
The Vaughan Crane Company Limited, Openshaw, Man- 
chester, on the manufacture of electric cranes for Messrs. 
Rhokana Corporation, Limited, copper refiners, Rhodesia, 
and also of complete electrical lifting and handling 
machinery for the new locomotive workshops of the Great 
Southern Railways of Ireland, at Inchicore, near Dublin. 








THE JUBILEE OF MESSRS. J. H.| 
HOLMES AND COMPANY, LIMITED. | 


Tue small number of electrical manufacturing firms | 
which have as yet attained the jubilee of their founda- | 
tion is in itself an indication of the youth of this| 
branch of engineering whose influence to-day is of | 
the most far-reaching character. It would, of course, 
have been larger, but for a proportion of failures and 
for amalgamations. It is, therefore, not inappropriate 
for us to say something about the history of a concern 
which came into existence in 1883, and is still con 
tributing to the development of the industry in more 
than one useful way. 

The early activities of Messrs. J. H. Holmes and 
Company, Limited, the firm of which we speak, were | 
confined to the manufacture of electric-lighting plant 
and installations for houses, ships and factories, their 
headquarters being then, as now, at Newcastle-on 
Tyne. Among the former, mention may be made of 
the houses of Mr. J. H. Holmes’ father, which was the 
first on Tyneside to be permanently lighted electrically, 
and of Jesmond Towers, where a 25-h.p. gas engine, 
dynamo and batteries were installed, the latter being 
used both for stand-by purposes and for starting the 
plant. By the end of 1883, the firm had also obtained | 
contracts for lighting the new docks at Silloth by ar 
lamps, and for the equipment of the Nonpareil, which 
was the first merchant ship built on the Tyne to be 
fitted with electric light In the following year some 
useful propaganda work in favour of electric lighting 
was undertaken by providing a combined portable 
steam engine and boiler to supply temporary instal. 
lations at public or private gatherings. This plant 
was used on the occasion of the visit of the Prince and 
Princess of Wales to Newcastle to open Jesmond Dene 
to the public. In 1885, the firm completed the first 
dynamo of their own manufacture, which, it may b« 
noted, ran in Ireland for 35 years, and was only then 
replaced, rather against the owner’s wish, so that it 
eould take an honourable position in the company’s 
museum. It is now in the Newastle Municipal Museum 
of Science and Industry. In addition to the design and 
manufacture of dynamos, Mr. Holmes also invented a 
quick-break switch which to-day has many descendants, 
and devised a portable lighting apparatus consisting of 
a steam engine coupled to a dynamo and fitted in a 
cage with a single lifting eye. This could be slung on 
to the deck of a ship and connected to the boilers by 
universal joints. The electricity generated in this way 
was transmitted to a searchlight projector contained 
in a collapsible cage, which was slung over the bow of 
the vessel, and to an arc lamp fitted in the rigging. 
This equipment was hired out to ships not fitted with 
electric light desiring to proceed through the Suez 
Canal, and thus effectively increased the carrying 
capacity of the latter. Other directions in which Mr 
Holmes and his firm have played leading parts have 
heen in the manufacture of electro-plating dynamos 
and of electrical equipment for driving printing machin 
ery, the first of the latter being installed in 1898, and 
running for a number of years without repairs or 
replacements of any kind. More recently attention 
has been devoted to the production of arc-welding sets 
and switchgear. 

When the original private partnership of Messrs. J. H. 
Holmes and Company ceased to exist in 1928, the work 
of the firm was carried on for a time by Messrs. J. H. 
Holmes and Company, Limited, at the original factory 
in Portland-road, Newcastle-on-Tyne. In 1930, how- 
ever, a new works which had been built adjacent to the 
New Town factory of Messrs. A. Reyrolle and Company, 
Limited, was taken over, and here equipment for print- 
ing presses, heavy-current generators, sine-wave alter- 
nators and alternating-current variable-speed commu 
tator and more standard motors are being manufactured, 
as well as automatic street traffic control apparatus 
and Holmes-Hazemeyer unit-type switchgear. 

It may be added that Mr. Holmes himself is still in 
enjoyment of good health, and we hope that one of the 
earliest pioneers in the history of British electrical 
manufacture may long be spared to witness the progress 
in which he has played a not unimportant part. 


Treviraick Centrenary.—Sufficient funds are now 
available to enable the Trevithick Centenary Com 
memoration Committee to carry out, in a modest way, 
the objects which it had in view when constituted a 
year ago. These comprise a memorial, in London, of 
Trevithick’s London locomotive of 1808; a monument 
on the line of track of his South Wales locomotive, 1803, 
at Penydaren; and a tablet at the place where he was 
born in 1771, in Illogan Parish, Cornteull. All these are 
now in preparation. The London memorial is to be 
erected within the precincts of University College, Gower 
street, W.C.1, this site having been selected because it 
is near the circular track on which the locomotive 
* Catch-Me-Who-Can "’ was exhibited. The publication 
of the “ Memorial Volume” has been ensured by the 
kindness of a well-known firm of engineers; the work 
is now being printed, and, it is anticipated, will be issued 
in December. 
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far from high. As regards the effect on the coal 
trade, it is pointed out that the starting up of two 
modern blast-furnaces would lead to an increased 
demand for one million tons of coal per annum, 
an amount, it is suggested, not likely to be required 
either for the hydrogenation of coal or for low- 
temperature carbonisation for many years to 
come. 

Only a minor part of the falling off in the demand 
for coal is due to the use of oil as fuel. Sir John 
Cadman stated that whilst the domestic consump- 
tion of coal fell 34,000,000 tons between the year’s 
1913 and 1932, the internal consumption of fuel 
oil rose only from 735,000 tons to 1,390,000 tons. 





So far as British coal is concerned, the unnecessary 


| strike of 1926 has probably been a much more 


important factor than any other in reducing the 
demand for it. Credit, however, must be given 
also to the more effective use now made of coal 
in power production and in steel works, where 
in times past great extravagance was the rule. 
The increasing use of gas as a domestic fuel has also 
had an unfavourable effect on the collieries, since 
the house-holder is charged very much higher prices 
for what he burns than can be exacted from the 
gasworks and the railways. Sir John Cadman 


| charged the collieries with neglect of their oppor- 


| tunities 


| 


| electrical one recently completed. 
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THE LIQUEFACTION OF COAL. 


UNFORTUNATELY, for their comfort, engineers 
have not merely to make their conceptions work, 
but to make them pay, and they are thus unable 
to follow the advice to ignore economic questions, 
which was tendered them at the recent meeting of 
the British Association. That coal can be converted 
into oil having almost any characteristics desired 
is a technical triumph on which the chemical 
engineer may well plume himself ; but the economic 
and social importance of the feat depends upon the 
price at which the product can be sold. This primal 
fact was strongly emphasised both by Sir John 
Cadman, in the Melchett lecture delivered by him 
before the Institute of Fuel, on October 11, and 
by Drs. Ormandy and Burns in their paper, read 
before the Institute of Marine Engineers last 
Tuesday. As matters stand, fuel oil from natural 
sources can be delivered into ships’ bunkers at 
British ports for about 2/. per ton, and were it not 
for the tax of 8d. per gallon on imported petrol, 
even gasworks would, the authors of the second 
paper suggest, probably abandon the recovery of 
benzol. Petrol, they state, now costs about 3d. per 
gallon ex store, and fuel oil for most purposes is 
subject to a tax of about 1/. per ton. To produce a 
ton of petrol substitute from coal requires a consump- 
tion, for all purposes, of about 34 tons of bituminous 
coal, costing about 12s. 6d. per ton, which is equiva- 
lent to about l?d. per gallon of spirit produced. 
Hence, 3} lb. of coal with a calorific value of, say, 
12,500 B.Th.U, per lb. are expended to produce 1 Ib. 
of motor spirit, having a calorific value of, say, 18,000 
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B.Th.U. perlb. The thermal efficiency is, therefore, 











in the past. He pointed out that by 
means of pipe lines, gas and oil can be transported 


|/much more cheaply than coal can be, either by 


rail, road or canal, and suggested that there should, 
long ago, have been a gas grid comparable with the 
Parliament has, 
however, for many decades, systematically ham- 
pered industry. Indeed, it has often seemed that 
the representatives of the people have been more 
intent on limiting profits than on raising the stan- 
dard of living by encouraging enterprise. It may 
also be argued that the ultimate success of the 
electric grid might have been more assured had its 
development been made step by step by private 
enterprise as the conditions justified, though the 
trend to-day is rather towards co-ordination. With 
a step by step development, it is possible that the 
sudden demand for large turbo-generators would not 
have occurred, nor the subsequent slump which has 
laid idle so much expensive plant. The past histor) 
of well-meant attempts at scientific planning for a 
somewhat distant and problematic future has not, it 
must be admitted, always been encouraging. 

In America, natural gas is now piped over a thou- 
sand miles, and undoubtedly it would be cheaper 
for the nation in the end, were the fuel supplies of 
towns transported, as gas, by pipe lines from the 
collieries and coke ovens, rather than in the solid 
form by road, rail or canal. Long pipe lines are, 
we may add, being laid in Germany by which coke- 
oven gas, of which there is a surplus in the Ruhr, 
is to be transmitted to Berlin. Belgium, also, is 
covered by a gas network. 

Whilst the hydrogenation of coal is now economic- 
ally possible only by reason of the import taxes, 
there is no certainty that the world price of natural 
oil will remain indefinitely at its present low level. 
At the price demanded for petrol in pre-war days, 
the hydrogenation product could, apparently, be 
supplied at a profit, and the very existence of 
alternative sources of supply provides some insur- 
ance against attempts by the oil producers to unduly 
raise their prices. 

The various methods so far proposed for obtaining 
oil from coal are clearly explained and compared 
in the paper by Dr. Ormandy and Dr. Burns. 
They point out that all require the application of 
heat to the coal, and that the character of the liquid 
products obtained depends in an unexpected degree 
on the conditions under which this heating takes 
place. It depends not merely on the temperature 
and pressures employed, but is also largely condi- 
tioned by the means adopted for removing the 
products as formed. For large, slow-running 
Diesel engines, a fairly wide range of oils is suitable, 
but for the smaller, high-speed compression-ignition 
engines, the range is more limited, and chemical 
constitution becomes relatively more important 
than physical properties. For spark-ignition engines 
the octane number has, they state, become 
important that straight-run petrols are now being 
cracked in order to produce a petrol which, though 
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of considerably less volume, has better anti-knock 
properties. 

In high-temperature distillation, as carried out 
in gasworks and in coke ovens, about 10 gallons of 
oil are obtained per ton of coal treated, and about 
2 gallons of a crude benzole can be extracted from 
the gases. About one-half the tar is specially 
prepared and sold for use in road work. The supply 
of creosote is said to be in excess of the demand, and 
this excess will be increased if there is any important 
improvement in the steel trade. It is suggested, 
accordingly, that the excess of creosote might be 
hydrogenated for the production of a high-grade 
motor fuel. For steam raising, the creosote oils 
cannot, it is stated, compete with imported oil at 
2!. per ton, and they have, moreover, a lower calorific 


they may have sometimes acted as if to do so was 
derogatory to their dignities. To-day neither 
secrecy nor dignity distinguish the relations between 
governments and traders. The former engage 
openly, if not alv sys wisely, in commerce, and 
there is a widespread feeling that they should extend 
| their activities, for the standing of a nation is more 
and more measured by the prosperity of its indus- 
tries. It is therefore not surprising that trade 
|matters loom largely in the affairs of nations, nor 
|that World Economic and Imperial Conferences 
have met grave difficulties in this field. Nation 
continues to compete with nation in the field of 
industry and, while rendering lip service to the idea 
of co-operation, each is naturally doing its best to 
develop its own industry rather than that of those 





value, being credited with but 17,000 B.Th.U. per| with whom it is negotiating. 


Ib., as against the 19,000 B.Th.U. 
competitor. 
No fractions of the high-temperature by-products | 


per Ib. of their | 


This spirit of nationalism is, of course, not always 
to be deplored. So long, as in England, it takes the 
form of attempts to protect our home trade from 


are, they state, well suited for use in compression | unfair outside competition and to encourage the 
engines, but by low-temperature distillation, liquid | use of our products abroad, it is highly commen- 
products forming admirable motor fuels are obtained. dable, whether it be regarded from the national or 
The residues are more easily hydrogenated than the | the international aspect. But when, as in some 
high-temperature products, and it is suggested that | countries, it consists of attempts to exclude all 





in this lies the best prospect of making profitable | 
use of them. The coke produced has the desirable 
properties of ready ignition in the domestic fire- 
place, whilst being hard enough to withstand | 
handling and transport. 

Coal is stated to be less easily hydrogenated than 
liquid tar distillation products. It is ground to 
a fineness equivalent to that used in pulverised | 
fuel firing. The powder is mixed with about its | 
own weight of a heavy oil produced in a previous | 
operation. The thick liquid mass thus obtained is | 
then heated to between 320 deg. C. and 520 deg. C. 
in a current of hydrogen supplied at a pressure of | 
150 atmospheres to 250 atmospheres. The reaction 
is greatly hastened by the addition of comparatively 
minute quantities of metallic salts serving as| 
catalysts. These catalysts, it is stated, have little | 
or no effect in promoting the hydrogenation of 
high-temperature coal tars and pitches. 

Reference was made by Dr. Ormandy to the use of | 
an oil-coal emulsion for firing the boilers of the Cunard 
liner Scythia. The difficulty, here, has always been 
to obtain a permanent suspension, and, to secure this, 
various agents have been added as stabilisers. The 
Cunard experiment is based on the discovery that | 
with certain oils, no stabiliser is required. The coal 
is ground to pass wholly through a 200 sieve, and 
the oil is specified to have a “ fixed ” carbon content 
of not less than 5 per cent., cracked fuel oils being | 
stated to be specially suitable. The fuel thus pro- 
duced contains about 40 per cent. of coal, and since 
a soft coal easily ground is desirable, an outlet 
may, it is suggested, be found here for certain types 
of coal which have to be raised by the collieries, | 
but for which there is not now a sufficient market. 

Experiments are now in progress on the heat | 








treatment of coal-oil suspensions, by which it is| 
claimed that a greater yield of low-boiling oils can 
be obtained from coal than has proved possible in 
low-temperature carbonisation, whilst the residue 
forms a coal-oil suspension very suitable for furnace 
firing. 


ECONOMIC CONDITIONS IN 
GERMANY. 


NAPOLEON'S sneer that the English were a nation | 
of shopkeepers did no more than crystallise in an 
epigram the view that the concern of governments 
and ruling classes is primarily with politics and 
military adventures, and that trade and commerce 
are beneath their notice, except as a source of 
revenue. But though this opinion may have} 
received wide support in theory, and to a less extent | 
in practice, even by Napoleon’s time there had been | 
for centuries a close contact between kings, princes 
and statesmen and the industrialist. Elizabeth 
and her merchant adventurers formed a trust no 
less active and mutually supporting, because it | 
was unacknowledged, and neither Louis of France, 
nor Philip of Spain, nor, for that matter, our own 
seventeenth-century monarchs were averse from 
maintaining a connection between industry and the 
flag to the mutual advantage of both, even though 


|} as Chancellor soon altered this. 


goods except those of native origin, it is equally 
to be condemned, not the least because such a policy 
must be harmful to the nation which practices it, 
as well as to those against whom it is primarily 
directed. Nevertheless it is being pursued in many 
countries, notably in Germany, where during the 
past few months the actions of the Government, 
both in politics and in trade, have been distinguished 
by extreme introspection. The effects of this 
policy will be watched with close attention, both 
by those who would like, but have not the courage, 
fully to follow the example and by those who are 
certain it can only result in failure. Up to now 
that interest has too often been exhibited in out- 
bursts of sensationalism, and biased comment, 
from which it is difficult to disentangle the truth. 
To this flow of undigested opinion Mr. J. W. F. 
Thelwall’s report to the Department of Overseas 
Trade on the Economic Conditions in Germany* 
comes as a welcome contrast. For Mr. Thelwall, 
at least, has had the advantage of living in Germany 
for some years and of appreciating the mentality 
of its people in a way which is not possible for the 
political tourist. His aim is to state facts rather 


|than opinions, whether held by himself or others, 


and he is only concerned with politics in so far 
as they affect trade. What he has to say is 
therefore worthy of attention. 

The report covers the period from September, 
1932, to June, 1933, nine months which began in 


|comparative calm, since, though industry was still 


depressed, there was a feeling that the worst was 
past, while in politics the international situation 
had improved. ‘The appointment of Herr Hitler 
The first act of the 
new Government was to pass two laws placing all 


| political power in the hands of the Chancellor and 


virtually abolishing parliamentary government. 
The ostensible object of the first enactment was 
simplification, and if it is followed by a tightening up 
of the financial administration it may really be 
beneficial. The second Act, which has received a 
great deal more publicity than the other, had for 


| its aim the elimination of Jews and Marxists from 


all activities over which the Government had any 
direct or indirect influence. Its scope, therefore, 
covered not only the civil service, the universities 
and the schools, but as far as possible all profes- 
sions, trades, arts and sports. Control of the Press, 
also, quickly passed into the hands of the domi- 
nating party. The result has been that National 
Socialists have replaced Jewish and Marxist officials 
in all such bodies as Chambers of Commerce, 
stock exchanges and trade federations, while in 
private firms the workmen’s councils have been 
similarly reconstituted and are doing their best to 
spread the doctrine of Hitlerism and to sever any 
contact with non-Aryan firms. The National 
Socialist Party have also assumed control of the 
trade unions and are actively converting their 

* Economic Conditions in Germany. Report by Mr. 
J. W.F. Thelwall, C.M.G., M.C., Commercial Counsellor 
to H.M. Embassy Berlin. London: H.M. Stationery 
Office. [Price 4s. 6d. net.] 


members to its political views. A new body, known 
as the Deutsche Arbeitsfront, which includes both 
employers and employees, has been formed to 
supervise this work, and steps have been taken to 
ensure stability of labour conditions, while the 
process of re-construction is going on. Each district 
into which the country is now divided for labour 
purposes is under the control of two commissioners, 
one acting for the employers and the other for the 
workers. These officials are responsible for the 
maintenance of industrial peace and, in particular, 
are concerned to prevent economic sabotage, what- 
ever that may imply. While social questions and 
wayes are dealt with in this way, a Corporative 
State, which will attend to economic matters, is 
in process of construction and the Federation of 
German Industry and the Federation of Employers’ 
Associations have already been combined to form 
the Reichsstand der deutschen Industrie. In 
addition, a Reichsstand der deutschen Handels, 
which again embraces both employers and employees, 
has been organised to deal with the retail trade. 
The object of these bodies is also the simplification 
and co-ordination of the commercial organisations 
of the country. Further, they are to clear the way 
for the framing of a German commercial constitution 
and to educate those engaged in commerce in the 
National Socialist spirit. A compulsory Labour 
Service is also to be formed, while public buildings 
are to be re-conditioned, a large programme of road 
construction is to be undertaken, and firms and 
individuals are without delay to carry out such 
replacements, renewals and other work as has been 
postponed by the depression. This is a summary 
of the projected programme of the Hitler govern- 
ment, which Mr. Thelwall discusses in some 
detail. 

Actually only the portion of this scheme which 
relates to houses and buildings, and also covers 
suburban and agricultural settlement, river regu- 
lation and works for supplying gas, water and 
electricity, has so far been legislated for, though 
industry appears to be responding satisfactorily 
to the demand that renewals shall be undertaken. 
New roads are, however, to be built to assist 
the motor-car industry, which is also being helped 
by a remission of taxes. It is further hinted that 
those who produce more and employ more will 
have their taxes reduced or wholly remitted. The 
object of these schemes, like those of President 
Roosevelt, is to give industry an impulse which 
it seems to be incapable of producing by itself, in 
the hope that once employment has been created, 
private enterprise will be stimulated. This country 
will watch with interest the result of these efforts 
on the part of its two chief competitors, and may 
in time have much to learn from them. It must, 
however, be pointed out that to finance such exten- 
sive conceptions will mean a further charge on 
the country’s finances, and that to provide work 
in this way is only to prepare a further load for 
Germany to carry. It will only be able to bear that 
burden successfully if the campaign works out 
according to plan. If it does not its state will be 
worse than it is at present. Taxation, in any 
event, will have to be increased to provide the 
loans without interest, whereby, as already an- 
nounced, marriage is to be encouraged, and to make 
up for the loss on income tax caused by counting 
servants as children for the purposes of assessment. 
This is realised by the Hitler Government to the 
extent that freewill offerings towards the pro- 
motion of national work are invited, and more or 
less compulsory levies of various kinds are being 
organised. By this time the Government must realise 
that their chances of raising funds in the money 
market are meagre. If they have not done so, a 
perusal of Sir Arthur Samuel’s recent address to 
the Incorporated Secretaries’ Association on “‘ Loans 
to Uncreditworthy Oversea Borrowers and the 
Mischief they have Caused ” will disabuse them. 

Turning for a moment from politics to trade, 
the Teutonic picture is at present sombre enough, 
whatever the future may bring. Imports fell from 
RM. 6,700,000,000 in 1931 to RM. 4,660,000,000 
in 1932, and exports from RM. 9,600,000,000 to 
RM. 5,700,000,000 during the same period. Of 
| the fall in imports about RM. 1,000,000,000 was 
accounted for by raw materials, thus faithfully 
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reflecting the low activity of the country, while 
that in exports was chiefly due to finished goods. 
During the first four months of 1933, the volume 
of raw materials imported increased by about 
3 per cent. over the previous year, but it is difficult 
to say whether this was due to trade revival or to 
an exhaustion of stocks. At any rate, it cannot be 
ascribed to the new regime. Imports from the 
United Kingdom fell from RM. 453,000,000 in 
1931 to RM. 258,000,000 in 1932, and are appar- 
ently still falling, while exports from Germany to 
this country decreased from RM. 1,134,000,000 
to RM. 446,000,000. Comparing the export trade 
of the two countries during the first quarter of 1933, 
Mr. Thelwall points out that while German exports 
fell by 18 per cent., those from Great Britain only 
decreased by 5 per cent. Generally speaking, 1932 
was the worst year on record for the German iron 
and steel industries, except during the period of the 
Ruhr occupation, though towards the end of the 
period an improvement was noticeable, especially 
in the tinplate business. As regards engineering, 
the total orders received in 1932 were 40 per cent. 
below those in 1931, which was itself a bad year, 
the decrease in exports being especially noticeable. 
The locomotive industry was also unsatisfactory 
and the same was true of electrical engineering, 
except in the radio branch. Exports of electrical 
machinery dropped from RM. 89,000,000 in 1931 to 
RM. 72,000,000 in 1932, and of other electrical 
products from RM. 400,000,000 to RM. 251,000,000. 
This drop is still continuing. In shipbuilding only 
27 vessels aggregating 58,581 gross tons were com- 
pleted in 1932, compared with 87 vessels aggregating 
176,755 gross tons in 1931, while the production of 
motor cars and motor lorries fell by 34 per cent. 
and 38 per cent. respectively. The output of coal 
was 104,740,000 tons in 1932, which was 12 per 
cent. less than in 1931, while that of coke was 
19,128,000 tons, a reduction of 16 per cent. On 
the other hand, the consumption of electricity 
showed an improvement after a bad start. The 
various forms of transport al! continued to suffer 
more or less severely from depression. 

On the whole, however, the position, though bad, 
shows some signs of improvement, but whether 
that improvement will be maintained depends 
largely on the actions of the Government, which is 
certainly not taking an eighteenth-century view of 
its detachment from industry. Far from ignoring 
industry the Government, as will be gathered, is 
taking an active part in its conduct, and that 
relationship is likely to become even more active. 
It is the more necessary to emphasise this, since, as 
Mr. Thelwall points out, the Hitler movement is 
based on racial and party ideals, which are in some 
ways antagonistic to the present line of trade deve- 
lopment, and its followers are apparently prepared 
to forgo economic and trade advantages for the 
sake of their principles. The aims of the movement 
are, in fact, to assist the small farmer, the small 
shopkeeper and the craftsman rather than the large 
industrialist and the international financier, and to 
weld all classes together with the ultimate objective 
of establishing a Corporative State in which there 
will be only a few great corporations embracing 
all the individuals belonging to a particular occupa- 
tion. This organisation will be dominated by the 
creed of the National Socialist Party, and if the 
tenets of that creed and economic necessities conflict 
it is the former that will take precedence. This 
ideal is coupled with a strong nationalism. In 
other words, trade is to be organised so that the 
country will, as far as possible, be independent of 
foreign supplies. Such a policy is not, of course, 
conducive to the development of a flourishing foreign 
trade. On the other hand, even for the sake of 
rooting out the undesired Jew and Marxian it is 
recognised that interference with businesses by 
individual members of the party, or by local associa- 
tions, is not advisable, and there are signs that 
this particular form of “ control” will disappear. 
Whether there will also be a change of view on the 
larger question time alone will show. It has always 
been thought that Germany’s existence, like our 
own, depended on foreign trade. Whether for the 
sake of an ideal she can afford to forgo that trade 
and yet live remains to be seen. The United States 
have long been tending towards the same objective 





by different paths, and may yet attempt to accele- 
rate their progress in that direction. But the con- 
ditions in the two countries are not by any means 
the same. 


INTERNAL-COMBUSTION ENGINE RESEARCH 


THE meeting of the Engineers German Circle, 
which was held at the Institution of Mechanical 
Engineers, London, 8.W., on Monday, October 16, 
was honoured by the presence of H.E. the German 
Ambassador, and it may have been this occurrence 
which led the Chairman to mention that the Circle 
is only concerned with technology. If, however, its 
non-political character required emphasising, this 
was amply done by the lecturer, Professor Dr.-Ing. 
A. Nagel, of the Technische Hochschule, Dresden, 
who, in the course of less than an hour, gave an 
informative survey of the work that is being done 
in Germany to discover more about the mode of 
operation of the internal-combustion engine. Pro- 
fessor Nagel, who was described by a subsequent 
speaker as the Stodola of that form of prime mover, 
began by pointing out that his discourse came at an 
appropriate time, since it was only a week before 
that the centenary of Karl Fugen Langen had been 
celebrated in Cologne. Langen’s work, with that of 
Otto, had resulted in the great development of the 
internal-combustion engine, which was now so 
evident, and about which so much could be said. 
He proposed, however, to confine himself to a descrip- 
tion of certain equipment which, with the help of 
apparatus employing radio technique, was enabling 
them to observe and measure the growth of the 
flame when ignition occurred, to ascertain the travel 
of nozzle needles, and to make measurements of 
other phenomena which took place during the 
working cycle. As regards the first, a cylindrical 
bomb calorimeter provided with windows for obser- 
vation purposes was used, and enabled photographs 
to be taken. In addition, there were indicators 
whose movements were amplified by radio methods, 
so that extremely small variations in pressure could 
be measured. To ascertain the changes in pressure 
in the induction pipe a quartz crystal, the electrical 
charge on which varied with the pressure to which 
it was exposed, was used, this charge being sub- 
sequently amplified by radio methods. Similar 
indicators could be located in the cylinder, and in 
the exhaust or incorporated in the nozzle, so that 
the movement of the latter could be measured much 
more accurately than had hitherto been usual. In 
this way it was possible to investigate the maximum 
compression and combustion pressures and the 
duration of the combustion at various loads. Simi- 
larly, by employing platinum-rhodium thermo- 
couples made of wire only 0-05 mm. in diameter, 
very accurate indications of the changes in the 
temperature in the pre-combustion chamber and the 
exhaust during one revolution of the engine, or at 
starting, could be obtained. The use of these methods 
was increasing our knowledge of the phenomena 
occurring in this type of engine and should greatly 
assist in its development on scientific lines. 


Tue James Watt DINNER. 


The speeches this year at the James Watt Dinner, 
held by the Institution of Engineers and Shipbuilders 
in Scotland, on Friday last, in Glasgow, had little 
indeed to do with James Watt, and not very much 
to do with engineering. Formerly, engineering 
developments and industries have figured largely 
among the topics touched upon, but this year refer- 
ence was made mainly to.political matters. Lord 
Stonehaven presented a good case when proposing 
the toast of ‘‘ His Majesty’s Ministers,” contrasting 
the general confidence and hope of the present, with 
the uncertainty and despondency when the Govern- 
ment took office. Although not as active as could 
be wished, he considered that Clyde shipbuilding 
compared excellently with such enterprise abroad. 
In all British yards we had 287,000 tons of shipping 
under construction, while the next country, France, 
only had 92,000. On the Clyde, there were at 
present 12 warships, 8 cargo steamers, 2 passenger 
and cargo vessels, 1 railway steamer, 3 paddle 
steamers, as well as oil tankers, coasters and dredgers. 
That was a great contrast to the position twelve 





months or so ago. Mr. A. N. Skelton, Under- 
Secretary of State for Scotland, in replying to this 
toast, said that he had never shared the opinion 
that the days of the heavy industries, in this country, 
were over. Although foreign nations now made for 
themselves many things formerly bought from us, 
he was convinced that where reliability was required 
British works and British workers, and particularly 
Scotch works and workmen, would be turned to, and 
when work revived, the pre-eminence of our people 
would be exhibited. The Rt. Hon. the Lord Provost 
of Glasgow, Mr. A. B. Swan, in proposing the toast 
of “The Chairman,” Professor J. D. Cormack, 
C.M.G., C.B.E., said that in these days, unfor- 
tunately, there was stagnation in industry, though 
the advance in science continued. The two had got 
out of step, but when nations came to take a wider 
view of trade than at present, and trade and shipping 
revived, industry might be expected again to drop 
into step. The Clyde was building 36 per cent. of 
the shipping under construction in the country and 
was holding its own. Professor Cormack, in reply, 
said that conditions might be likened to science 
running under light load, while industry had heavy 
burdens to carry. Actually, industry was not far 
behind, and with some little encouragement from 
the Government and perhaps the City of Glasgow, 
it might be put in the way of doing a lot of useful 
work. 


Coau-BurRNING APPLIANCE MAKERS’ ASSOCIATION. 


In undertaking the task of promoting the sale of 
British coal, the Coal Utilisation Council, whose 
programme was discussed in a recent issue of 
ENGINEERING, soon discovered that one essential 
would be the co-operation of those whose business 
it is to market the appliances utilising this form of 
fuel. Such co-operation is, however, difficult, 
since there is no association of coal-burning appli- 
ance makers, with which the Council could enter 
into relations. This want is, however, to be supplied, 
for at a recent meeting, after Mr. Evans Williams, 
president of the Mining Association, had pointed 
out that the more coal sold, the larger the demand 
for appliances, and that no financial assistance was 
required, a provisional Committee was appointed to 
draft the aims and objects of a Coal-Burning Appli- 
ance Makers’ Association. This Committee, which 
was representative of the three main sections of the 
appliance makers—domestic, industrial and marine 
—has now completed its task, and at a meeting to 
be held to-day (Friday), at the offices of the Mining 
Association, General Buildings, Aldwych, London, 
W.C.2, a resolution proposing the formation of such 
an Association is to be brought forward. The objects 
of this body will be, inter alia, to represent the interests 
of manufacturers of coal-burning appliances, and to 
promote the sale of the latter ; to co-operate with 
the producers and distributors of coal, with a view 
to extending their markets ; to standardise termin- 
ology as regards coal-burning appliances, and to 
establish methods of stating comparative results and 
efficiency ; and to co-operate with the Coal Utilisation 
Council in promoting ,the better marketing and 
distribution of definitely graded coal. We under- 
stand that all firms wholly or partly interested in the 
manufacture of coal-burning appliances are eligible 
for membership of the Association, and that sub- 
Committees covering domestic and central, industrial 
and marine heating, will be set up to make a special 
study of the subjects entrusted to them with the idea 
of developing fresh markets. 


Roap RESEARCH. 


The experimental inquiries of the Ministry of 
Transport cover a variety of problems in highway 
construction and maintenance. Their study of 
concrete roads formed the subject of a report 
which was summarised on page 171 ante. What 
may perhaps be regarded as a supplemental report 
has since been issued* under the title of ‘ Experi- 
mental Work on Roads.’ Much of this report is 
devoted to investigations still in progress and which 
cannot be expected to lead to definite conclusions 
for some time to come. In many cases the Ministry 
is working in conjunction with county and borough 
engineers, and with their assistance has laid down 








® Experimental Work on Roads, Report for the Year 
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experimental lengths of roadway in various parts 
of the country. 
value in road making of local materials. This is 
being tested in Gloucestershire and Flint, whilst in 
Leicestershire different varieties of surface dressing 
are under observation. In Surrey different methods 
of concrete construction are being tested ; this work 
is being supplemented by studies at the Harmonds- 
worth experimental station. At the latter an 
American method of laying concrete in two courses, 
separated by cotton or linen cloth, has been tried. 
The object aimed at was to simplify the renewal 
of the top course when it became worn. The 
Harmondsworth experiments showed that with care 
a reasonably good bond could be secured between 


the two courses, and that the presence of the fabric | 


did facilitate the separation of the upper from the 
lower. The conclusion reached, however, was that 
the method led to no practical gain, economic or 
otherwise, since experience in this country indicated 
that concrete roads but rarely fail from abrasion. 
Further studies have been made of impact, using 
lorries carrying 30 cwt. per wheel, and having 
either solid or pneumatic tyres. Tested over a 
rough road, it was found that with solid tyres 
measuring 881 mm. by 120 mm., the impact at 
18-7 miles per hour was 3-29 times the static load. 
With 38 in. by 9 in. pneumatic tyres, inflated to 
82 Ib. per square inch, the corresponding factor 
04 at a speed of 24-4 miles per hour. With 
low-pressure pneumatic tyres, 42 in. by 9 in., 
inflated to 62 lb. per square inch, the impact factor 
at 26-9 miles per hour was 1-65. The anti-skid 
properties of various surfaces have been the subject 
of further studies and highly satisfactory results 
have been obtained on hot asphalt surfaces treated 
with either precoated or heated chippings. It is 
found that the tendency to skid increased during 
the summer months. This is believed to be due to 
the binder working to the surface and thus com- 
During the colder 


was 


pletely covering the chippings. 
months this covering is removed by the action of 
the traffic, but reforms again with the advent of 
warmer weather. 


Tue Worwp’s SHipBuILpInc AND MARINE 
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Evidence that conditions in our shipyards are 
continuing to improve slightly is contained in the 
Shipbuilding Returns of Lloyd’s Register of Shipping 
for the quarter ending September 30. In these 
Returns, the gross tonnage of merchant ships, of 
100 tons and upwards, under construction, and other 
shipbuilding statistics, are given. On September 30 
there were 303,762 tons of shipping being built in 
the shipyards of the United Kingdom, an increase 
of 16,260 tons over the total for June 30, and of 
65,329 tons over that for September 30, 1932. 
While these increases and, in fact, the total itself, are 
ulmittedly not very large, it is, nevertheless, gratify- 
ing to find that the aggregate of the tonnage now 
on the stocks maintains the upward trend which 


has been observable since the beginning of the 
present year. The total of 303,762 tons mentioned 
above represents 87 vessels; of these 62 are 


steamships, 21 are motorships and 4 sailing ships 
and barges. The tonnage commenced in our ship- 
vards during the past three months totalled 39,670 
tons ; while this figure is less by 10,380 tons than 
the corresponding total for the June quarter, with 
one exception it larger than any quarterly 
total during 1931 and 1932. Furthermore, 42,077 
tons of shipping were launched in Great Britain 
during the September quarter, showing an increase 
of 31,041 tons over the figure for the June quarter. 
The total merchant tonnage under construction in 
other countries on September 30, namely, 452,990, 
is about 8,000 tons more than that in hand at the 
end of the previous quarter. Among the leading 
shipbuilding countries abroad, France occupies first 
place with 95,838 tons, Japan is second with 85,570 
tons, Sweden third with 71,440 tons, and Holland 
fourth with 40,862 tons. Germany was only 
responsible for 30,300 tons and the United States 
for 14,654 tons. During the quarter under review 
71,102 tons of shipping were commenced in foreign 
shipyards and %),233 tons were launched, showing 
increases, as compared with the June quarter, of 
222 tons in the tonnage commenced and 21,945 tons 
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lin the shipping launched. The total horse-power of 
| marine engines, either under construction or being 
|installed on board vessels on September 30 was 
| 1,016,148. This was made up of 98,883 i.h.p. the 
total for reciprocating steam engines ; 423,073 s.h.p., 
| representing steam turbines, and 494,992 i.h.p., the 
aggregate for oil engines. The United Kingdom 
occupied first place with 377,107 h.p., France was 
| second with 186,530 h.p., Holland third with 98,470 
|h.p., Japan fourth with 90,990 h.p., Germany fifth 
| with 77,375 h.p., and Sweden sixth with 56,220 h.p. 
All other countries contributed less than 50,000 h.p. 


THE NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 381.) 


Puysics DEPARTMENT. 


Thermometry, Conductivity, Heats of Combustion,— 
In connection with the definition and maintenance 
of temperature standards, which are an important 
| function of the Physics Department, work is in 
active progress on all the ranges of the International 
Temperature Scale. Many industrial processes call 
for precise control of high temperatures, and the 
need thus arises for a standard scale to which such 
temperatures can be referred. One of the fixed 
points on the highest part of the scale (above 
1,063 deg. C.) where temperatures are measured 
by the optical pyrometer, is the melting point of 
platinum. It is interesting to note that whereas a 
book of tables published less than 50 years ago 
gave estimates of this melting point varying from 
1,460 deg. to 2,534 deg. C., the investigation now 
proceeding is expected to result in a value reliable 
to about 2 deg. C. The method of experiment 
consists in measuring the intensity of the radiation 
emitted from an enclosure projecting into an ingot of 
platinum which is so heated or cooled as to pass 
slowly through the melting or freezing point. The 
enclosure, from practical necessity, has generally 
taken the form, hitherto, of a narrow closed-ended 
tube. In the endeavour to approximate more 
closely to ideal black-body conditions, a radiator 
is now being designed in the shape of a tube in 
the ingot of platinum, terminating in a spherical 
bulb. Since the value to be assigned to the melting 
point of platinum will be expressed in terms of 
that of gold, the standard optical pyrometer is 
recalibrated at the gold point. For the 
thermocouple range of the International Scale 
(660 deg. to 1,063 deg. C.), improved apparatus 
has been installed whereby it is hoped to realise 
an accuracy of 0-O1 deg. C. 
to such fundamental research on 
temperature measurement as has been briefly 
described above, the Physics Department is also 
responsible for an enormous volume of test-work 
in every kind of thermometry. Improvements in 
the equipment and procedure adopted are constantly 
being made, and Fig. 25* shows a new piece of 
apparatus which has been designed and constructed 
at the Laboratory for precision tests on deep-sea 





being 


In addition 


thermometers. The full pressure of 4 tons per 
square inch, indicated by a sensitive gauge to 


0-002 ton per square inch, can be applied by one 
man. The thermometer under test is fitted between 
springs in a light, cylindrical metal cage (shown 
resting on the cabinet in Fig. 25), and this is inserted 
into the pressure cylinder shown hanging on the 
wall at the extreme right. The pressure is trans- 
mitted through a flexible-steel connecting tube, 
by means of transformer oil, the moving parts 
of the pumps and valves being lubricated with 
castor oil. When a temperature test at 0 deg. C. 
is required, the thermometer is loaded into the 
pressure cylinder upside down, and the latter is 
inverted into the ice bath in the insulated cabinet. 
The pressure is adjusted to the desired value, 
and when temperature equilibrium has _ been 
attained the cylinder is withdrawn and quickly 
reversed. The inverted thermometer is then 
removed from its enclosure, wiped free from oil 
and again immersed in ice for observation of any 
effects resulting from the pressure to which it has 

* The permission of the Controller of H.M. Stationery 


Office has been obtained for the reproduction of the illus- 
trations from the Report produced in this review. 








been subjected. It is worth noting that ice made 
from distilled water is now being used exclusively 
for high-precision thermometer testing. 

A remarkable improvement has taken place of 
late years in the quality of the clinical thermometers 
tested by the Laboratory. During the latter part 
of the war, when the testing of clinical thermometers 
was made compulsory, about 5 per cent. of those 
tested were rejected. This figure was steadily 
reduced to about 2 per cent., and from 1927 to 
1930 remained sensibly constant between 1-80 
and 1-85 per cent. In 1931, there was again a 
slight reduction, and a still further improvement 


has been achieved during 1932 with a record low 


value of 1-42 per cent. rejections. For one firm, 
which submits about 100,000 thermometers a 
year for test, the proportion of rejects in 1932 was 
only 0-13 per cent. as compared with an average, 
for that firm, of 0-28 per cent. for the preceding 
five years. 

A determination of the effects of longitudinal 
and transverse magnetic fields on the thermal and 
electrical conductivities of bismuth single crystals 
has recently been concluded. The later stages 
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of the work have been mainly devoted to observa- 
tions in longitudinal fields, and Fig. 26, on the 
opposite page, shows the “ plate ’ method adopted 
for thermal resistance measurements of specimens 
in the form of discs 2-5 cm. in diameter and 0-2 
em, thick. The specimen was sandwiched between 
an electrically-heated hot-plate and a water-cooled 
cold-plate, temperatures being measured by thermo- 
in the working surfaces. Gly- 


couples embedded 
a thermal contact medium and 


cerine was used as 


a small constant axial load was applied. The 
assembly was placed between the poles of an electro- 
magnet. A circular brass shield 1 in. deep served as 


a distance piece, and with this pole separation, 
field strengths up to 16,000 gauss could be obtained. 
The results obtained with three orientations of 
the crystal relative to the longitudinal field are 


summarised in the following table, where ry/ry 


Thermal and Electrical Resistance of Single Crystals of 
Bismuth in a Longitudinal Magnetic Field. 


H 10,000 gauss H = 16,000 gauss. 
Orientation of -— —= 
Crystal. rw Ru | Tn Ru 
r Ry | r Ry 
H || axis 1-02 1-06 1-04 1-13 
f taxis Os .29 | , Re 
Hi ite } 102 | 1-32 1-04 1-52 
4 axis | -05 5 , ‘ 
H+ i line f 1-02 1-15 1:04 | 1-19 


denotes the ratio of thermal resistance in a longi- 
tudinal field of strength H to that in zero field, 
whilst Ry/Ro expresses the corresponding ratio 
of electrical resistance. The term “line” refers 
to the intersection of any one of the (111) planes 
on the (111) plane, while “axis” connotes the 
trigonal axis perpendicular to the (111) plane. 

An experimental determination of the ratio of the 
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specific heats of gases over a wide range of tempera- 
ture is being carried out by a resonant-tube method, 
in which a quartz crystal, vibrating piezo-electrically, 
serves as a sound source, resonance of the gas 
column being indicated by reaction on the crystal. 
As a subsidiary to the main investigation, the 
difference between the “ free-space ”’ and the “ tube ” 
speed of sound has been measured for six different 
gases at two temperatures, and the deduced values 
of free-space velocity given in the table below are 
likely to prove of interest. 

With the object of extending the resonance-tube 
measurements to gases at high temperatures, a 
carbon-tube furnace has been constructed, in 
which experiments have already been carried out 
on carbon monoxide at 1,700 deg. C. 


Fig. 26. MEASUREMENT OF 


CONDUCTIVITY IN 
MAGNETIC FIELD. 
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A Incoming gas. 

B Outgoing gas. 

C, D Sparking leads. 

E eating coil. 

F Differential thermo elements. 
G Calibrating resistance heater. 
H Platinum thermometer. 

I Hand stirring pump. 


Reference has already been made (page 147, ante) 
to independent determinations, by the Engineering 
and Physics Departments, of the heat of formation 
of nitrous oxide, utilising the “explosion” and 
Free-Space Velocity of Sound (metres per second). 


Gas. 0 deg. C.* | 18 deg. C. | 100 deg. C. 
j j 
Air (CO free) .. | 381-6 342-4 | 387-3 
Carbon dioxide .. — 265-8 297-2 
Sulphur dioxide . . | 216-2 244-2 
Ammonia. . os aon -- 428-2 481-9 
Ethyl chloride | — 203-8 230-6 
Hydrogen | 1,261-0 1,301-0 1,463 -0 
| 





* Extrapolated. 
“ flame” methods, respectively. In the latter, a 
jet of the gas is burnt in a reaction vessel containing 
an excess of carbon monoxide, and the temperature 
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dioxide formed are noted. The experiment is 
then repeated with oxygen instead of nitrous oxide. 
These two experiments afford, respectively, the 
heat of the reaction between nitrous oxide and 
carbon monoxide, and the heat of combustion of 
carbon monoxide. From the two results, the heat 
of formation of nitrous oxide may be computed. 
The apparatus employed will be clear from Figs. 
27 and 28, which show a Pyrex glass reaction 
vessel within an adiabatic calorimeter. A resistance 
heater is used to determine the thermal capacity of 
the calorimeter, precaution being observed to ensure 
that the temperature rise of the water in the calori- 
meter agrees with that obtaining in a combustion 
experiment. The result obtained for the heat of 
combustion of carbon monoxide to form carbon 
dioxide at constant 
pressure and at 20 
deg. C. was 282,730 
joules per mole, the 
“mole” being the 
molecular weight ex- 
pressed in grammes. 
The heat of forma- 
tion of nitrous oxide 
was deduced to be 
— 81,610 joules per 
mole, or — 19-5 kg.- 
cal. per mole, which 
is in close agree- 
ment with the value 
(— 19-7 kg.-cal. per 





p mole) determined 
a by the “ explosion ”’ 
method. 


Heat Transmission, Insulating Materials, Humi- 
dity.—From the engineering point of view, some 
of the most interesting work of the Physics Depart- 
|}ment is that carried out on behalf of the Food 
| Investigation Board. It is intended mainly to 
| apply to the problems of the storage and preservation 
of food, but it has incidental applications to other 
| branches of engineering. An investigation, for 
example, of the influence of turbulence on the heat 
| loss from iron pipes set horizontally and transversely 
| to an air current, has now yielded conclusive results. 
| Early experiments showed that, when such pipes 
were arranged in square formation, the heat trans- 
| mission was about equal from the second and third 
|lavers downstream and substantially higher than 
| that from the upstream layer. With a staggered 
bank of pipes, however, a progressive increase of 
heat loss was observed for the first three layers, 
|the loss from the upstream layer being, of course, 
| equal for both formations. Measurements on a 
| fourth and fifth layer of the staggered formation 
| have now shown that these lose heat at much the 
same rate as the third layer and there is thus no 
| indefinitely progressive effect of air turbulence. 
| The importance of eddy flow in heat transmission has 
| received further demonstration by an experiment 
| in which the air stream was disturbed by its passage 
| through a wooden lattice before impinging on the 
bank of pipes. With this arrangement the heat losses 
from all layers, in either formation, were considerably 
increased. A study of the heat loss from pipes 
arranged parallel to the air flow has shown that 
this arrangement gives much lower rates of trans- 
mission than those for transverse pipes. Moreover, 
the heat loss per foot run of longitudinal pipe 
diminishes continuously with distance downstream. 
Here again, however, the effect of turbulence 
produced by a lattice framework is to increase the 
heat loss at all points. Work has now been com- 
menced on the converse problem of heat transfer 
from air to pipes maintained at temperatures below 
freezing, so that ice or frost is deposited on them. 
Heat transfer in this case is measured by the rise 
in temperature of cold oil circulated through the 
pipes. Results so far obtained with staggered iron 
pipes show that the rate of transmission is very 
little affected by a deposit of frost some 3 mm. 
thick on the outside of the pipes. 

A problem of importance in food storage arises 


current of air. 
the effects of temperature, vapour pressure, and 
the velocity and nature of the air flow, experiments 





rise of the calorimeter and the weight of carbon 


are in progress in which, in the first place, simple 


from the evaporation of wet surfaces exposed to a; 
With the object of formulating | - 





geometrical bodies are covered with a moist linen 
cloth and exposed to the air current in a wind tunnel. 
The difference in weight between the water supplied 
and that collected as waste serves to measure the 
rate of evaporation, whilst the heat supplied to the 
evaporative surface is measured electrically. Trials 
with a nonagonal prism, each of the faces of which 
was maintained at the same constant temperature, 
have shown that the rate of evaporation is consider- 
ably higher from the upstream and downstream 
faces than from those at the sides. The experi- 
ments are now being extended to the case of a plane 
surface. 

Recent developments in freezing processes have 
emphasised the need for data regarding the thermal 
properties of meat. Little trouble has been encoun- 
tered in the measurement of thermal conductivities 
and specific heats at normal freezing temperatures, 
but over the temperature range from 40 deg. 
to — 80 deg. C. some difficulty has been encountered. 
A solution has, however, been found by a method 
in which the thermal conductivity apparatus con- 
taining the meat sample is operated whilst totally 
immersed in a bath of acetone cooled with solid 
carbon dioxide. Similarly, specific heat has been 
measured by weighing the amount of carbon 
dioxide sublimed when a known mass of meat at 
a known initial temperature is submerged in solid 
carbon dioxide. 

A valuable research, from which no numerical 
results are as yet forthcoming, is being conducted 
to ascertain the heat transmission through complex 
structures, such as, for example, the walls of the 
insulated holds of food transport ships. In this 
case, which is of particular interest, the bolts 
which fasten down the deck often provide a direct 
metallic path for the conduction of heat. Efforts 
to minimise this undesirable loss are usually made 
by covering the deck with wooden rib-bands where 
it enters the refrigerated space, but full-scale trials 
have shown that the loss is, nevertheless, important. 
The work at present in hand at the Laboratory takes 
account of various layers of insulation in combina- 
tion with the complex structure of ship’s side and 
deck, and is directed towards deciding the most 
economical size and form of rib-band. A similar 
investigation relates to the efficiency of the insulated 
containers employed for the transport of solid carbon 
dioxide—a medium which is nowadays being 
increasingly utilised for refrigeration.* In view 
of the commercial tendency towards the use of lower 
temperatures for the storage and transport of certain 
classes of foodstuffs, an investigation is being 
pursued into the thermal conductivity of insulating 
materials at temperatures below those at present 
utilised. A modified form of plate apparatus has 
been constructed in which oil cooled by a methyl- 
chloride refrigerator is circulated through the cold 
plates, permitting a range of “ cold face * tempera- 
ture down to — 25 deg. C., the “ hot face ’’ tempera- 
ture being normally about 20 deg. C. This small 
methyl-chloride plant, recently installed, also serves 
to cool a low-temperature paraffin bath which is 
under construction with a view to the high precision 
calibration of thermometers at temperatures just 
below 0 deg. C. A considerable demand for such 
work is being experienced, notably in connection 
with the freezing point methods of testing milk.+ 
The equipment is also intended for testing meteoro- 
logical thermometers down to — 20 deg. C. 

On behalf of the British Electrical and Allied 
Industries Research Association, systematic observa- 
tions have been conducted over a period of twelve 
months on the thermal resistivity of soil—a quality 
which has a marked influence on the carrying capa- 
city of underground cables. One of the main 
objects has been to determine, by the aid of buried 
thermo-elements, the nature of the temperature 
distribution in the ground very close to a buried 
hot body, the latter, for experimental purposes, 
taking the form of an electrically-heated copper 
sphere 9 in. in diameter. The results obtained 
indicate, either that discontinuity of temperature 
exists at the surface of the sphere, or that a thin 
layer of soil adjacent to the sphere is partly deprived 


* Cf. ENGINEERING, page 163 ante. : = 
t+ See Golding, “The Freezing Point—Is it Specific 
for Pure Fresh Milk?” Journ. British Dairy Farmers’ 
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of its natural moisture. The same apparatus is 
now being used to ascertain the thermal diffusivity 
(i.e., conductivity /density specific heat) of soil. 
To this end, the temperature of the sphere is varied 
sinusoidally, with a period of six days, and tempera- 
tures are measured in the ground at distances of 
6 in. and 24 in. from the centre. 
of the amplitudes of the temperature waves at 
these distances, the thermal diffusivity can be 
deduced, while the phase lag gives an independent, 
though less precise, determination. Another research 
with electrical applications concerns the dissipation 
of heat from certain parts of electrical machinery 
which are commonly coated with pigmented varnish. 
Thermal resistivity measurements are accordingly 
in progress on a variety of varnishes and fillers. 


(To be continued.) 


THE MOTOR EXHIBITION AT 
OLYMPIA. 
For several years after the war, progress in 


motor-vehicle design was mainly confined to the 
engine, and even within the past few years, we have 
had occasion to deplore the noise made by the major- 
ity of cars on their lower gears. A marked improve- 
ment was effected about 1929, when the silent-third 
gear arrangement was applied to a number of cars, 
but great progress has been made since that date, 
the attention of designers having largely 
concentrated on the transmission. To-day it may 
be said that the great majority of cars are practi- 
cally silent on all but the emergency gears, while 
some are equally noiseless on all gears. At the 
same time, the difficulty of ensuring a quiet change 
has been almost completely overcome. These two 
features may regarded the * outstanding 
development in design at the twenty-seventh Inter- 
national Motor Exhibition at Olympia, which 
opened on October 12 and closes on Saturday next. 
It has, however, been accompanied by improve- 
ments in a number of other directions, of which the 
most important is, perhaps, the reduction in the 
rate of cylinder wear. There is evidence that the 
streamlining of the car a whole receiving 
attention, but the movement is still in its early 
stages so far as typical practice is concerned. 
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Before discussing detail developments in design, 
it may be of advantage to consider certain broad 
Of these, the position of the various com- 
ponents first demands attention, and it may be 
said at once that the great majority of the models 
at the Show follow conventional practice in this 
respect. Some two or three years ago, the sugges- 
tion that the accepted forward position of the 
engine was not necessarily the best given 
prominence by the appearance of the Burney car, 
and in his presidential address before the Institution 
of Automobile Engineers in 1930, Sir Herbert 
Austin suggested that the rear position for the engine 
might be adopted more frequently, and added that 
it possessed decided advantages for taxi-cabs. 
So far as we know, however, no maker has intro- 
duced a rear-engined taxi-cab since that date. As 
regards private cars, the advantages and dis- 
advantages of this engine location appear to be 
fairly evenly balanced from a technical standpoint, 
and there can therefore be no justification for 
manufacturers revolutionising their works in an 
effort to popularise the rear-engine location. It 
would be regrettable, however, if no attempt were 


issues, 


was 


made to subject the arrangement to the acid test of 


prolonged road service. Up till the present, with 
the exception of the Burney and Moglia cars, it 
has only been tried out on small cars such as the 
Trojan and A.J.S. in this country, and the Rumpler 
and Claveau abroad. Probably the most important 
factor which has to be taken into consideration, so 
far as larger cars are concerned, is popular prejudice 
against any striking innovation, and Messrs. Crossley 
Motors, Limited, of Manchester, are to be congratu- 
lated on their courage in facing this issue by the 
introduction of a 15-7-h.p. model based on the 
designs of Sir Dennistoun Burney. We shall have 
occasion to refer to this car again later in connection 
with streamlining. In passing, it may be mentioned 


that the central engine position, adopted by Messrs. 
Lanchester on their early models, offers certain 
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advantages for large vehicles, and has actually been 
adopted in a modified form on one or two commer- 
cial chassis, the London General Omnibus Com- 
pany, for example, having put an experimental 
single-decker into service with the engine located 
between the axles. The arrangement is unlikely to 
find any favour in private car practice, as unless 
the engine is placed to one side it is very inaccessible, 
and it would be extremely difficult to obtain a 
good weight distribution with this location on a 
touring car. Apart from the position of the engine, 
there have been several examples in the past of 
locating the gear-box on the back axle. Although 
this arrangement leads to a reduction in total weight, 
due to reduced wall area of the casings and the 
employment of a smaller propeller-shaft, it may 
be regarded as basically unsound, due to the increase 
in unsprung weight. 

The only other important variation in the general 
layout which has met with any success is the 
front-wheel drive. This arrangement has achieved 
greater popularity in the United States and on the 
Continent than in the British Isles. The main 
advantages claimed for it are that it gives a better 
weight distribution, a lower platform with greater 
body space, less weight, and greater stability on 
corners. A further point, which also applies to 
the rear location for the engine, is that the whole 
of the car mechanism constitutes a single unit, 
and that no provision need therefore be made for 
possible frame distortion. Apart from the lower 
platform, it must be confessed that these advantages 
appear to be largely imaginary, while the disadvan- 
tages of placing all the major units in front of the 
driver are very real, both from the point of view of 
noise and restricted vision. The improved stability 
on corners was claimed to be a great advantage for 
racing cars, but recent events in the racing world 
hardly seem to have justified this. An opportunity 
afforded to those wishing to study a front 
drive layout at Olympia by the 1-2 and 2 litre 
Derby cars, which are manufactured in Paris, and 
by the Tatra, which is built in Prague. The two 
Derby models are fitted with a 12-h.p. four-cylinder 
and a 20-9-h.p. eight-cylinder, engine, respectively, 
the gearbox being located in front of the engine in 
both cases. Tubes, through which the driving 
shafts pass, are forked at the inner ends and pivoted 
to an extension of the gear-box casing, while the outer 
ends carry the front wheel pivots. An interesting 
feature of the design is that the engine and gear-box 
unit, together with the radiator and front axle 
assembly, can be removed as one unit from the rest 
of the car, so that adjustments and overhauls can 
be readily effected. The Tatra car has now been 
on the market for several years, and the arrange- 
ment of the front-wheel drive is too well-known 
to require description. 

Two further important points relating to the car 
as a whole are streamlining and springing. It is 
common knowledge that the air resistance of a 
vehicle increases very rapidly with speed, and 
therefore becomes of importance with the very 
marked increases in average and maximum speeds 
that have taken place in the last few years. Asa 
broad principle, needless power lost in overcoming 
air resistance at even a moderate speed represents 
a pure waste of fuel. At speeds of 60 m.p.h., or 
over, the loss becomes serious, as it may represent 
half the total power developed by the engine. 
Unfortunately, however, any serious attempt at 
streamlining is likely to restrict the accommodation, 
to render access to the components difficult, and to 
add to the cost of the car by introducing a large 
number of curved members and panels. Some 
reduction in head resistance can be secured without 
carrying streamlining to its logical conclusion, and 
a comparison of modern bodies with typical designs 
of a few years ago will show that progress has been 
made in this direction. The modern body is less 
likely to create eddies at the rear end, corners 
have been rounded off, windscreens are commonly 
sloped, and fittings such as the wings are faired to 
some extent so as to eliminate excessive pocketing 
and flat surfaces perpendicular to the direction of 
motion. To what extent we are indebted to fashion 
for the newer forms it is difficult to say, but they 
are certainly some improvement on their predecessors 
from an aerodynamic standpoint. The only 
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serious attempt at Olympia to produce a streamline 
| form is in the new Crossley car, already referred to. 
In this case, the windscreen forms an angle of 
about 45 deg. with the horizontal, and the roof 
of the car follows a downward curve until it meets 
the faired hood over the engine. The body is also 
faired from the facia board to the hood in plan. 
The appearance of the car as a whole is by no means 
displeasing, even when viewed from a conventional 
aspect, and there is ample room for the rear passen- 
gers, a result that could only be achieved in a 
relatively large car. Actually, the wheelbase is 
9 ft. 7 in. and the overall length of the car 15 ft. 5 in. 
The engine, gear-box and differential form one 
unit, the whole of the engine projecting beyond 
the rear axle. The drive is taken through a cushion 
drive forward to a self-changing gear-box, and 
then back to a spiral bevel housing, the return shaft 
being below the box. The universal joints on the 
axles conveying the drive to the wheels are of the 
all-metal type. Longitudinal half-elliptic springs 
are employed for each rear wheel, and the wheel 
mountings are coupled to the frame by torque arms. 
Independent front-wheel suspension is employed, 
the wheel pivots being mounted on transverse 
pivoted arms and a transverse half-elliptic spring. 

The conservatism which British manufacturers 
have generally shown in retaining the longitudinally- 
disposed semi-elliptic spring for both axles can be 
said to have been justified, the results on the whole 
being at least equal to those obtained with other 
types of springing. When properly designed, 
the conventional system is in fact exceedingly 
satisfactory, and it would be difficult to improve, 
say, on the springing of the new Bentley car. This 
model holds the road admirably throughout its 
entire speed range, and corners may be taken, at 
speeds which would be quite unsafe with the 
majority of cars, without the slightest discomfort 
to driver or passengers. This is, in fact, one of the 
outstanding characteristics of the car, the impression 
being given that the designer has succeeded in 
defying a natural law, since the usual feeling of 
being thrown across the car is eliminated. It is 
extremely improbable, however, that the same 
results could be secured on a car with a short wheel- 
base, and, in such cases, it is possible that other 
systems of springing may give better results. 
Theoretically, the arguments in favour of inde- 
pendently-sprung wheels are strong, since the 
system offers a ready means of reducing unsprung 
weight, and should tend to reduce the disturbance 
caused by any individual wheel meeting an irregu- 
larity in the road surface. Independent wheel 
springing has made considerable progress in Ger- 
many, and to a lesser extent in France, while one 
of the best-known examples of this practice, the 
Lancia front-wheel suspension, is of Italian origin. 
It is hardly necessary to discuss the underlying 
principles of this form of suspension at any great 
length, as the ground was admirably covered by 
Mr. G. Broulhiet at the recent International Auto- 
motive Engineers’ Congress at Chicago. While most 
makers exhibiting at Olympia retain the through axle 
supported on longitudinal springs, it is evident that 
there is a decided movement in favour of independent 
front-wheel springing. Typical examples are 
afforded by the new Alvis “ Speed-Twenty,” and the 
new Sunbeam “ Dawn” chassis. In the former, 
a transverse semi-elliptic spring is mounted across 
the top of the frame, each end of the spring being 
connected by shackle bolts to a bracket forming 
the fulcrum for the steering pivot. At its lower 
end, the bracket is attached to a transverse rod of 
triangular shape by a second shackle pin. The 
length and point of attachment of the transverse 
rod are such as to ensure that the steering pivot 
assembly rises and falls in a vertical plane. The 
arrangement of the Sunbeam springing is very 
similar, except that the transverse rods are above, 
instead of below, the spring. 

Turning now to developments in design in greater 
detail, consideration may first be given to the engine. 
It is frequently stated that car engines are tending 
to become stereotyped, and in so far as this applies 
to the majority of models, it is to a certain extent 
true. On the other hand, there are a number of 
decidedly unconventional designs at Olympia, both 
air-cooled and two-stroke units, for example, being 
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on exhibition. The two-stroke engine is represented 
by the Trojan, which has been previously described 
in our columns. It may be mentioned, however, 
that the makers of this car are showing a new shaft- 
driven model, a live axle, incorporating the differen- 
tial with a final worm drive, replacing the well- 
known chain drive to a dead axle in this case. In 
our opinion, this car incorporates a number of 
features which renders it exceptionally suitable for 
a certain type of owner, and we believe that it would 
be of advantage to the makers to carry out a few 
alterations with a view to rendering the appearance 
more pleasing. An air-cooled engine is fitted to the 
Tatra car, already referred to. This car is unautho- 
dox in a number of other respects, such as the tubular 
frame construction, and the independent wheel 
suspension. The engine is a four-cylinder horizon- 
tally-opposed unit of 12 h.p., having fins on the 
cylinders enclosed by shrouding, air being circulated 
through the latter by a blower. 

The tendency for the four-cylinder engine to 
increase in popularity, which was a feature of the 
last exhibition, is still in evidence, several new models 
being shown. The four-cylinder arrangement offers 
marked reductions in manufacturing costs as com- 
pared with a six-cylinder model of the same capacity, 
and is also easier to keep in tune. When carried 
on rubber mountings, as is now almost universal 
practice, the reduction of transmitted vibration is 
sufficiently complete to satisfy the requirements of 
the average car user. The reduction in cost is of 
such importance at the present time as to create a 
distinct upward tendency in the size of such engines, 
Messrs Fiat, for example, exhibiting four-cylinder 
models rated at 15 h.p. and 17 h.p. There is, how- 
ever, no possibility of engines having six or more 
cylinders being superseded on the more expensive 
cars. There are no less than 12 examples of eight- 
cylinder engines at the show, together with a two- 
cylinder, the Jowett, and two 12-cylinder, the 
Hispano Suiza and the Daimler double-six. The 
majority of the eight-cylinder engines are of the 
line-ahead type, though the Vee-tvpe is also repre- 
sented, the Derby and Lancia engines, for example, 
being of this type. 

It is impracticable to discuss the variations in 
engine design in any detail in the course of a short 
survey, and attention must be confined to a few 
points of particular interest. Both the side-by-side 
and overhead valve arrangements are well repre- 
sented, the former being usually employed in the 
cheaper chassis of relatively low power. The side-by- 
side arrangement is, however, employed in one 
case for a supercharged sports-car engine, the O.M. 
This engine is a six-cylinder unit and is made in 
three sizes, the largest having a «avacity of 2,350 c.c. 
All the engines are capable of a higi output, and the 
employment of side-by-side valves in such a case is 
very exceptional. Both push-rod and overhead 
shaft operation are popular on engines fitted with 
overhead valves, but on the whole the former 
appears to be preferred by British makers, including 
such leading firms as Rolls-Royce, Bentley, Sunbeam 
and Daimler. At one time, there was some difficulty 
in maintaining accurate valve adjustments with 
this arrangement, but this objection has now been 
completely overcome by the selection of suitable 
materials for the push rods. When overhead 
camshafts are employed, they are usually driven by 
chain, as in the case of the Fraser Nash and the 
2-litre Singer. The only firms exhibiting sleeve- 
valve engines are the Daimler and Minerva Com- 
panies, but the former firm are also showing a poppet- 
valve engine of 20 h.p. in addition to 15 h.p. model of 
this type introduced last year. 

There is an increasing tendency to employ simple 
inlet manifolds, often taking the form of a straight 
pipe with short dead ends and short branches, but 
on the other hand, some of the manifolds to be 
seen at Olympia are decidedly complicated, and 
appear to involve undesirably sharp bends and long 
passages. The inlet manifold cast in the head is 
now rarely seen, due to difficulties in controlling 
the heat supply to the gases. The introduction 
of the down-draught carburettor, which is employed, 
among others, on Alvis, Fiat and Rover cars, has 
somewhat complicated the question of manifold 
design. Several firms, among which may be 
mentioned Aston Martin and Bentley, employ two 


carburettors, while there are three carburettors 
on the new Fraser Nash 12 h.p. six-cylinder model 
and on the A.C. engine. The use of superchargers 
is limited to cars in the sports class, examples being 
the Alfa Romeo, Bugatti and O.M. 

The question of cylinder wear is receiving very 
careful attention, and a number of firms are fitting 
heat-treated liners of special cast-iron. An example 
of this practice is afforded by the engine of the new 
Sunbeam “ Dawn” car, which has a cylinder bore 
of 72 mm. and a piston stroke of 100 mm., and 
therefore represents a departure from the firm’s 
recent practice, since they have concentrated for a 
number of years on larger models. This engine is 
fitted with wet chrome-nickel cast-iron liners, 
which in addition to having high wear-resisting 
qualities, are of uniform thickness, due to being 
machined all over, and are also easily renewable. 
The pistons are of the special Sunbeam type, pre- 
viously described in our columns, with a case- 
hardened steel skirt and aluminium alloy head. 
Another interesting engine is that fitted to the 
Armstrong-Siddeley “ Special’? model, in which 
the cylinder block and head, together with both 
halves of the crank-case, the pistons, and the con- 
necting rods are made from Hiduminium alloy. In 
this engine, also, separate cylinder liners of hardened 
iron are utilised, while the valve seatings are of 
bronze. Another interesting example of the em- 
ployment of special materials is afforded by the 
Buick straight-eight engine, the pistons being of 
cast-iron with an electrolytic deposit of anti-friction 
metal. Before leaving the question of engine design, 
it may be mentioned that coil ignition continues 
to be very generally preferred to the magneto, no 
less than 83 per cent. of the cars on the British 
market being fitted with the former. Fuel feed by 
mechanically or electrically-operated pump has also 
rapidly come into favour, nearly 80 per cent. of the 
cars at Olympia being equipped with one or other 
of these arrangements. 

Turning now to the chassis proper, there is a 
marked tendency towards stiffer frames, due, in 
part, to the higher stresses imposed by increased speed 
and more efficient braking, and in part to the fact 
that with rubber suspension, the engine can no longer 
be utilised to contribute to the stiffening of the frame. 
The commonest method of increasing rigidity is to 
employ a cruciform cross member, but as it is difficult 
to bring this member sufficiently far forward, stiffer 
front cross members are frequently employed in 
addition. The majority of the frames on the cars 
exhibited at Olympia are of conventional design, 
but, as already stated, the Tatra car has a single 
central tubular member. Other cars with inde- 
pendent wheel springing also exhibit frame varia- 
tions, although not to the same extent. 

It was stated earlier that gear-box development 
was the outstanding feature of the show. both from 
the point of view of silent running and easy gear 
changing. Broadly speaking, the gear boxes at 
Olympia can be divided into three groups, those of 
conventional type with one or more silent ratios, 
synchromesh boxes, and those based on the Wilson 
design. In addition, there are one or two special 
boxes which will be referred to later. The first type 
of box referred to, in which helical gears in constant 
mesh are engaged by dog clutches to obtain silent 
running, are popular on American cars, the Chrysler 
car, for example, having this arrangement on all 
gears, including the reverse. On the whole, how- 
ever, the synchromesh arrangement appears to be 
the most popular, particularly with British manu- 
facturers. As the majority of our readers will be 
aware, with this arrangement, a small friction cone 
makes the first contact between the wheels to be 
engaged, the final engagement of the teeth on the 
dogs being effected silently after the cone has 
brought the two wheels into synchronism. The 
majority of makers are satisfied to fit the synchro- 
mesh arrangement on the gears in most frequent 
use, but on the Alvis ‘“‘ Speed Twenty ”’ it is utilised 
on all gears. This arrangement gives both an easy 
change and silent running, but is not pre-selective. 
The Wilson pre-selective box is fitted by Messrs. 
Armstrong-Siddeley, B.S.A., Lanchester, Crossley, 
Daimler, and Lagonda, among others. The con- 
struction of this box is now well known, and has 








been previously described in our columns. The 








Daimler fluid flywheel is retained on the Daimler, 
Lanchester and B.S.A. models, and it may be men- 
tioned that this transmission system, in conjunction 
with the pre-selective box, is now in use on some 
10,000 vehicles, including private cars, motor ’buses 
and coaches. An extremely instructive large scale 
model of the flywheel is on view in the National Hall, 
the casing being of wire net, and balls being em- 
ployed in place of oil, so that the path of the fluid 
can be readily followed. 

As regards special transmissions, Messrs, The 
Austin Motor Company, Limited, are showing one of 
their models, the Austin 16, fitted with an infinitely- 
variable friction drive, based on the design of 
Mr. F. A. Hayes. This gear is somewhat compli- 
cated, and cannot be fully described without 
drawings. Essentially, the driving and driven 
members resemble the two halves of a large ball 
race, the place of the balls being taken by friction 
discs mounted in a cage. The speed ratio is raised 
by altering the angle of the discs, this action being 
effected automatically, so that the gear ratio is 
always adapted to the road conditions. Actually, 
there are two similar races, back to back, the outer 
halves being driven by the engine, and the common 
inner half being coupled to the transmission shaft. 
Pressure is maintained between the races and the 
discs by spring washers behind the race remote from 
the engine, the thrust being taken up at the other 
end on a ball race. The tilting of the rollers to 
give varying gear ratios is effected hydraulically, 
and a control is provided on the system which 
enables the driver to run the engine at its maximum 
power, or alternatively, at such a speed that maxi- 
mum economy is obtained. The gear ratio can be 
varied between 4 to 1 and 1 to 1-7, so that an 
overgear is provided for use on downgrades, or in 
other favourable circumstances. In practice, given 
a particular control setting, the automatic change 
ensures a constant engine speed with varying tractive 
resistance, so that the duty of the driver is limited 
to operating the accelerator. 

Another unusual transmission is that fitted as an 
alternative to the standard three-speed synchromesh 
box on the Reo “ Flying Cloud Six” car. This 
consists of a combination of an ordinary two-speed 
and reverse gear-box with a two-speed gear with 
automatic change. In normal running, the ordinary 
box is set to give a direct through drive, and the car 
is used as a two-speed model with automatic 
change, the function of the non-automatic part of 
the box being to provide two emergency gears and 
the reverse. It will be appreciated that for this 
arrangement to be satisfactory, the car must be 
capable of a high top-gear performance, and as the 
engine has a rating of 24 h.p., and the car weighs only 
34 cwt., this is actually the case. With the automatic 
two-speed gear in use, the car remains on low gear 
until it reaches a speed of about 14 m.p.h., when 
the change is made into high gear without any per- 
ceptible shock. In slowing down, the top gear will 
remain in almost down to a standstill, but the low 
gear automatically re-engages on depression of the 
accelerator pedal. The automatic gear consists 
essentially of a pinion on the pilot shaft engaging 
with an internal-toothed wheel, the latter in turn 
having external teeth engaging with a second 
internal-toothed wheel coupled to the propeller 
shaft. The two internal-toothed wheels are con- 
nected to the inner and outer members of a plate 
clutch, which runs free on the lower gear, but is 
closed by centrifugal force acting on bob weights 
when the change takes place. When the clutch is 
closed, the two internal-toothed wheels rotate to- 
gether, and it will be evident that there will be an 
absence of shock in changing, due to the gradual 
take-up of the clutch. 

Space does not permit of any detailed discussion 
of the body developments to be seen at Olympia, 
nor of the motor boat and accessory exhibits. It 
may be said in connection with body design, how- 
ever, that more manufacturers are making provision 
for the storage of the spare wheel out of sight. This 
reform is somewhat overdue, as the usual location 
of the wheel on a bracket at the side or rear of the 
car not only affects the appearance as a whole, but 
leaves the spare-wheel tyre exposed to the light 
and heat of the sun, adds to the work of cleaning 
the car, and imposes a considerable strain on the 
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body framing. Insufficient attention still appears to 
be given to convenience in jacking, to the venti- 
lation of saloon bodies, and to locating the battery 
in a really accessible position, though examples of 
good practice in these respects at Olympia show that 
certain makers give them due consideration. Finally, 
a very reasonable complaint was made in respect of 
body design by a writer in The Times recently, who 
pointed out that it was necessary to slam practically 
every car door in order to close it. The majority 
of the motor-boat exhibits are similar to those shown 
at the recent Shipping, Machinery and Engineering 
Exhibition at Olympia, which was dealt with in 
ENGINEERING, page 249 ante, et seq., and for several 
reasons it is somewhat unfortunate that these two 
exhibitions of motor craft should have followed one 
another so closely. 


LETTERS TO THE EDITOR. 


GRID-CONTROLLED GASEOUS 
DISCHARGES. 


To Epitor oF ENGINEERING. 
Sin, —The 
Grid-Controlled 

tember 1, 1933, issue. 

\s the writer understands the purport of this article, 
Langmuir was the inventor of the device referred to, 
and following the appearance of his invention, important 
contributions were made by G. W. Pierce and F. W. 
Meyer. A further improvement was made later by 
Toulon, who devised control by varying the phase of 
the voltage with to that of the anode 


THE 
article entitled 
in your Sep- 


following refers to the 


Gaseous Discharges,” 


grid respect | 
voltage | 

You were doubtless unaware, in publishing the above 
account, that it conformed to the standardised outline 
relating to this matter, which has been widely an | 
seminated in this country, and in Germany, within 
the past few years by commercial interests. It 
ix useless to try to combat such a propaganda single 
handed, but L would like to point out some significant 
facts 


(1) The Pierce patent 1,450,749, although it issued | of sludge and “ carbon” deposits in the engine, and 
several years later than the Langmuir patent 1,289,823, | as mentioned in vour editorial. ethyl nitrate is capable 
was filed seven months earlier. The writer does not | of improving low quality Diesel fuels. 
know the date of conception corresponding to these Yours truly. 
two patents, but would at least like to point out that “E. MARDLEs. 


there has never been an impartial investigation as to 


whether Pierce or Langmuir is the original inventor of 
this device, and that the repeated statements in 
Langmuir’s favour in this connection appearing in 


technical literature all emanate either directly from 
the corporation with which Dr. Langmuir is connected, 
or are based on such information 


(2) Meyer patent 1,603,137, filed in 1920, clearly To THE Epriror or ENGINEERING. 
shows various forms of phase-shift control. This , - : P 
feature of the Meyer patent referred to is, however, | . Sir.—The recent news that Esthonia, for the 
doubtless anticipated by the Thomas patent 877,258, first time in its history, is buying more of its imports 


filed in 1903. Phase-shift control is also clearly shown 


in Copper-Hewitt’s patent 1,197,628, filed at about | *YP™ al of a significant development now apparent 
the same time. throughout the Baltic and Scandinavian countries, 
| have just concluded an extensive tour in these 


(3) The article states that the ‘ next step in develop- 
ment was the use of a mercury pool cathode,’ with 
reference to a footnote which includes the date 1928. 
It is difficult to understand this statement, in view of 
the fact that both the original Pierce and the original 
Langmuir tubes included a mercury pool cathode. 
Yours very truly, 
CARROLL STANSBURY. 


Milwaukee, Wis., U.S.A. 
September 27, 1933. 


KNOCK RATING AND DIESEL FUELS. 
To THe Eprror or ENGINEERING. 

Str,—One or two interesting points have arisen 
from your editorial article entitled ‘““ Knock Rating 
and Diesel Fuels,’ of September 15, 1933, and from the 
letter of Mr. F. R. Banks, of the Ethyl Export Corpora- 
ticu, in your issue of October 6, containing additional 
information relating to Ethyl fluid (lead tetra ethyl with 
ethylene dibromide). y 

Mr. Banks, whilst referring to the limitations in the 
use of benzole for raising the knock rating of fuels, has 
not mentioned that in aeronautics a straight run spirit 
containing 20 per cent. added benzole is liable to de posit 
crystals of benzene when a temperature lower than 

40 deg. C. is reached, and so for high altitude 
flying a limit is set to the amount of benzole which 
may be added. Fortunately, low-temperature coal 
carbonisation spirits, which are now in use in this 


country for aeronautics, possess the double advantage 
of high knock rating and low freezing point (below 
- 60 deg.). 

The various figures given for the effectiveness of lead 








tetra ethyl as an anti-knock in terms of benzene 
addition throw a_ sidelight on the extraordinary 
difficulties attendant upon determining precisely the 
knock rating of fuels. The editorial gives a round 
figure for lead tetra ethyl as 1,000 times more effective 
than benzene; Mr. Banks gives the figure of 500 to 
600 times more effective, but he goes on to say that 
in the knock test formulated by the U.S. Army Air 
Corps for their “ fighting grade ’’ gasoline the addition 
of as much as 20 per cent. benzole to the fuel has in 
some cases made no difference whatever to the knock 
rating. Undoubtedly a good deal of patient work is 
still necessary to reconcile the apparent discrepancies 
which cannot be ascribed to lack of care taken in engine 
operation, or to misuse of the standard knock-rating 
fuels. Quite recently a new 
has come to light, namely, the deterioration of fuel 
spirits during storage. It has been found that an 
| appreciable fall in knock rating is possible if organic 
peroxides, due to oxidation of the fuel, accumulate 
in the fuel during storage. 

With regard to corrosion of engine parts, it is com- 
monly stated that this is due to lead bromide, but 
from my own analyses the reaction product appears 
to be the relatively inert lead oxy-bromide (PbOBr). 
The main trouble appears to be due to the action of 
| condensed water on the small residual amount of lead 
oxy-bromide to form wet corrosive substances when 
the engine is idle. This corrosion trouble and how 
it is obviated are dealt with in an A.S.M.E. paper by 
S. D. Heron, entitled “‘ High Performance Gasoline 
Aircraft Engine,” delivered on May 20, 1930. He con- 
cluded: “In most of the large air-cooled engines in 
use in the Air Corps, the elimination of doped fuel in 
favour of any readily commercially-available anti- 
knock fuel would result in over heating and other 
troubles which would a great deal more serious 
than those resulting from the use of dope.” 

Whilst on the subject of ** dopes,”’ it is interesting to 
note that their use in oils is becoming widespread. 
Considerable benefit is often obtained by adding minute 
quantities of phenolic substances such as cresols, or of 
weak organic bases such as amino-acetanilide to fuel 
spirits for the purpose of preventing the fuels deteriorat- 
ing during storage: similarly, with lubricating oils, 
small additions of certain soluble metallic derivatives 
and organic compounds tend to decrease the formation 
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COMMERCE WITH SCANDINAVIAN 
AND BALTIC COUNTRIES. 


from Great Britain than from any other country, is 


countries, and was especially struck by the remarkable 
change which is taking place, on all sides there, in 
favour of British products. Buyers who have been 
accustomed for years to buy, almost automatically, 
from Germany are discovering that they can get 
better goods and better value for their money in Great 
Britain. 

At the same time, a significant friendliness towards 
this country and a new interest in its achievements, 
whether commercial or cultural, is conspicuous through- 
out the Baltic and Scandinavia. The remarkable 
demonstrations in connection with “ British Week ”’ 
in Finland bear testimony to a general condition. It 
is not without significance, too, that the latest records 
of the Linguaphone Institute, which provides instruc- 
tion in 16 languages, show that English has now 
become the favourite foreign language for study in 
the Baltic and Scandinavian countries. Formerly, 
the demand for our German and French courses was 
far in excess of that for the English records, but now 
the reverse is true and, during my tour, I found that 
the study of English for commercial and cultural 
purposes has suddenly become immensely popular in 
all the countries which I visited. 

1 am persuaded that British manufacturers will 
find it to their advantage to turn their attention to 
the possibilities of markets where goodwill to this 
country and its products is so active 

Yours, &c., 
Pf RostTon, 
Principal, 
The Linguaphone Institute. 
24-27, High Holborn, London, W.C.2. 


cause of discrepancy’ 


THE DIESEL-ELECTRIC TUG 
** LECTRO.”’ 


Tue Diesel-electric tug Lectro, which has recently 
been delivered to the Union Lighterage Company, 
Limited, 16, Philpot-lane, London, E.C.3, will be the 
first of her kind in the Port of London and will, it is 
claimed, be, for her size, the most powerful vessel on 
the Thames. She is 92 ft. long overall and 86 ft. 
between the perpendiculars, while the moulded breadth 
and depth are 22 ft. and 11 ft. 6 in. respectively. In 
accordance with the usual Thames practice, the 
scantlings are greatly in excess of Lloyd’s highest 
classification. About three-fourths of her length are 
occupied by machinery and great care has been taken 
by her builders, Messrs. Henry Robb, Limited, Leith, 
in the design of the foundation seatings, casings and 
bulkheads to reduce vibration to a minimum. Two 
towing hooks are fitted, one aft and one amidships, 
for long and short tows respectively. The electrical 
steering gear, which was supplied by Messrs. Thomas 
Reid and Sons (Paisley), Limited, is situated on the 
bridge, which is at the forward end. The consulting 
architects were Messrs. Constants, Limited, 11, Billiter- 
square, London, E.C.3. 

The propelling machinery consists of two totally 
enclosed six-cylinder airless-injection engines, manu- 
factured by Messrs. Mirrlees, Bickerton and Day, 
Limited, Stockport. Each of these engines, which are 
of the same type as those fitted on the Crowstone, and 
already described in ENGINEERING,* is capable of 
developing 360 brake horse-power at a speed of 300 
r.p.m. The engines are controlled by a spring governor, 
and can be started from cold by compressed air at a 
pressure of 350 Ib. per square inch. They are coupled 
direct to 250-volt direct-current compound-wound 
generators, the shafts of which are extended at the com- 
mutator end to carry the armature of a 20-kW, 220-volt 
compound-wound auxiliary generator. The latter 
supplies current for exciting the main generators and 
propeller motor and for operating the ship’s auxiliaries 
and lighting installation. The two main generators 
are coupled in series to the 580-h.p., 500-volt propeller 
motor, which runs at a speed of from 120 r.p.m. to 
150 r.p.m. This motor is of the self-ventilating type 
and can develop full power at the lower speed. To 
enable convenient access to be obtained to any field 
coil, the steel-magnet frame is rotatable in a cradle. 
The windings of the generators and propelling motor 
are mica-insulated and are specially impregnated to 
withstand the engine-room conditions. 

Control is effected on the constant-current system, 

either from the bridge through two telegraphs of 
the standard type or from the engine-room. The 
system has the advantage that the propelling equip- 
ment cannot be overloaded should the propeller stall 
due to fouling an obstruction. On the other hand, 
should the propeller be dropped the motor will not 
run away. The necessary switchgear is mounted on 
panels of ebony Sindanyo, and contains gear for 
running the vessel at half-power with only one engine 
in service. The remainder of the board consists of 
one 5-kW panel, two 20-kW panels, and one distribution 
panel for supplying power to the pumps and other 
accessories. The whole of the electrical equipment 
was manufactured by Messrs. The British Thomson- 
Houston Company, Limited, Rugby. Auxiliary power 
and lighting can also be supplied from an 18-brake 
horse-power National engine, which is connected to a 
5-kW dynamo and can in emergency be coupled to a 
two-stage compressor for generating compressed air 
for starting. 
A series of runs from the Tower to Dagenham and 
back have been organised with the Lectro by Messrs. 
Shell-Mex and B.P., Limited, Victoria-embankment, 
London, W.C.2, during the last few days, in the course 
of which she has attained a maximum speed of 11-8 
knots and 11-46 knots with and against the tide 
respectively, and has shown that she can be brought to 
rest from full speed in 21 seconds with two engines 
running and in 27 seconds with one engine. From 
rest to full-way astern took 50 seconds with two 
engines and 56 seconds with one engine, and turning 
in a complete circle occupied 1 minute 22 seconds and 
1 minute 36 seconds in the two cases. The time from 
running full speed (123 r.p.m.) ahead to turning astern 
was 1¢ seconds. 


Speecran CommirreE oN Tramp Suippeinc.—aAt their 
meeting on October 5, the council of the Chamber of 
Shipping of the United Kingdom, 28, St. Mary Axe, 
London, E.C.3, decided to appoint a special committee 
to investigate the position of tramp shipping. The 
chairman is Mr. R. J. Dunlop and there are 28 members, 
among whom are Sir Charles Barrie, Mr. R. 8. Dagliesh, 
Lord Glanely, Sir Ernest W. Glover, Mr. F. Harrison, 
Sir John Latta, Sir William Raeburn, Mr. W. Ropner 
(or Col. L. Ropner), Mr. W. L. Runciman, Mr. W. 
Reardon Smith, Mr. W. A. Souter, Sir Arthur M. 
Sutherland, and Mr. E. H. Watts. 





October 13, 1933. 





* See ENGINEERING, vol. cxxxv, page 158 (1933). 
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THE PREPARATION OF LEAD AND 
LEAD ALLOYS FOR MICROSCOPIC 
EXAMINATION.* 

By Brintey Jones, M.Met. 

Suvce the presentation, at the recent March meeting 
of the Institute of Metals, of the paper by W. Singleton 
and Brinley Jones on “ Some Effects of the Addition 
of Tellurium to Lead,”+ several inquiries have been 
received as to the methods adopted for the pre- 
paration of micro-sections of lead and tellurium-lead. 
In view of these requests, it has been deemed desirable 
to make this the subject of a separate contribution. 
The methods of preparation of micro-sections of lead 
and tellurium-lead used in connection with research 
—_ carried out by Singleton and Jones are described 

ow. 





Fie. 1. EvrcoHep with AMMONIUM MOLYBDATE 





Fie. 2. 


ETCHED WITH AMMONIUM MOLYBDATE 
GLYCEROL REAGENT. 


Two important features of any satisfactory method 
of preparing lead and lead alloys for malesencepte| 
examination are, firstly, rapidity, and, secondly, pro- 
duction of surfaces suitable for high-power examina- 
tion. Two photomicrographs taken from a section of 
lead pipe showing defects due to annular lamination 
are included in this paper. Approximately 35 minutes | 
were spent in producing Fig. 1, an extra 10 minutes | 
being required for Fig. 2. The preparation of these | 
photographs may be divided into four sections, namely : 
preliminary polishing ; ‘ 
etching ; and drying. 

Preliminary Polishing.—Attempts to produce a 
perfectly smooth surface by polishing alone, prior to 
etching, have | | 


to initial polishing. 
filing, and the specimen is then gently rubbed on | 
progressively finer grades of well-used emery paper. A | 


saturated solution of paraffin wax in paraffin is used | Hill and Company, Limited. 





* Paper presented to the Institute of Metals, Birming- 
ham Meeting, September 18-21, 1933. Abridged. 
t See Encrveerine, vol. cxxxv, page 317 (1933). 








as a lubricant. The specimen is next rubbed for a 
short time on Selvyt cloth, which has been previously 
soaked with an emulsion of metai polish, soap, and the 
paraffin wax solution. It is quite sufficient at this 
stage to produce a surface free from unreasonably 
deep scratches. 

Preparation of the Surface-——The next operation 
consists in removing a considerable surface layer of 
metal—trecrystallised, scratched, and dirty—by vigorous 
chemical attack, and in accomplishing this without 
producing pitting. After cleaning with benzine, the 
section is treated with a solution of ammonium molyb- 
date, such as is used for the determination of phos- 
phorus. Drops of the reagent are repeatedly poured 
over the surface, which is continually washed with 








SOLUTION ONLY. 


x 50. 


anair blast so that evaporation of moisture is almost 


Middlesbrough, who have already done good work in 
drawing attention to the advantages of that area, have 
now 
calls attention to the scheme of Messrs. Imperial Chemical 
preparation of the surface; | Industries, Limited, for the erection of a plant at Billing- 
ham for producing 100,000 tons per annum of first-grade 
petrol from coal, and to the establishment of a factory by | 
Messrs. British Titan Products Company, Limited, for the 
. ! manufacture 
\ een abandoned owing to tediousness | tries in the 
and uncertainty, and as little time as possible is devoted | stee 


| new material which enables a crackless 


water, and to prevent irregular action, the specimen 
{is frequently drawn across Selvyt cloth moistened 
with this solution. The 
true structure eventually 
begins to emerge, becom- 
ing more and more perfect 
as the dissolving and wash- 
ing proceed. For low-power 
work, no further treatment 
is required, and the section 
may be washed, dried, and 
photographed. The grains 
are now revealed in contrast 
and with clarity, but high- 
power examination is not 
yet feasible. Fig. 1 illus- 
trates a specimen treated in 
this manner. 

Etching.—After low-power 
examination, the specimen 
is again polished on the 
Selvyt cloth soaked with the 
emulsion previously de- 
scribed and then immersed 
in the following solution, 
recommended by Vilella 
and Beregekoff : * 


Glycerol... 4 parts. 
Glacial acetic acid 1 part. 
Conc. nitric acid...1 part. 


The nitric acid is added 
immediately before use, 
and the solution should be 
heated to a temperature of 
approximately 80 deg. C. 
Alternate polishing and 
etching should now continue 
until the structure is satis- 
factory. An extremely 
bright, silvery appearance 
is soon obtained, and it is 
important to note that slow 
and delicate polishing is 
not now so necessary, since 
there is no longer a recrys- 


x 15. 


ANNUALS AND REFERENCE BOOKS. 

Universal Directory of Railway Officials and Railway 
Year Book, 1933-34.—For many years past the two 
annuals, The Railway Year Book and the Universal 
Directory of Railway Officials have provided, between 
them, a great deal of information regarding railway 
history, statistics and management and administration. 
While each volume contained certain features peculiar 
to itself, there were a number of sections in which much 
the same ground was covered by both volumes. This 
latter circumstance, among others, has led to the 
amalgamation of the two annuals into one volume, 
which bears the somewhat cumbersome title given 
above. The volume opens with the comprehensive 
lists of officials of railways throughout the world, and 
the particulars of the length, gauge and locomotives 
and rolling-stock of particular railway systems, formerly 
given in the Universal Directory. In addition, however, 
general particulars regarding each of the leading rail- 
ways throughout the world are given, together with 
the latest available financial information. The second 
portion of the volume contains much of the tabulated 
matter previously given in The Railway Year Book, 
while, in addition, data and notes of an encyclopaedic 
nature are included regarding the classification of 
merchandise on British railways; steam, electric and 
Diesel traction ; the steam locomotive ; carriages and 
wagons ; permanent way; British railway signalling ; 
and other matters of interest. We miss, however, the 
familiar and useful ““ Who’s Who,” which was for long 
a feature of The Railway Year Book. The volume ends 
with indexes to countries, to the statistical information 
contained, to the names of railways and railway 
institutions, and to the names of railway officials. The 
year book is compiled from official sources under the 
direction of the Editor of The Railway Gazette, and is 
published, price 20s. net, by Messrs. The Directory 
Publishing Company, Limited, 33, Tothill-street, 
London, 8.W.1. 

The Statesman’s Year Book.—Described in its sub- 
title as a statistical and historical annual of the states 
of the world for the year 1933, the 70th annual edition 
of The Statesman’s Year Book has been published by 
Messrs. Macmillan and Company, Limited, St. Martin’s- 
street, London, W.C.2. As has hitherto been the 
case, the volume is divided into three main portions, 
respectively dealing with the British Empire, the 
United States, and other countries. At the commence- 
ment of the volume are set out a number of introductory 
tables giving particulars of the world’s production, 
during the past few years, of iron and steel, petroleum, 
and motor cars and motor cycles ; the consumption of 
copper in a number of countries; the navies and 
mercantile fleets of the world ; and other data. In the 
first portion of the book proper, namely, that dealing 
with the British Empire, Great Britain is dealt with 
first. Then follow, in turn, British Dominions, colonies 
or territories in Europe, Asia, Africa, America and 
Australasia. In the second portion of the volume, the 
United States is dealt with as a whole first, and then 
each state is treated separately. All other countries 





tallised layer of metal. The 
Selvyt cloth must be main- 
tained in a soaked, slippery 
condition, so that the final 
polishing can be carried 
out with sufficient rapidity | 
to give a perfectly flat sur- 
face. Fig. 2 illustrates a/| 
section after the final 
etching. 
Drying.—When it is cer- | 
tain that the structure has | 
been completely developed, 
the specimen is dipped into 
boiling water and dried in 


AND FOLLOWED BY 


instantaneous. This is the simplest method which has | 
been found to leave an unstained surface. 


aeneammes - | 


INDUSTRIAL DEVELOPMENT ON TEES-StpE.—The Tees 
district Development Board, Lloyds Bank Chambers, | 


issued a Tees-Side Industrial News Bulletin. This 


of titanium pigments. Other new indus- 
district include the production of the stainless- | 
1 studs used in road construction by Messrs. Head, | 








* “ Polishing and Etching Lead, Tin, and Some of their | 
Alloys for Microscopic Examination,” by J. R. Vilella and 
D. Beregekoff, Indust. and Eng. Chem., vol. xix, page 
1049 (1927). 


| country. 


development 


| growing volume of passenger traffic. 
| traffic has been very heavy. 
of 


and their colonies and possessions are set out alpha- 
betically in the third portion. In all cases particulars 
of the constitution and government of the country are 
first given and then data regarding area and population, 


| education, justice, finance, defence, production and 


industry, commerce, shipping, navigation and com- 
munications, banking and credit, money, weights and 
measures, diplomatic and consular representatives, and 
statistical and other books of reference concerning the 
The information given is always practical 
and explicit, and owing to the fact that the arrangement 
is identical for all countries, the inquirer can find the 
needed data without delay. Needless to say, all the 
figures given are the latest available before going to 
press. Altogether, the editor, Dr. M. Epstein, M.A., 
is to be congratulated on a fine piece of work. The 
volume contains nearly 1,500 pages, and is clearly 
printed and well bound. The price is 20s. net. 





Evecrric Ramway BrtTween LENINGRAD AND 
ORANIENBAUM.—A new electric railway connecting 
Leningrad with Oranienbaum, a distance of 30 km., 
has just been put into operation. The construction of the 
line was commenced in 1931. With the rapid industrial 
of Leningrad and its suburbs and the 
transformation of Peterhof into a health resort, the 
problem of electrifying the line became very pressing, 
for the old railway system was unable to cope with the 
The increase in 
While in 1913 the number 
assengers carried was 13,000,000, in 1931 it was 


p a 
23,500,000, and in 1932 33,500,000. The building of the 


Saw-marks are first removed by | Wrightson and Company, Limited, and of Steeltex, @| new line involved an expenditure of 20,000,000 roubles. 
, - : plaster finish to | The run from Leningrad to Peterhof has been reduced 
be obtained at an economical price, by Messrs. Richard from 58 minutes to 30 minutes, and the express trains 


take only 22 minutes. The material used in the con- 


struction of the new line was all of Soviet origin, all the 
equipment being also made in the country. T! 
| method of operation effects an economy in fuel of 75 per 
| cent., while the total running costs are reduced by 65 per 
cent. 


The new 
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THE SCANDINAVIAN SECTIONAL 
MEETING OF THE WORLD POWER 
CONFERENCE. 

(Continued from page 271.) 

Secrion IB was concerned with the supply of 
power to industry, and dealt particularly with gas. 
Dr. E. W. Smith, who was technical adviser to the 
Departmental Committee on Area Gas Supply, re- 
viewed the report of this Committee and subsequent 


developments in a paper entitled “ Long Distance 
Gas Transmission in England.” The report in ques- 
tion was issued on March 31, 1930, and was an 


extremely valuable one, giving a résumé of the posi 
tion on the Continent and considerable statistical 
data regarding the coke-oven and gas industries, and 
also of the possible increase in the demands for gas, 
coke and residuals. The Committee were instructed to 
consider the possibility of a network of mains con- 
necting up sources of supply of gas with consumers 
over an area of 14,300 square miles between Liverpool 
in the west and Hull in the east, and from Leeds in 
the north to Birmingham in the south. The Committee 
there technical difficulties 
in arranging for long-distance gas transmission. An 
examination of the economics of the question, however, 
showed that the available and prospective coke-oven 
gas was only of appreciable quantities in the Sheffield 
area. Further, it was only in this district that the 
outlet for was sufficiently to warrant the 
recommendation of the installation of a “ Gas Grid.” 
Most of the coke-oven plants were located within a 
2rmile radius of Sheffield, while the Sheffield and 
Rotherham Gas Companies, and others, had for some 
years been purchasing coke-oven gas and using it for 
town’s purposes. Dr. Smith pointed out that in no 
sense could a gas-grid scheme, such as studied by the 
Committee, be called one of long distance gas distri- 
bution, which was neither necessary nor applicable in 
England An important factor in this connection was 
that the bulk of the coke was used where the gas was 
used, due to which it was cheaper to carry coal than 
to carry gas over distances of 20 miles. He also empha- 
sised the importance, from the point of view of the 
price at which gas can be supplied, of the cost of 
purification, standby plant, distribution, &c., stating 
that the actual cost of production in a modern gas 
works was rarely more than 33 per cent. of the average 
selling price. 

The Committee found that there nineteen 
batteries of coke ovens within seven miles of Sheffield. 
Following their report and recommendation to link 
these up to the existing distributing organisations, the 
Sheffield Gas Company secured an Act of Parliament 
in 1931. This gave the Company the right to install 
the gas grid for the district, purchasing supplies of 
gas through the Gas Grid Company, a combination of 
owners of coke-oven plants, under certain obligations 
in the way of guaranteed supplies to other gas com- 
panies. Over 20,000,000 cub. ft. of gas per day was now 
being sold through the Sheffield Gas Company, the 
price paid for this gas unpurified being approximately 
6d. per 1,000 cub. ft., or 1-2d. per therm. Dr. Smith 
said that at such a price it seemed improbable that the 
price to the consumer could ever be less than 2d. per 
therm, when the cost of distribution, possibly puri- 
fication, and management had been covered. At the 
same time, he said that it was highly improbable that 
new installations would provide for the heating of the 
ovens by means of producer gas, as the cost of producer 
gas would approximate to the net value of the coke- 
oven gas. 

He referred to the possibility of large industrial 
organisations installing their own gas holders. These 
could be filled up during periods when minimum de 
mand on the mains and on the gas works occurred. In 
conclusion, he expressed the belief that there was no 
justification for long-distance gas distribution in Great 


soon agreed that were no 


yas great 


were 


Britain, but there was every justification for area gas | 


supplies which would give facilities for the collection 
of gas from any source which was available, and its 
distribution within restricted areas to the consumer. 
In a report entitled “Les Problémes Généraux 
Relatifs & la Production et & la Distribution du Gaz en 
Belgique,” Messrs. M. Lassalle and P. Celis stated that 
the technical and financial principles of rationalisation 
put into practice in most other industries must also 
be applied to the gas industry. They described 
briefly the historical development of this industry 
in regard to consumption, production and distribution. 
After the war the necessity for reinstating the devas- 
tated areas as quickly as possible led to the substitution 
of coke-oven gas for town’s gas, it being more advan- 
tageous in certain districts to connect to an existing 
neighbouring coke-oven plant than to build a new gas 
works. The recovery of by-products, also due to the 
war, had reached such a stage that the present tendency 
was to produce more and more a heating gas, i.e., 
@ gas containing only the constituent most suitable 
for this purpose, viz., methane. The authors pointed out 
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the difficulties in the problem of general organisation 
of the production and distribution of gas owing to the 
necessity for balancing production and consumption, 
and the multiplicity of the products produced with the 
gas which had to be disposed of. Among the methods 
to which they referred as used to facilitate this were 
the employment of compound coke ovens, producer 
gas, &c. They also discussed briefly technical points 
relating to long-distance transmission and then consi- 
dered at some length the question of tariffs. The 
factors entering into the cost, including capital charges 
and the costs of transmission, were analysed and rules 
developed for rational selling prices. Pre-war prices 
in Belgium converted to the current value of the franc, 
| were of the order of 90 centimes to 1-25 francs per cubic 
metre. Present prices were somewhat lower, viz., 75 
| centimes to 95 centimes per cubic metre, but had not 
| fallen to the same extent as those of electricity. The con- 
sumption of the latter had increased enormously, while 
| that of gas had only increased to a much smaller extent. 
| The sale of gas to industries had not yet been largely 
| developed, the largest consumers taking a maximum 
|} of 300,000 cub. m. (10,600,000 cub. ft.) per annum. 
There were no special laws governing the gas industry 
|in Belgium. The present regime consisted of municipal 
| exploitation by the 





* communes, 


organisations. A government commission was at 
present studying the situation with a view to establish- 
ing more uniform conditions and encouraging long- 
distance transmission in suitable areas, dividing the 
country into a number of supply regions while not 
interfering with the local distribution on communal 
lines. In conclusion, a survey was given of the future 
of the production and distribution of gas in Belgium. 

Messrs. Baum and Lent presented a further report 
on the activitiesin the Ruhr, entitled ** Die Koksofen- 
gasversorgung von den Zechen des Rheinisch-West- 
filischen Bergbaues unter besonderer Beriicksichtigung 
der Energieversorgung der Gross-industrie.”” The 
formation of the Ruhr-Gas A.-G. followed the concen- 
tration of coke-oven plants at collieries instead of at 
iron and steel works, which took place after the war. 
The gas, previously used at these works, could then 
only be used to a limited extent at the coking plants 
and for the boilers of adjacent collieries, a large surplus 
being thu’ available. Domestic use could not absorb 
the quantities in question or justify large scale long- 
distance supply, which had to be based on heat-consum- 
ing industries, particularly the iron and steel industry. 
Greatest consideration had therefore been given to the 
development of use by the latter, and the larger 
proportion of the steel works in the district were now 
consuming coke-oven gas instead of coal, producer gas, 
fuel oil, or electricity. The number of processes for 
which coke-oven gas was used had increased as shown 
by the consumption which, in the case of the Vereinigte 
Stahlwerke A.-G., had risen in the last four years 
(5,650 cub. ft. to 


from 160 cub. m. to 330 cub. m. 
11,660 cub. ft.) per ton of ingots. An interesting 
point was that long-distance gas transmission had 


resulted in steel works being kept in operation which 
| would otherwise have been shut down under rationalisa- 
ion schemes. The use of purified coke-oven gas in 
open-hearth steel melting furnaces had resulted in the 
reduction of the sulphur content in the steel, 0-01 per 
cent. being regularly obtained without difficulty. The 
gas consumption for melting averaged 240 cub. m. to 
260 cub. m. (8,470 cub. ft. to 9,180 cub. ft.) on the 
monthly figures. The authors pointed out that 
furnace construction had been developed until the 
gas furnace was equal in efficiency to the electric 
furnace and surpassed it in other directions. 

In a paper entitled “ Elektrizitaéts-Erzengung mit 
Gas,” Dr. Rosenthal gave particulars of the consump- 
tion of heat and power in domestic establishments and 
in industry, and advanced arguments in favour of 
more extensive use of gas, especially for long-distance 
transmission. This he claimed was more economical 
and reliable than by high-tension electric lines. He 
| advocated local distribution by electricity from com- 
| paratively small combined heat and power plants, 
suitably distributed throughout a city and fired with 
gas from a large gas plant on the outskirts. These 
stations could, with advantage, be the electricity and 
waste-heat plants of factories. The load factor of 
these would be improved by taking over the domestic 
load, which did not coincide with that of industry. 

The recent development of a high-efficiency vertical, 
two-cycle gas engine by the M.A.N. was referred to 
by Mr. H. Miller in his paper “ Die Bedentung des 
Gases als Energietrager fin die Industrie.” This, 
combined with the long-distance transmission of gas, 
had resuscitated the possibilities of the use of gas as 
a producer of energy. This engine had a gas consump- 
tion comparable with that of the four-cycle engines 
without the disadvantage of the high initial cost, which 
had operated inimically to the use of gas engines in 
comparison with the steam turbine. Although the 
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| engines had, so far, only been built up to 400 h.p., 


or of the working | 
of concessions granted by the communes to private | 
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larger sizes would, no doubt, be built as occasion arose. 
Diagrams were given showing the efficiency and gas 
consumption of the 400-h.p. engine at various load 
factors, the cost of installation for plants up to 
2,000 kW, and the operating costs and cost per kilowatt- 
hour with gas at prices ranging from 1} Pf. to 5 Pf. per 
cubic metre. It was stated that for a capacity of 
1,050 kW the cost of installation would be about 
150 marks per kilowatt, or approximately one-half that 
of a steam-power plant. The development in furnace 
construction was also sketched and examples given 
of advantages resulting from the adoption of gas firing. 

Mr. Z. von Galoczy followed his paper to the Berlin 
Conference on the use of oxygen for gas production 
with one entitled “ Die Frage der Versorgung der 
Grossstadte mit Industrie- und Heizgas.”” He gave a 
table containing a comprehensive survey of 10 gases, 
ranging from natural gas to blast-furnace gas, showing 
typical analyses, heating values, air requirements, 
composition of waste gases, steam which could be 
raised in waste-heat boilers, efficiencies for various 
heating temperatures, &c. He concluded that the 
only gases which could normally be considered, from 
an economic standpoint, for industrial and heating 
purposes in cities were producer gas generated with 
oxygen instead of air, and water gas. Examining these 
from the point of view of use, he eliminated the latter 
| and confined his attention to the oxygen-producer gas. 
| The construction of the experimental producer plant 
pom shortly to be commenced, his figures for gas 
analysis being based on calculations, supported by 
tests made by Strada and Nutta, in Italy. He described 
|the process involved and discussed the possibilities 
| for the use of the gas, and then gave details of a scheme 
| for the supply of a portion of the city of Budapest 
from a plant located at a colliery some ten miles away. 
The scheme was based on an annual consumption of 
270,000,000 cub. m. (9,530,000,000 cub. ft.). This 
figure was obtained as the result of discussions with 
industrialists and others, being made up of: factories, 
150,000,000 cub. m.; town’s gas supply, 70,000,000 
cub. m.; and central heating, 50,000,000 cub. m. 
A design for the producer plant was shown, with 
estimates of capital and operating costs. These gave 
the total cost to the most distant consumer as 1-57 Pf. 
per cubic metre. In conclusion, an examination was 
made of the prices which could be asked for gas used 
in steam boilers and central-heating plants, and the 
costs of power supply by gas engines and by electricity 
were compared, to the advantage of the former. 

An interesting report was presented by Mr. E. G. 
de Coriolis on ** Recent Industrial Gas Developments 
and Trends in the United States,” in which he discussed 
the development in that country for the period 1929-32. 
He emphasised the importance of the “form value’ 
of gas fuel—that is, the value from the point of view 
of ease of transport and completeness of combustion. 
A new process termed “ diffusion combustion” had 
reached the stage of commercial application after 
many years of research and experiment. The fuel gas 
and air entered the furnace in parallel contacting lines, 
with a minimum of turbulence, so that combustion 
proceeded at the boundary through interdiffusion. 
The resultant flames were long and luminous. The 
mass of flame was converted into a radiant body, 
greatly increasing the rate of heating within the 
furnace. The progress made in the steel plant, the 
heat-treatment of metals, and in the ceramic industry 
was described. The use of diffusion combustion in 
heating furnaces in the steel plant had resulted in 
increased rates of production, reduced scale formation, 
and the prevention of so-called “ tight scale.” In the 
glass industry it had been used in a new type of con- 
tinuous tank. The burner had a length equal to the 
width of the tank, and the diffusion flames, flowing in 
parallel to the other end, covered the whole surface 
of the bath. The even distribution of radiant heat 
resulted in rapid melting, making possible high rates 
of production of homogeneous refined glass. Over- 
heating of the refractories of the roof was eliminated, 
so that it could be insulated with no danger of burning- 
out or fluxing, although only 12 in. from the surface of 
the bath. Mr. Coriolis pointed out the change in 
outlook which had resulted from the operation of 
economic factors. It was estimated that nearly 
60 per cent. of the population of the United States 
was served by natural gas. Under the impetus of a 
rapidly expanding industry, brought about by an 
apparently insatiable consumer demand and fostered 
by the idea of limitless rise in the standard of living, 
plans were made for long-distance gas transmission 
and projects evolved to meet a demand for fuel of the 
highest possible “form value.” The gas industry had 
plants, wells, and pipe lines capable of supplying the 
maximum needs of industry. The industrial recession, 
besides limiting the capital available for the necessary 
changes in furnace equipment, had brought sharp 
competition between gas and the crude fuels. Labour 
rates were also lower, in some cases only 50 per cent. 
of those prevalent in 1929. Under these conditions, 


























OcT. 20, 1933.] 


ENGINEERING. 


451 








HORIZONTAL MULTIPLE-SPINDLE 


MESSRS. BAKER BROTHERS, 


CONSTRUCTED BY 


INC., 


DRILLING AND BORING MACHINE. 


ENGINEERS, TOLEDO, U.S.A. 

















greater emphasis was laid on dollar cost of purchased 
therms as contrasted with the previous emphasis on the 
preferred form value of gas. During the depression, 
however, the drop in sales in the gas industry had 
been less than that experienced in many other 
industries. 

(To be continued.) 


HORIZONTAL MULTIPLE-SPINDLE 
DRILLING MACHINE. 


With the exception of the manufacture of light 
articles for domestic consumption, probably no other 


branch of engineering makes greater use of the mass- | 


production tool than the motor-car industry. An 
illustration of this condition is given by the new 
multiple-spindle drilling machine shown in the accom- 
panying figure, which machine has been developed 
for the simultaneous forming of the sixteen valve holes 
in the cylinder blocks of eight-cylinder motor-car 
engines. The operations it is capable of are those of 
rough drilling, boring and reaming. As will be seen 
from the illustration, the spindles are opposed and 
horizontal, and it will be equally clear that the heads, 
with their gear boxes and driving motors, are mounted 
on saddles, the motion of which, i.e., the feed, is given 
by hydraulic cylinders. The machine is made by 
Messrs. Baker Brothers, Incorporated, Toledo, Ohio, 
U.S.A., a firm represented in this country by Messrs. 
Catmur Tool Corporation, Limited, 16, Caxton-street, 
London, 8.W.1. 

The work is inserted in the fixture seen in the centre 
of the machine and is held down by oil-actuated rams. 
The drills, &c., are supported near the work in bushed 
brackets, so that accurate alignment is ensured. The 
machine is then started and the two heads converge 
with rapid motion to the position for starting the cut, 
after which the feed is automatically engaged. At the 
completion of the operation, when the drills occupy 
the position shown in the figure, the feed is reversed 
and the heads are quickly returned to the rear posi- 
tion on the bed. The whole cycle is automatic once 
the machine started, which is effected by the 
push-buttons grouped at the centre as regards the 
motors, and, as regards the feed motion, by pedals 
at the base of the bed. Suitable trip stops on the 


is 


saddles enable the cycle to be varied as required. The | 


rate of feed is regulated by the levers seen below the 
hydraulic cylinders. The oil supply to the cylinders 
is derived from two motor-driven pumps at the back 
of the machine. There is, of course, a cylinder at each 
side of each saddle. 

A particularly attractive feature of the machine which 
may be mentioned is the manner in which all the parts 


of the hydraulic gear, pumps, cylinders, valves and | 


pipes are mounted outside the bed, so that all are 


accessible and any leakage can be detected at once. 
It will be noticed that the actual tool heads are bolted 
to faces on the gear boxes. 
quence, be readily changed. Pressure lubrication to 
all the bearings and gearing in the heads is provided 
by a pump on each head. The spindles are mounted 
in ball bearings, and provision is made in each spindle 
nose for in-and-out adjustment in setting the tools. 
The machine can be used for the consecutive rough 
drilling, boring, and final reaming operations by change 
of tools, but as this involves somewhat discontinuous 
handling of the work, some manufacturers prefer to 
use three machines with the heads already set and 
transfer the work from one to the other, suitable 
conveyor arrangements being provided. In_ this 
connection it may be mentioned that the firm manu- 
factures two other machines, one for carrying out 
other operations on these cylinder blocks and the other 
for drilling holes in gear boxes. The first of these 
machines is very similar in design and appearance 
to that above described, and is used for drilling an 
oil hole 3-in. in diameter, running lengthwise through 
the block. 
carries two spindles, and two cylinder blocks are 
handled at each operating cycle. Special means are 
provided for ensuring adequate support to the long 
drills employed. The second machine is smaller and 
has only one cylinder to each head, situated on the 
centre line and at the rear of the saddle. The work 
is clamped by a screw and not by oil cylinders. 
drills, of which there are six in each head, are arranged 
in a circle. 
drilled simultaneously. 








THE EXHIBITION OF INVENTIONS. 


Tue International Exhibition of Inventions, organ- 
ised by the Institute of Patentees (Incorporated), 
39, Victoria-street, London, 8.W., which was held at 
the Central Hall, Westminster, from October 4 to 14, 
showed that human ingenuity is keeping pace with 
the increasing employment of machinery. An inspec- 
tion of the exhibits led, however, to the question 
whether that ingenuity was always being directed 
along the right lines, and in more than one case gave 
rise to the suspicion that there had been unconscious 
imitation of something that had been tried in the past 
and for one reason or another found wanting. Inven- 
| tion, like everything else, is becoming more organised 
| 





than was formerly the case, and in engineering, at least, 
there would appear to be less and less room for either 
inspiration or the amateur. 

As in former years, the display was organised in 
two main divisions: a trade section, which included 
articles already on the market, and a section of new 
inventions, which was subdivided into domestic and 


Each of the opposed heads on this machine | 


The | 


Two flanges with six holes in each can be | 





The heads can, in conse- | 
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household labour-saving appliances, mechanical appli- 
ances, electrical and wireless, building and housing, 
and miscellaneous. The former section contained 
comparatively little of engineering interest, probably 
because it is found more profitable to exhibit such 
products elsewhere, but mention may be made of an 
ingenious plug-and-socket connection, shown by The 
Gas Light and Coke Company, Limited, Horseferry- 
road, London, 8.W.1, which has been designed to en- 
courage the use of portable gas apparatus. As soon as 
the plug is inserted the gas is turned on, and is shut 
off as the connection is broken. Messrs. E. C. Mussett 
and Company, Limited, Isleworth, exhibited inter- 
locking sheets for the construction of portable buildings, 
sliding doors, and partitions. The interlocking forms a 
small projection through which a $-in. bolt running the 
length of the sheet and connecting the top and bottom 
angle frames is laced. The structure thus formed can 
be easily erected and dismantled and can be packed in 
a small space. Several firms exhibited signs for traffic 
control or advertising purposes, and there was much 
domestic apparatus, which might or might not save 
the housewife labour, though it is, of course, intended 
to do so. 

In the new inventions section the internal-combustion 
engine received its fair share of attention. One 
exhibitor sought to obviate crankcase compression in 
two-cycle radial multi-cylinder engines by using a 
sleeve valve to open the exhaust and scavenging ports 
almost simultaneously and to isolate the scavenging 
and fuel-air charges, so that a high efficiency was 
obtained. Another employed a piston which was 
capable of angular displacement relative to the gudgeon- 
pin, so as to give varying thrust surfaces on the cylinder 
walls, 

Inventions, which perhaps offer rather more prospect 
of adoption than these, were a device whereby the 
headlights of a motor-car can be moved in the same 
directions as the front wheels, thus eliminating the dark 
patch which normally occurs during turning; and a 
sander for employment on road vehicles, which delivers 
material over a considerable area and thus, it is claimed, 
minimises the risk of skidding. Considerable ingenuity 
is displayed in a device for registering telephone calls 
automatically, which was exhibited in the electrical 
section. This is intended for attachment to the now 
familiar dial, and prints the number called on a tape. 
In the case of trunk calls, the time at which the call is 
begun and ended is also registered. There was more 
than one example of locking terminals for securing 
electrical wires, and we may also mention a lamp- 
holder, the single ring of which compresses or releases 
a spring and thus causes the withdrawal or protrusion 
of two catches on which the shade is supported. As 
this ring is manipulated from outside the shade, the 
present difficulties of placing or removing this fitting 
are, it is claimed, avoided. ° 
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ELECTRIC FURNACE FOR ANNEAL- 
ING BRIGHT COPPER SHEETS. 
Tue annexed view illustrates a large electric fur 

nace specially built by Messrs. Industrie Elektroofen 

G.m.b.H., Cologne, for the annealing of bright copper 

sheets. The chamber dimensions are |1 ft. 6 in. by 18 ft. 

9 in. by 3 ft. 9 in., and it will accommodate a stack of 

10 ft. by 17 ft. 6 in. plates 3 ft. high. The overall 

dimensions of the furnace are 16 ft. by 22 ft. 9 in. by 

16 ft. 9 in. It is carried on six built-up columns. | 

The heating elements, constructed of nickel-chromium | 

strip supported on refractory bricks, are located on 

the long side walls. The rating is 220 kW, and the 
furnace is supplied with three-phase, 50-cycle current 
at 200 volts. The annealing temperature employed is 

550 deg. C., but the furnace temperature can be regu- 

lated between 250 deg. C. and 750 deg. C. Automatic 

temperature control apparatus maintains the tempera- 
ture within 5 deg. | 
The sheets to be treated are assembled on firebricks | 
on the plaform of a special truck, and are covered by a 
rectangular bell made from }-in. steel plate. When 
the truck is loaded it is traversed into position under 
the furnace and is elevated by a hydraulic ram situated 
in a pit in the floor. The platform is arranged with 
two channels or grooves around its upper edge, made 
from channel iron. These are filled with fine sand 
which seals both the chamber and the internal bell. 

The air is then withdrawn from the bell and replaced 

by an inert gas, such as nitrogen or carbon dioxide. | 

It will be clear from this description that the axles and 

wheels of the truck do not enter the furnace. They | 

can be seen in their elevated position in the figure. | 

When the truck has been lifted by the ram it is secured | 

and finally pressed into the sealing position by four | 

locking bolts operated by handwheels, of which two 
can be seen on the front centre columns in the figure. | 

The ram then withdrawn. The unloaded weight 

of the truck is 8} tons. 

It is necessary for the bright annealing of copper 
that the neutral atmosphere should be maintained | 
during the cooling as well as the heating period. This | 
condition is attained in the furnace under description, | 
since the truck is removed from the furnace with the | 
sealing bell in position. The bell is corrugated to | 
prevent distortion owing to the extremes of temperature : : 
to which it is subjected. It is provided with large | Unarmoured lead-covered length of a similar core to 
internal pockets which are filled with deoxidising | * T¢Pe@ter station on the cliff above the landing point, 

material, such as charcoal. The nitrogen is introduced while at the French end the connection is made by a 

through a flexible hose attached to caps in the truck tape-armoured cable about - Reng to ° suena 

platform. It is supplied from high-pressure gas bottles | station on the outskirts of Ca ais. I nese stations are 
through a reducing valve. Hydrogen is not a satis- connected to London and Paris, respectively, through 
factory substitute for nitrogen to furnish an inert land cables equipped with repeaters. Loading is not 
atmosphere, as it tends to make ordinary commercial employed, the attenuation length between the repeater 
It may, however, be used with very | *t@tions being sufficient to ensure satisfactory trans- 
copper, but in any case obviously | Mission. The cable is designed for four-wire working, 
. The protec | one circuit operating at audio frequency and another 
at a carrier frequency being included in each quad. The 
main contractors for the work were The Telegraph 
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copper brittle. 
pure elec trolytic 
introduces the possibility of an explosion. 
tive gas must be free from moisture, and a practical 
difficulty is introduced by the long period over which c \ . wa i 
moisture is given off by the furnace lining after repairs | ‘ onstruction and Maintenance Company, aumitec ’ 
pas . , a | 38, Old Broad-street, E.C.2, the sub-contractors being 
involving the employment of new material. The time @ 1 Telepl , I ted 
of annealing is from 4 hours to 5 hours, and the output | ~ Standar a ~~ _— 
of the furnace is 40 tons in 24 hours. When the furnace |‘ onnaught House, Aldwych, W.C.2. 
is fully loaded its consumption of energy is less than | 
10) kW-hours per ton. 


Cables, 


essrs. 


CATALOGUES. 


Wiring System Messrs. A. C. E. ¢ Charleroi, Bel- 
NEW ANGLO-FRENCH TELEPHONE) #'"™: have sent us a catalogue in English of the 
. “ | parts and fittings for their Charlebond earthed and 


. 
CABLE. | watertight wiring system. 

Tue submarine telephone cable which laid| Chromium Plating.—A further catalogue dealing with 

from St. Margaret’s Bay, near Dover. to the Bassin industrial applications of chromium by the Fescol 
‘ Le ‘ ae “tie ‘ yrocess, a 1& to gauges, machine parts, &c., is to 

des Chasses, near Calais, on Monday, September 18, will | axe applied to gaug co tae = : 
facilits } trod f . , 2” teunk | hand from Messrs. Fescol, Limited, 101, Grosvenor-road, 
acilitate the in roduction of an ~ on demance trun London, S.W.1. 
service to the Continent and will improve communica Fans.—Messrs. Musgrave and Company, Limited, 
tion between this country and Paris, Marseilles, Madrid, | Belfast, have sent us two new catalogues dealing with 
tome and other cities. The conductors of which the | high efficiency fans and with fans for ordinary services. 
cable is made up consist of solid annealed copper wire, Both catalogues are well compiled, including descriptive 
0-064 in. in diameter and weighing 66 Ib. per statute | 


was 


matter and tables of dimensions and capacities, and are 


mile. Each wire is covered with a helical lapping of ~ yom . , , 
" erine resting desc tive c me 
undyed paper, and four conductors insulated in this : agra . as Ca ae 
: |} of a meter for continuously measuring the passage of 


way are stranded on to @ paper centre to form a com- | coal through pipes or chutes to mechanical stokers, pul 


pact “ quad The conductors at the opposite ends | verisgers, &c., is to hand from Messrs. The Lea Recorder 
of each diagonal of this quad form a pair, which may | Company, Limited, Manchester. 

either be used separately or as part of a four-wire| Steam Turbines.—Messrs. The English Electric Com- 
circuit. Each quad is lapped with paper, which is| pany, Limited, Queen’s House, Kingsway, London, 
specially marked for identification, and is electrostatic- | W.C.2, have issued a new catalogue describing the latest 


ally screened by a helical lapping of metal foil. Nine developments in their turbines designed for the combined 


teen such quads are stranded into the cable, which is 
then covered with a lapping of cotton tape and insu- 
lating paper and sheathed with an alloy containing 
about 99 per cent. of Imperial lead. At this stage the 
diameter is 1-58 in. A waterproofing of rubber is then 
applied, followed by a covering of compounded and 
tarred jute yarn to form a bed for the armouring. The 
latter consists of twenty-five No. 2 gauge galvanised | 
iron wires, which are finally covered with special 
waterproof « ompounds and tarred jute. rhe finished adjustments effected is described in a catalogue to hand 
diameter of the cable is 2-95 in. from Messrs. Heenan and Froude, Limited, Worcester. 
At the English end, the cable is connected by an | It is suitable for motor cars, omnibuses, cycles, &c. 


purpose of producing electric power and process steam 
| at low cost. 

Electric Cut-Outs catalogue, 
a new range of and multiple ironclad 
cut-outs, designed to comply with the I.E.E. regulations 
for the electrical equipment of buildings, is to hand from 
Messrs. British Insulated Cables, Limited, Prescot, Lanes. 
Full technical details are given. 

Motor-Car Testing Machine.—A on which 
tests for power output at the rear axle, fuel consumption, 
braking, squeaking, rattling, &c., can made an 


of 


service 


\ 


single 


with particulars 


machine 


be 
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Centrifugal Pumps.—Messrs. Gwynnes Pumps, Limited, 
Hammersmith, London, W.6, have issued a reprint with 
full illustrations of a paper on the design and application 
of centrifugal pumps, read by Mr. C. V. Armitage, 
M.I.Mech.E., some time ago before the Lincoln Engi- 
neering Society. 

Slotting Machines.—-Messrs. The Butler Machine Tool 
Company, Limited, Halifax, have issued a new catalogue 
describing their high-production slotting machines of 
8 in., 10 in., and 12 in. stroke, as well as their patent 
tilting-body machines and tool-room precision machines. 
Information as to capacity, design of principal parts, &c., 
is given in full, with excellent illustrations. 

Marine Oil Engines.—Messrs. Ailsa Craig, Uimited, 
Chiswick, London, W.4, have issued a complete catalogue 
of their marine oil engines, which range from 12 h.p. to 
80 h.p., with lists of auxiliary fittings and prices. They 
have also sent particulars of an industrial Diesel engine 
of 12-20 h.p., specially adapted for use on narrow-gauge 
locomotives. 

Second-hand Machinery.—We have received from 
Messrs. George Cohen, Sons and Company, Limited, 600, 
Commercial-road, London, E.14, a catalogue of mining 
and quarrying plant and another of the stock of radio 
components, copper wire, &c., to be cleared from the 
Edison Bell works, London. Both are extensive lists 
with short descriptions. 

Oil Engines.—A new design of vertical oil engine, 
made by Messrs. Tangyes, Limited, Birmingham, is 
described, and a fully detailed specification is given, in a 
new catalogue to hand. The engine is suitable for medium 
speed, long periods of running without attention, and for 
direct coupling to alternating-current or direct-current 
generators, or for belt driving. The powers of the standard 
range from 110 brake horse-power to 530 brake 
The catalogue is a very interesting publi- 





s17e8 
horse-power. 
cation. 

Machine Tools.—New catalogues to hand from Messrs. 
Craven Brothers (Manchester), Limited, Reddish, Stock- 
port, deal with heavy machine tools, including a series 
of powerful milling machines; a special machine for 
parting, ending, and centring bars up to 14 in. diameter ; 
a portable machine for centring and end drilling ingots 
with holes 3-in. diameter; and grinding machine for 
internal splineways recently illustrated in these columns. 
We have also received a copy of the Machine Tool Gazette, 
which deals with the firm’s products generally. 


a 


Woodworking Machinery.—The catalogue issued by 
Messrs. Thomas Robinson and Son, Limited, Rochdale, 
of which a new edition is to hand, presents a most 


extensive range of woodworking machines for large or 
small scale operations, from the elementary dealing with 
logs to finished cabinet and pattern work. There is also 
matter relating to tool sharpening and other special 
machines, carriers, clamps, portable outfits, &ce. The 
application of one or more electric motors direct to each 
machine is extending. Full particulars are given for the 
convenience of the export trade. A special catalogue of 
wood-tenoning machines is also to hand from the same 
firm. 
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THE INFLUENCE OF SOLUTION CON- | The steel used was Firth’s B, having an analysis 


CENTRATION ON THE SEVERITY | 


OF CORROSION FATIGUE. 
By Dr. A. 


THE experiments described below were carried 
out in the Engineering Laboratories of the Univer- 
sity of Cambridge, as a contributory issue to an 
investigation into the pitting characteristics of 
steels subjected to stimulated corrosion conjointly 
with cyclical stressing. It was necessary to deter- 
mine definitely, in a few selected cases, the influence 
of the molar concentration of a solution upon its 


J. GouLp. 








Fig. 1. : 
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Cc Si Mn 8 P Ni 
| per cent. per cent. per cent. per cent. per cent. per cent. 
0-15 0-21 0-59 0-015 = 0-018 0-18 


and was supplied after being “ heated to 860 deg. C., 


held at that temperature for one hour, and furnace | 


cooled.” The microstructure was exceedingly clean, 
and the other important physical properties were— 


Yield point 19-26 tons per square inch. 
Ultimate tensile stress --- 837-9 cs 
Extension on 2 in. 40 per cent. 


Contraction of area 68 


Test pieces were ground to the shape and sizes 
shown in Fig. 1, and polished in the usual manner. 
An endeavour was made to effect the polishing at a 


| standard time of one hour before the test, so as to 


give a reproducible condition of the primary film 
of protection, but comparative tests taken upon 
pieces polished 24 hours before the commencement 


-4. 
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022.c.) 


severity of conjoint 


provoking or inhibiting the 
The chemical sub- 


chemical and fatigue attack. 
stances were deliberately chosen on account of 
intrinsic characteristics possessed, and were used 
at a number of widely differing but definite concen- 
trations. They fallinto three groups : (1) chlorides 
—very actively corroding salts; (2) laboratory 
distilled water; and (3) corrosion inhibitors, as 
sodium carbonate and potassium chromate. The 
solutions were made up with laboratory distilled 
water, and in all cases were aerated to saturation 


before use. 
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measurable variation. 
starting of a run, the 
test pieces were very | 
carefully degreased by | 
several swabbings with 
carbon — tetrachloride, 
the last wiping being 





made with dry filter 
paper. 
The testing machine was of the Farmer or 
| Sonde ricker type, double-ended, in which each 


| rotating-beam specimen was subjected to two 
symmetrically placed loads, giving uniform bending | 
moment between the loads, and subjecting the | 
specimen to about 1,700 cycles of reversed flexure 
per minute. Fig. 2 shows the machine fitted for 


Several methods were tried for serving the chemi- 
cal solutions to the test pieces effectively. McAdam’s 
jets could not be adopted, on account of the expense 
that would be involved in making up large quantities 
of solutions of pure chemicals in distilled water. 
Some form of drip device was the only reasonable 
possibility, the most successful being that obtained 
from an 8-litre flask of the aerated solution sus- 
pended at about 6 ft. above the specimens, and 
conveyed thereto by rubber tubes with small glass 
nczzles secured independently of the machine, so 
as to avoid vibration. Screw clips on the tubes were 





specimen and just out of contact. The tape became 
saturated, and a film of solution formed on its upper 
surface, being carried around in contact with the 
test piece at its critical section. The used solution 
then dripped into steel boxes around and under 
the specimens, and thence was conveyed by rubber 
| drain tubes to waste bottles. The ag’ were 
clipped to the steel boxes as shown in Fig. 3, and 
| used solutions were discarded. 

| This method is perhaps not unchallengeable, but 
it was found to be the most positive in action of 
all the exte mporisations attempted. It did defi- 
nitely result in a thin film of solution being imposed 
upon the test piece for 3 in. of its length, and at 
the critical (smallest) section. The solution-air 
interfaces were very clearly defined, and definite 
contact of film with metal was undoubted. As 
would be anticipated from stressless chemical 
corrosion work, attack at the solution-air inter- 
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of a test showed no, faces should be unusually severe, and this possi- 


bility was realised in a most definite manner. 


Finally, just before the | Practically every rupture was at one or other of 


the solution-air interfaces when using a chloride 


solution or distilled water, but with concentrated 
inhibitor solutions breaks were always at the 
middle of the test piece, midway between the 


interfaces. With waters and corrosives, the ap- 
pended results would most probably not quite 
correlate with an identical series treated with, say, 
McAdam’s jets, and the apparent effects should 
be more severe owing to the intensification involved 
in interface action. On the other hand, the tests 
here described were all made under strictly similar 
conditions, and the accruing results are capable of 
mutual comparison. 

Air Tests.——The pieces were treated with un- 
medicated vaseline, to eliminate, as far as possible, 
any slightly corrosive action of moist air. The air 
test results are shown plotted semi-logarithmically 
as curve A in Fig. 4, and are quite typical; there 
is comparatively little scatter of points. The fatigue- 
limit of 39,400 lb. per sq. in. semi-range of stress 
is a very good figure indeed. The accuracy of the 
machine was examined rigorously during the corro- 
sion work, a control test being made every three or 
four runs. 

Distilled-Water Tests.—The results of these tests 
plotted semi-logarithmically are shown as curve B, 
and a considerable scatter of the points is apparent ; 
a straight line best fits the observations. The 
maximum semi-range of stress attainable for an 





arranged for dripping at one drop per second. The 
drip for each se parate test piece fell on to a length | 
of cotton tape 3 in. wide, boiled to remove colloids | 

and carefully degreased, which was slung under the | 


endurance of 107 reversals was 21,400 Ib., being 
0-54 of the air fatigue-limit. The ruptures were 
almost invariably at one edge of the tape, and the 
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pieces just before fracture were bright and uncor- 
roded in appearance. Under the microscope there 
was no sign of any pitting, even for 10’ reversals. 

Potassium-Chloride Tests.—The these 
tests, of remarkable severity, are shown as curves 
C to G in Fig. 4. 


results of 


C for a solution concentration of M/100. 
D> M/40. 
- M/4 
a M. 
2M. 


A number of characteristics are apparent. 

(1) The stress-endurance curves are actually, or 
very nearly, straight lines. Thus there is an ex- 
ponential approach to a corrosion-fatigue limit, but 


no evidence of an absolute corrosion-fatigue limit 
at 10° reversals. 
(2) That over a very great range of concentration 


the severity of effect of the chloride is surprisingly 


2M. mM, ™ 


uniform, , and : concentrations pro- 


very close, und, so tar as 


ducing curves which lie 
can be judged, converging to a semi-range of stress 
of 10,000 Ib. per sq. in., or 0-254 of the air-fatigue 


limit. 
one M 
The curve very definitely shows a decrease of 
oo . 
the damaging severity, whilst distilled water may 
M 
be taken as an concentration of potassium 


infinity 
There is considerable scattering of points, 


the 2M and M 


chloride. 
and further work 
points to be closer. 

Curve 1, Fig. 5, shows, at 10’ reversals, the stress- 
concentration relations. The curve falls very 
rapidly from zero concentration to a steady value 
The persistence of a 


may well show 


over a very wide range. 
steadv damaging effect for a wide range of concen 
tration was perhaps predic table from the following 
considerations With corrosion the 
relationship between corrosion damage and the 
concentration of the corrosion stimulant has received 
attention.* In general, it is found that the velocity 
of attack increases very rapidly with concentration, 
reaching a maximum, the concentration at which 


may vary considerably according to the conditions 
: - 


10° 
Subsequently, the velocity of attack diminishes 


st ressless 


of testing, but in some quoted casest is roughly 


steadily with increasing concentration of solution. 
The factor dominating this drooping of the damage- 
concentration curve at high concentrations is the 
reduced oxygen solubility in solutions of this order, 
oxygen solubility varying inversely as the concen- 
tration, that in a 3M potassium chloride solution 
being less than one-half that in a very dilute solu- 
tion. Now if the mechanism of corrosion-fatigue 
is one whereby the corrosion and fatigue processes 
are mutually intensifying, it is likely that the 
consequent damage will be much influenced by the 
solution concentration, up to a point somewhat 
comparable with the maximum of the stressless 
curve just discussed. But as a very small quantity 
of oxygen must be needed for a process involving 
so little corrosion product (rust) corrosion- 
fatigue, it seems likely that the curve will droop 
but slightly, if at all, after attaining the maximum, 
on account of the considerable excess of oxygen 


as 


present even in the most concentrated solutions. 

Corrosion Inhibitor Tests. 
was chosen as an effective and cheap corrosion 
inhibitor, and the results of its use are shown in 
curves H, J and K in Fig. 4, 


Sodium carbonate 


M 
H for a solution concentration of ; 

6 

M 
J 

20 

M 
K 

200 


— M : 

It is interesting that the = concentration gives a 
curve lying everywhere above the air-fatigue limit 
curve, with a corrosion-fatigue limit of 40,000 Ib. 
per sq. in., a value 1-5 per cent. above the air 
fatigue limit, and apparently at 10’ 
reversals. In all three series of tests, as represented 
by curves H, J and K in Fig. 4, the test pieces 


absolute 


* Bengough, Proc. Roy. Soc., Series A, 121, 127, 131. 
t Bengough. Loe. cit. 





remained quite bright, uncorroded and unpitted 


, a , 
during the runs. All the 4 Pieces broke in the 
M : 

pieces almost 
OU 


invariably broke at one edge of the tape. It 
apparent that concentration is the factor dominating 
the capabilities of sodium carbonate to inhibit the 
severity of distilled water action in the presence of 
suitable fatigue stressing. This has its counterpart 
in stressless chemical corrosion. Curve 2, Fig. 5, 
at 10’ the stress-concentration 
M 


infinity 


middle of the tape, but the = and - 


> 


18 


shows, reversals, 
relations, distilled water being considered an 
concentration of sodium carbonate. 

To test the validity of the curve, check points 
) were taken using a concentrated 
a corrosion inhi- 


(shown thus, 
solution of potassium chromate 


bitor of great effectiveness. An solution gave 


points checking with the sodium carbonate 


M . 
curve, as shown. It is felt that the 7 sodium car- 


bonate curve must very nearly mark the maximum of 
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fatigue strength possible of attainment with the 
metal in question, a limit which the author feels 
would be realised by a test in perfect vacuum, 
with action entirely eliminated. The 
scatter observed with concentrations of inhi- 
bitor was expected, for in chemical (stressless) 
corrosion work, the protection from- corrosion 
damage given by inhibitors of low concentration 


corrosion 


low 


is always very indefinite. 

The following inferences may be drawn from the 
work taken as a whole : 

(1) Corrosion inhibitors found to inhibit 
the severity of corrosion-fatigue action in accord- 
ance with concentration, weak solutions approxi- 
mating to the very severe effect of distilled water, 
and strong solutions even improving the qualities 
of the metal above those expected in an ordinary 


were 


air test. 
(2) Concentrated saline solutions were found to 
exert an influence far more severe than distilled 
water alone. 
(3) Potassium 


chloride solutions, of concentra- 


M . ‘ 
, were found to give prac- 
40 
M 


tions between 2M and 


tically identical severity of effect. Below 


severity diminished, approaching that for distilled 
water with very weak solutions. 

(4) Except for the strong inhibitor solutions, the 
S-N curves plotted semi-logarithmically were 
straight lines in the 10°—-10" reversals region. No 
evidence for a definite corrosion-fatigue limit on a 
10 million reversals basis could be assumed. It is 
felt, however, that a 10’ reversals basis is quite 
insufficient for a definite interpretation of the 
phenomena presented at 107 reversals, and that 
information for a greater endurance is both necessary 
and desirable. Some experiments with river 
water* taken to 10° reversals, very definitely gave 
a straight line on a similar plotting. , 

In conclusion the author wishes to acknowledge 
his indebtedness to Dr. U. R. Evans and Prof. 
Inglis, of Cambridge, both for inspiration and for 
facilities for carrying out the described work. 





* Inglis and Lake, Faraday Soc., Dec., 1931. 





WATER SUPPLY IN ENGLAND. 


By E. L. Cuortton, C.B.E., M.P., 
M.Inst.C.E., M.I.Mech.E. 


(Concluded from page 404.) 


ALAN 


THE previous article on the water supply in 
England and Wales dealt with past and present 
conditions mainly in the industrial areas of Lan- 
cashire and Yorkshire, and the interconnection of 
large water undertakings in that region was sug- 
gested, together with a cross-country aqueduct 
which would ultimately form part of a national 
water grid. This area was selected as best illus- 
trating the expensive complexity resulting from 
independent action by the several authorities 
concerned. It may be argued that the less densely 
populated condition of the midland and southern 
parts of the country make such isolation a more 
defensible practice. It true that there no 
similar area with such a congeries of large towns as 


1s 1S 


exists in the north, though the district round 
Birmingham is somewhat congested, but it is 


equally true that the sources of water are not so 
accessible as in the hilly country of the north. 
Further, there is no certainty that the south will 
|always remain in its present state ; indeed, there 
}are indications pointing strongly to the contrary, 
| and it is one of the main objects of these articles to 
try to create a determination that the wasteful and 
| selfish procedure of the past shall not be repeated 
|in this more enlightened age in another part of the 
| country. Again, the very fact that the south is, 
|at present, more sparsely populated means that 
|there are many more rural areas out of reach of 
existing water schemes and which cannot be effec- 
tively served under the present system. The 
| horrible conditions existing in many parts of the 
|country, reported in the daily Press during the 
recent drought, should not be allowed to continue, 
land could not continue if the subject of water 
| supply was regarded, as it should be, as one of 


#@Na,CO,| national and not local importance. 


| The most congested area in the south is, of course, 
that vast collection of townships known as Greater 
London. Here new industries are rapidly springing 
up and the demand for water is continuously 
increasing. At present the centre of the area is 
|served by the Metropolitan Water Board, but the 
outskirts are catered for by an extraordinary number 
of independent authorities. The map given in 
Fig. 3, and reproduced by the courtesy of Messrs, 
G. W. Bacon and Company, Limited, shows the 
present state of affairs. The white area surrounded 
by a heavy line is that served by the Metropolitan 
Water Board. The hatched portions show those 
served by independent authorities, fitted in like a 
In one or two parts 





jig-saw puzzle all round it. 
there is joint supply, as indicated by the overlapping 
of the hatched areas into the white area. The 
patchwork conditions obtaining in London itself 
before the formation of the Metropolitan Water 
Board would be almost reproduced by contracting 
this map, and it would be foolish for any one to 
attempt to deny the vast improvements effected 
since the Board came into being. It is not impos- 
sible that, before long, the white area of the map 
may be extended, but with such a scheme this 
article has no immediate concern beyond making 
the comment that it will be a pity if the piecemeal 
methods of the past are again to be adopted. If 
the old plan of a main aqueduct from Wales cannot 
be revived, it is not too much to say that more 
foresight would be shown by the bold extension of 
the area of the Metropolitan Water Board to cover 
a circle of 50 miles radius. This would take in, 


reading along the circumference in a clockwise 
direction, Canterbury, Brighton, Basingstoke, 


Oxford, Bedford, Cambridge and Colchester, and 
at the north of the area it would be easy to make 
contact with the main aqueduct from the north, 
via Hull and Lincolnshire, already alluded to, and 
also with the midland systems, whilst a main 
aqueduct to the West country can be visualised as 
continuing from the Thames valley. 

The reasons for advocating this extension of the 
Metropolitan Water Board’s area to a 50-mile 
radius may be thus summarised. The population is 
definitely increasing within this radius at a greater 
rate than elsewhere in the country; new works 
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and factories have been set up in it, and this indus- | the York plain, and its precise route being a matter 
trialisation is still steadily proceeding ; and, finally, | for further consideration. It might, for instance, be 
the organisation of the Board is such as to make it| advisable to make a detour more to the eastwards 
the most suitable authority for large-scale exten-| after crossing River Ouse. In order to form a 
sion. The area embraced by the 50-mile radius is| ready means of comparison with what has been 
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Li jalready done in the way of main aqueducts, the 
north of it is a line intended to indicate, tentatively, | Birmingham and Liverpool aqueducts from Wales 
a north-to-south connecting main from the west-to- | have been indicated in Fig. 4. The Manchester 
east cross-country aqueduct referred to on page 402 | aqueducts from the Lake District are shown in 
ante, the junction of the two occurring somewhere in ! Fig. 2, page 401 ante. No attempt has been made 


indicated in Fig. 4, above. Radiating from the 













| 


on the map to indicate a possible West-country 
main pipe line, but it may be remarked that with 
the great amount of expert knowledge available in 
the country, a suitable route would not be difficult 
to find. A reference, however, to an early scheme 
of this nature is made in the concluding paragraph. 

Although Fig. 4 does not embody proposals for 
a complete water grid, and it is not the object of 
this article to outline one, a little imagination will 
show that nothing extraordinary is involved. The 
present system of the Metropolitan Water Board 
is, as a matter of fact, a water-grid in miniature, 
the various pumping stations, reservoirs, &c., being 
linked up in a most efficient manner. The situations 
of these are indicated in Fig. 3, and their number 
clearly illustrates that there is no difficulty in 
operating supplies drawn from rivers on the one 
hand and wells on the other, i.e., that efficient 
distribution of water does not depend upon sup- 
plies of one nature alone being drawn upon. The 
extension of the system of the Metropolitan Water 
Board may be said to be, therefore, merely a matter 
of scale, that is, it is unlikely that there would be 
any technical difficulties to present fresh problems, 
and its successful operation of mechanically-produced 
pressure supply effectually disposes of the notion 
that large supplies can be handled economically by 
gravity only. If further illustration be needed, 
another example is to be found in the system of the 
South Staffordshire Waterworks Company. The 
water is practically all obtained from deep wells 
by pumping, and the 30 odd stations, with some 
service reservoirs, are all interconnected. Problems 
of varying head are successfully solved and, as 
regards range, one of the latest stations to be 
started up* operates at a total inclusive head of 
760 ft. The district includes the densely-populated 
areas lying between Wolverhampton and Birming- 
ham, i.e., Walsall, Wednesbury, Dudley, West 
Bromwich and Smethwick, as well as the agricultural 
district to the north with Lichfield as its centre. [tis 
indicated by a hatched area in Fig. 4. Here again, 
is a grid on a small scale and one which exhibits 
steady growth, i.e., new stations have been coupled 
up to the mains without any dislocation of pre- 
existing arrangements. An _ illustration of joint 
working is the scheme of the Derwent Valley Water 
Board, an authority which supplies water to 
Leicester, Sheffield, Derby and Nottingham in the 
proportions of 35-72 per cent., 25 per cent., 25 per 
| cent., and 14-28 per cent., respectively. 

It may be argued that these examples are evidence 
in favour of that strictly local and self-contained 
development which, in the past, has cost the country 
so much, but such a contention would be wholly 
beside the point. Besides answering, by their 
satisfactory service, many of the criticisms con- 
tained in the current Annual Report of the Ministry 
of Health, what they really show is that what has 
been considered desirable, and has been successfully 
effected in the way of supplying districts such as 
those of the Metropolitan Water Board and the 
South Staffordshire Waterworks Company, is 
equally desirable, and as practicable for much 
larger areas and eventually for the country as a 
whole. This is not to be taken as applying to 
administration, but only as to co-ordination in the 
provision of water on its technical side. In this 
connection, it would appear that the term “ water 
srid ” conveys to some the notion of a grandiose 
scheme of an entirely new character, i.¢., a proposal 
to cover the country with a network of huge water 
mains, quite independently of what has already 
been done. Probably this attitude is due to the 
subconscious influence of the sudden appearance, 











| 


| all over the country, of the pylons of the electricity 


grid. These were a necessary consequence of the 
scheme for the linking-up of those generating 
stations only which were run on the most economical 
basis. The construction of a water grid does not 
involve such an immediate and wholesale change. 
It means, at all events to begin with, that all water- 
works schemes at present under contemplation 
should not be planned on the old self-contained lines, 
but that they should be so designed that they can 
be embodied in a co-ordinated system when that 
takes form. Obviously, this does not involve 
so-called centralisation. At the same time, the 











* See page 323, ante. 








NGINEERING. 


_lOct. 27, 1933-_ 











linking-up of existing conterminous systems should 
be carried on. 

Whilst this procedure not hold up 
development urgently required, it should be clearly 
recognised that it contains an element of danger, 
as it too closely resembles a policy of temporising. 
Contemporaneously, then, with new construction 
or development, work on the planning of the 
inter-connecting mains should be vigorously carried 
on. It has been objected that such mains would 
be unremunerative for parts of their length, that is, 


does 


in sparsely-populated districts they would not be | 
not, | 
apparently, interfere with the construction and | 


tapped for supplies. This objection did 
successful operation of the Thirlmere lines to 
Manchester, the Vyrnwy lines to Liverpool, or the 
Birmingham lines from Rhayader, and the assump- 
tion that there would not be any demand for water 
in areas unpopulated is an example of a 
syllogism based on incomplete premises. Who is 
there who can say with certainty what will be the 
state of those areas in the future ? Possibly even, 
some of them are undeveloped because of inadequate 
water supply. It is also objected that the mains 
would be very costly, an objection which brings us 


back to the point dealt with in the first article, viz., 


now 


that it is, in the long run, more expensive to create | 


a number of independent often over- 
lapping, than to carry out a single and properly 
co-ordinated scheme to effect the same end. Anyone 
familiar with contracting will realise at once in how 
many directions costs may be increased by a piece- 
meal attack problem. Such parts of the 
suggested mains as come within schemes intended 
for immediate completion would, necessarily, have 
to be isolated This 
procedure might increase the cost of local schemes, 
cheaper in the end than 
This practice is 


systems, 


on a 


constructed as elements, 
but would obviously be 
having to lay the mains ab initio. 
already followed to some extent in the electric grid, 
¢.g., at Portobello power station there are foundations 
and other parts already prepared for extensions. 
urged system of 
mains in the form of a water grid is that of providing 
for the differences of pressure, either by heavier 
pipes where the head is high or by breaking the 
The first of these objections might be 
materials now available were exactly 


Another objection against a 


pressure. 

valid if the 
the same as they were, say, only twenty years ago, 
but it knowledge that a vast change 
has taken place in this direction. Both cast iron 
and steel have been greatly improved; there is 
much more known on the subjects of corrosion and 
its prevention, which makes protective measures 
more certain and easier, and methods of manufacture 
have been both increased and simplified. In the 
latter connection we have, for instance, the modern 
processes of the centrifugal casting of pipes, and of 
welding, methods of construction which, 


Is 


common 


even now well developed, hold still greater possi- | 


In concrete construction the same holds 
good, the cement itself is distinctly more reliable 
and uniform than it used to be, whilst much study 
has been given to aggregates, curing, mixing, and 
so forth, all tending to the production of a greatly 
improved concrete, 
of producing large mains and those for high pressures 
are non-existent and, on the financial side, it 
very likely that the costs of a modern pipeline for a 
higher pressure would be, relatively, less than those 
of one laid down under conditions now superseded. 
The labour in laying a large main, too, would 
nowadays probably be less than that of a smaller 
main in the past. To take one instance only, the 
excavator mounted endless tracks provides 
greater mobility than existed in the case of the 
old machines and the tractor enables the spoil to 
be more rapidly and cheaply handled. The ex 
perience that has accumulated in recent years on 
the subject of the reinforcement of concrete is likely 
also to result in cheaper, but equally effective, 
structures. 


bilities. 


is 


on 


As to the second of the objections, that of breaking 
pressure, this necessity might be, at times, so far 
from being a drawback, distinctly useful in that 
it would enable power to be obtained economically. 
On the Birmingham water system, for example, 
27,000,000 gallons of water per day have to be 
discharged down the River Elan to the River Wye 


though | 


The technical difficulties, then, | 


’ 
|for compensation. This water is made to drive | have prevented full use being made of the achieve- 
| turbo-generators for sand-washing current at the | ments, ability, and experience of its water engineers. 


filter beds, for lighting and other purposes, 


illustration is only apposite, of course, in so far|seems to be 


|as it concerns the utilisation of flowing water, but 
| there is no technical reason why plant of a similar 
nature should not be installed at those points in 
a long pipe line at which it was felt to be desirable 
to break the pressure. If power obtained from this 
source was not utilisable for boosting, &c., there 
might be occasions where it could be sold, or used 
for operating the pumps for pressure-filtration 
plants, &c. It is, however, by no means certain 
that there would be much need for breaking pres- 
sure. The very fact that not a few towns are 
dominated by that generally unsightly erection, the 
water tower, would seem to show that a relatively 
high pressure in a supply main would sometimes 
be an advantage. Again, anyone familiar with fire- 
fighting appliances is aware that, not infrequently, 
a fire reaches dangerous proportions before the 
engines can come up simply because there is not 
sufficient pressure at the town’s hydrants to give 
an adequate supply for checking the outbreak. 
It that in the case of 
old systems operating under low pressure, any 
supply coming from a distant source would have 
to conform to such pressure, though it could be 
gradually raised as the old pipes and fittings wore 
out and had to be replaced. 


is understood, of course, 


Something may here be said on the subject of 
long mains. It is a curious trait in the English 
make-up that any distance of, say, over 100 miles 
on land seems to be considered immense —curious, 
because of our splendid record for adventure on 
the sea. The trait is centuries old, for, whilst the 
seamen of the time of Elizabeth seemed to think 
nothing of a voyage into the far unknown, a few 
years later we see John Hampden stirring up the 
country against the payment of “Ship Money,” a 
striking illustration of the narrow horizon of the 
dwellers of the inland parts of our little island, 
though the reason advanced for the protest was 
the unconstitutional method of levying the tax. 
We can perhaps get rid of some of this inherited 
outlook by a brief consideration of what has been 
in the way of conveying water long 
distances in other countries Angeles gets 
280,000,000 gallons of water per day from a source 
223 miles away ; San Francisco 400,000,000 gallons 
from 156 miles ; and the latest New York aqueduct 
is capable of delivering 500,000,000 gallons from 
the Catskill Mountains 120 miles off. In Europe, 
Italy has recently completed the Apulian aqueduct 
to serve a population of 3,000,000 scattered over 
Tunnels, one 10 miles 


done over 


Los 


an area of 8,000 square miles. 
in length, and many long bridges have been called 
for in the construction of the 525 miles of main 
and trunk pipe involved, and in addition there are 
550 miles of distribution pipe. The water 
| capacity of the aqueduct is 5 cubic metres per second. 
| It needs only a slight knowledge of geography to 
picture the difficult country through which these 
aqueducts severally pass and in comparison with 
them the 50,000,000 gallon supply of Manchester 
through 96 miles of aqueduc t, the 75,000,000 gallons 
of Birmingham from 73 miles, and the 40,000,000 
gallons of Liverpool from 68 miles, seem but the 
efforts of amateurs. Yet know that Great 
Britain has the ability, if she will only exercise it, 
to carry out schemes equal to, if not greater than, 


some 


we 


any that have been completed elsewhere. 

Here, again, it must be repeated that such long- 
distance mains are not advocated as being desirable 
in The point emphasized by the 
references to foreign work that if water from 
local supplies distributed in the grids of regional 
areas is not sufficient in quantity, then additional 
water must be brought from elsewhere and there 
is ample precedent to prove that this is possible even 
if that “‘ elsewhere ” is beyond the 100 miles limit. 


themselves. 


1s, 


In making these comments on the deficiencies of 


the existing system of water supply, it is not 
intended to cast reflections on any particular body 
/of men concerned in either past or present legis- 
lation, administration or distribution. The country 
has for long led the way as regards the technical 
side of its water supply, but the limitations of a 
‘heritage of conditions which have long disappeared 


The | The 





county, or even the municipal, boundary, 
often regarded as a line beyond 
which all concern for others should stop. It is 
already beginning to be recognised that this locali- 
sation is not to the good, in the case of the policing 
of the country, for example, and it is to be hoped 
that a similar change in public opinion as regards 
the distribution of water will also show itself. When 
it does, it is certain that the great majority of 
engineers will carry out their duties as efficiently 
in concert as they have done in isolation, and that 
Idyalty does not cease to be possible when it is 
rendered to others than a mayor and corporation, 
or their rural equivalent. 

It has already been stated that one of the changes 
most desirable is a cessation of the practice of con- 
sidering a water scheme for a particular locality as 
a separate entity. Witnesses, for and against, a 
proposed scheme are examined by a Parliamentary 
Committee, set up perhaps for that single purpose 
only, and an Act authorising construction is granted, 
or not, as the case may be. The Water Power 
Resources Committee, presided over by Sir John 
F. C. Snell, reported thus in the year 1920. “ At 
present there is no department charged with the 
duty of exercising general control over the use of 
water in the interest of the whole community. 
Notwithstanding the fact that such control in 
relation to specific purposes, such as water supply, 
has been recommended as essential by numerous 
Royal Commissions, Select Committees and other 
during the last fifty years, no remedial 
legislation has been passed. In our opinion, such 
control should now be established in relation to all 
uses of water. The water resources of the country 
cannot otherwise be properly conserved and fully 
and systematically used for all purposes, and there 
is a real danger that at no distant date some of our 
communities in England and Wales may not be 
able to provide themselves with proper and adequate 
supplies unless such control is established. .. . 
The allocation of water has become too serious a 
matter to be left solely to a succession of Parlia- 
mentary Committees which are constituted from 
time to time to deal with particular Bills, and have 
no continuity of existence, and which are unprovided 
with machinery by which schemes can be considered 
in relation to, and co-ordinated with, national 
resources and needs for all purposes.” 

These sentences accurately describe the state of 
affairs to-day, though they were written thirteen 
years ago. The creation of a central organisation 
with powers for exercising the kind of control set 
forth, would seem to be the first step now, as it was 
then, towards a proper distribution scheme. It 
would have, through its sub-committees and offices, 
full knowledge of all sources of supply and could, 
therefore, fit all regional schemes into a national 
one, It would not, necessarily control the actual 
distribution of water, i.e., would not supervise the 
ordinary operation of waterworks, though it might, 
perhaps, act as arbitrator in cases of dispute. As 
also already stated, the construction of main pipe 
lines would not be a vital requirement at first. 
These would follow later, when the regional grids 
had utilised to the full all the local sources of supply. 
The main pipe lines would be constructed for the 
purpose of enabling any locality short of water to 
draw upon the surplus of a neighbour, or from some 
region of adequate storage like the Lake District, 
the Pennines, or the Welsh mountains, should 
need arise. On the other hand, one of the first 
matters requiring attention would be the pressing 
need for providing a reasonable supply to the many 
rural areas of the eastern midlands and the south- 
west country. In both these areas there has been 
a shortage of water, not only in the recent drought, 
but of long standing. 

A good deal has been heard, from time to time, 


bodies 


| of the desirability of the resettlement of the agricul- 
| tural districts. 


If this means an outward flow of 
urban populations, it is quite certain that the new- 
comers will not be content with the scanty water, 
and resultant defective sanitation, that the country- 
man has had te put up with for so long. He will 
be accustomed to a supply of, perhaps, 30 gallons 
per day per head, this being a representative water 
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consumption for large towns. The figure of the 
Metropolitan Water Board is 33-93 gallons per day 
per head of the population. Some industrial towns 
take about the same quantity, Leeds taking 33-47 
gallons and Preston 37-94 gallons, though others 
are lower, Sheffield, for instance, taking 26-69 
gallons. Even almost purely residential towns 
such as Bournemouth, with 30-81 gallons, and 
Eastbourne, with 36 gallons, show that 30 gallons 
is a fair assumption. It must not be overlooked, 
however, that some of the smaller country towns 
are content with less than this, Abingdon, for 
example, taking 12 gallons, Leighton Buzzard, 
18 gallons, and Wisbech, 14-3 gallons. It is some- 
what noticeable that in Scotland, where water is, 
in general, easily obtained, the consumptions are 
extraordinarily high. Dunblane, with a population 
of only 23,500, takes no less than 130 gallons per 
day per head. Glasgow takes 58-68 gallons, 
Edinburgh, 50-64 gallons, and Greenock the large 
quantity of 198-7 gallons. The figures include 
trade and other supplies, as well as domestic con- 
sumption. The demands in the United States 
range, generally, between 80 gallons and 100 
gallons, though some are over 100 gallons. 

From the above data some idea may be gained as 
to modern demands for water, and though it is not 
suggested that every farm or house in rural areas 
would be supplied on the larger urban scale, the 
figures show that the townsman has a much better 
opportunity of living a clean, comfortable and 
healthy life than most countrymen whose sole 
supply, in quite a number of cases, is from polluted 
wells, rain-water tanks, or a common stand-pipe 
in the village street, and that some attempt should 
be made to remedy the inequality. Pages could be 
filled with cases of hardship occurring in more than 
one part of the country, but the mere citation of 
them would not be constructive. 

If a central organisation were formed and endowed 
with adequate powers, no doubt the matter could 
be put right in a comparatively few years ; other- 
wise, it would seem as if the problem will continue 
to be “tinkered with,” some rural area, perhaps, 
with an assertive population and a progressive and 


well-to-do water authority, eventually getting a 
reasonable supply. But, a neighbouring area 


might be as badly off as ever; it might, indeed, 
be worse off, as its legitimate supplies might have 
been depleted. If grids were constructed. and 
connected with the main cross-country pipe lines 
referred to previously, no one area need be isolated. 

In conclusion, it should be noted that no sugges- 
tion has been made regarding main pipe lines in 
Scotland. The need in that country has not reached 
the acute stage, and in any case the sources of 
supply, speaking generally, are closer together, and 
more readily accessible. Again, no attempt has 
been made to discuss the financial side of the 
question. The cost of a single main pipe line, such 
as that suggested between West Lancashire and 
East Yorkshire could, no doubt, be approximately 
estimated. In this connection, it may be noted 
that Mr. Newlands estimated the cost of an aqueduct 
between the Nidd aqueduct to Bradford, and the 
new pipe line to Hull, shown in part by line F in 
Fig. 2, page 401 ante, together with two service 
reservoirs, delivering 5,000,000 gallons of filtered 
and sterilised water per day, would be about 


430,000/. This figure is given as a rough indication 
only; obviously, the cost of a main pipe line 


would vary with the route taken, and, equally 
obviously, where a series of networks is concerned, 
it would be entirely useless and misleading to 
attempt estimates of costs in view of the present 
incomplete and scattered information regarding 
potential sources of supply. 

It may be pertinent to mention here, however, 
that the cost of the scheme for bringing water to 
London from Wales, shown by dotted lines in 
Fig. 4, was estimated at 38,000,000/. This scheme 
was worked out by Sir Alexander Binnie in 1895, 
and involved two aqueducts along a line of 150 
miles. The water was to be taken from the water- 
sheds of the Wye, Usk, Llangorse Yrfon, Towy and 
Edw. The area from which the water would be 
collected measured 480 square miles and, as the rain- 
fall at different parts of this area ranged between 
45 in. and 75 in. per year, it was estimated that the 


supply thus available would be 415,000,000 gallons 
per day. One aqueduct was to terminate at Elstree, 
and the other at Banstead, reservoirs, 300 ft. above 
sea level and holding 16 days’ supply, being con- 
structed at each place. The whole of the distribution 
was to be by gravity, no pumping being required. 
Filtration plant was included in the cost. Though 
the scheme was not adopted, its conception was bold 
and it is not beyond the bounds of possibility that 
it may ultimately be made the basis of a north- 
west main-pipe line plan, to serve, not London 
itself, but the whole of the country between the 
gathering ground and the Metropolis. Thus a 
connection might be made north of the line to the 
Midland systems, whilst areas south of it, such as 
Wiltshire, Somersetshire and south-west Devon- 
shire could be joined by branches. The whole 
system would then, by coupling to the north-south 
and east-west trunk mains already mentioned, form 
the main arteries of a national grid system for the 
whole country. 


PADDINGTON STATION 
IMPROVEMENTS. 


(Continued from page 406.) 


A new footbridge has been constructed in place 
of the old one and connects all platforms, including 
those of Bishop’s-road station. It runs parallel 
to the subway, but continues beyond it. From the 
end of the subway the footbridge will serve to 
transport passengers’ baggage, or parcels, from 


| carrying the roadway have been cut away for half 
the width of the roadway and replaced by plate 
girders. The contractors for the new Bishop’s-road 
bridge were Messrs. A. Jackaman and Son, Limited, 
of Slough. 

The brick pier supporting the south corner of the 
goods offices came on the centre of the new platform 
for the two new up lines, This pier was, on account 
of its size, too great an obstruction, apart from the 
fact that it would have been too near the edge of 
|the platform to give the necessary clearance, and 
it was therefore necessary to remove it and devise 
|some other method for supporting the goods offices. 
This was done as shown in Figs. 37 and 38, on 
Plate XVI. Two steel stanchions, 8.1 and 8. 2, 
were placed in the centre of the new platform, 
|equidistant from the two up lines and parallel 
'to them, These were spanned by a steel girder, 
| No. 5, on which rested two other girders, Nos. 3 and 
'4. Girder No. 4 rested at the other end on the 
thickened-out portion of one of the old piers. 
Girder No. 3 was supported at its other end by 
being riveted to another new girder, No. 2, which, 
in its turn, was supported at one end on a new 
brick pier, and at the other was riveted to the 
side of girder No. 4. 

The goods offices are of steel-frame construction 
with brick finish. They are carried on heavy plate 
| girders resting on brick piers, at some height above 
'the goods yard below. The girder resting on the 
| pier which was removed is shown in Fig. 39; it 
| was supported by girder No. 1 at one end, and near 
|the other by girder No. 2, which has been already 
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platform to platform. For this purpose it has | mentioned (see Figs. 37 and 38). The reason for 
been equipped with five electric lifts, one of which, the further support by girder No. 2 was that the 
already referred to, delivers from either the subway | existing pier at the other end had been greatly 
or platform level, and the four others from platform | weakened by being cut away in order to obtain the 
level only, the subway ending between platforms 8 | necessary clearance. The other small girder shown, 
and 9. The footbridge is constructed of plate| No ¢ (Fig. 38), did not take any weight, but acted 
girders, and the floor is of pre-cast reinforced-| merely as a tie and stiffener. 

concrete slabs 3 in. thick, resting on 7-in. by 3-in.! Above the old brick pier, and at the end of the 
by 15-lb. B.S. B. sections at 5-ft. 2f-in. centres, This | Jongitudinal girder of the goods offices, is placed one 
figure is therefore approximately the clear Span | of the main steel stanchions of the framework of 
of the slabs. These beams are riveted to 12-in. by | the building. To this is attached the girder carry- 





5-in. by 30-lb. cross girders, which are generally at | 
10-ft. centres. The slabs are covered with 1-in. | 
asphalte finish. The contractors for the footbridge | 
were Messrs. The Fairfield Shipbuilding and Engi- | 
neering Company, Limited, of Chepstow. 

In order to carry out the new lay-out for Bishop’s- 
road station, very extensive alterations were found 
necessary. Under the old system of working there 
were two platforms only, with a central track 
between the up and down roads. Steam trains 
coming in and not intended to run through to the | 
City had to back on to the central track, Passengers 
waited on the platform till the next electric train | 
came in, while passengers arriving by local trains | 
at the Paddington station main arrival platform 
had to cross the footbridge in order to reach a 
city train. Under the new system there will be 
four platforms instead of two. The Hammer- 
smith & City up and the G.W.R. up platforms will 
adjoin, so that a passenger getting out of a G.W.R. 
local steam train has merely to walk across the | 
platform and enter a Hammersmith & City electric 
train, should one be standing there. As will be 
seen, there will also be a very considerable saving 
through electric trains wishing to enter the} 
platforms not being blocked by steam trains being 
shunted. The new platforms will be longer than 
the old, so that in future local steam trains which 
were too long for the old Bishop’s-road platforms, 
and have therefore been coming into Paddington 
main arrival platforms, will run direct into Bishop’s- 





road station, where passengers will be able to 
change from steam to electric trains without 


crossing the footbridge. A few steam trains will 
still in future, as in the past, run through to the 
City. In such cases, the steam locomotive must 
be taken off and replaced by an electric locomotive. 
A spur tunnel has been provided into which the 
steam locomotive can be backed. 

To obtain the necessary space for the new plat- 
forms it has been found necessary to take down the 
Bishop’s-road station and the existing steel spans 
of Bishop’s-road bridge over the existing electric 
tracks, and also some of the arch spans. At the 
north end of this reconstruction some of the arches 
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ing the end of the building so that no separate 
provision had to be made to support it, and the 
only points of support were at girders Nos. 1 and 2. 
The weight supported on the old pier was 174 tons. 
It will be noted that the old longitudinal girder 
became a cantilever at one end. 

In order to prevent any settlement when the old 
brick pier was cut away, the following method was 
As shown on Fig. 39, two additional 
temporary girders were introduced, Nos. 7 and 8. 
Steel diaphragms were then built connecting these 
with girders Nos. 1 and 2, and these diaphragms 
supported two hydraulic jacks, one of 200 tons and 
the other of 250 tons capacity, acting upwards on the 
underside of the longitudinal girder of the building. 
These were carefully operated by hand pumps, 
until, by striking on the bearing plate with a 
hammer, the difference in sound indicated that the 
weight had been taken up. This was also indicated 
by a jumping of the dust particles on the bottom 
flange over the bearing plate when struck. The 
deflection of all the girders under load was calculated, 
and this was carefully checked as the load was 
applied by the jacks, to ascertain whether the load 
was being transferred as desired. It coincided very 
nearly with that calculated. Packings were then 
driven in between the tops of the two new cross 
girders, Nos. 1 and 2, and the bottom of the old 
longitudinal girder. The rivets in the bottom 
flange of the latter had previously been cut away 
one or two at a time, and replaced by countersunk 
rivets. The two top packings in each case, which 
were about 3 ft. long and about 1 in. thick, were 
very slightly tapered, so as to have a wedge effect. 
After these operations were quite completed, the 
old pier was left in position for a week, to allow for 
any possible settlement, and the granite bedstone 
was then gradually cut away. Careful watch was 
kept the whole of the time, and cement pads were 
placed in suitable positions to indicate cracking. 
No signs of either settlement or cracking could be 
detected during the work, nor has any been detected 
in the ten months or so which have elapsed between 
the completion of the work and the time at which 
this is written. 
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The lay-out also necessitated the reconstruction of 
the road to the Goods Yard, and the Taxi Approach 
toad. These are shown in Fig. 1, page 403 ante. | 
This was carried out in reinforced concrete, the | 
spaces below the Goods Yard Approach being utilised | 
to provide dining accommodation for the company’s | 
employees. The taxi ramp falls from Bishop’s-road | 
1 in 15, until it meets the Goods Yard Approach 
road, and the latter, which is parallel to it, falls | 


1 in 28 in the opposite direction. There is, there- 
fore, an increasing difference in level between the 
two roads. A typical section of the two roads, 


with constructional details, is shown in Figs. 27 to 
36. The columns are spaced at 20-ft. centres longi- 
tudinally. In actual construction, a slight modifica- 
tion was made in the design shown. 
carried 


concrete not continuation of 


the columns, as shown above the Taxi Approach road 


was up as a 


| 
‘RECONSTRUCTION WORK 


The reinforced | 


level, but was stopped, and the brick parapet wall 


carried right through. 

Fig. 59, on page 466, which has been prepared 
from a photograph taken on March 10, 1933, shows 
the concreting of the taxi ramp. The opening to the 
The brick 


arch 


extreme right leads to the goods yard. 
arch above this opening is the old 
has been cut back and refaced. 
this arch, between the face and the 
warehouse. At this stage half the road, that nearest | 
the camera, has been cut away, and the traftic is 
Since this photo- 


overt goods 


being carried on the other half. 


graph was taken, steel girders have been placed in | 


position to carry the half next the camera, and the 
roadway is now again open for traffic for the total 


which | 
Bishop’s-road passes | 


width, this being the same as before the improve- | 


ments were commenced. In the foreground is the 
granite sett paved approach road to the goods yard, 
The kerb can be seen, but the footpath is stacked 
with bricks, pipes, other 
In the and 
Bishop’s-road_ station 


copings and material. 
left the old 


buildings, which disappear 


centre background are 
under the improvement scheme 


The photograph from which Fig. 60 was pre 
pared was taken on March 16, 1933, with the camera 
pointing nearly in the opposite direction from Fig. 
59. This photograph makes clear what appears to 
struck early that Paddington Station 


is constructed below the general ground level. since 


have writers, 
we here see the arched spaces of the roof actually 
In later years, owing 
later construction of the hotel, this 
escaped general observation. 


springing from ground level. 
no doubt to the 
fact to 
The illustration again shows the approach road to 
the In the background can 
be seen the 125-ton plate virder forming the exten 
sion of Bishop’s-road bridge. Of the three spans 
out of the four of Paddington Station that can be 
figure, that to the left was added about 
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| seen in the figure bolted to the first column on the | Bakerloo Line passes underneath the Hammer- 


| far side of the ladder. 


twenty years ago under an earlier improvement The construction of the new platforms, and 
scheme, The other two are the original spans provision of the space for them, necessitated, in the 
as designed by Brunel, and erected under his| first instance. the making of a careful theodolite 
supervision. On the right are the old Bishop’s-road | survey, The work was somewhat complicated, as 
station buildings which are being demolished. it had to be carried out at two levels, and also to be 
Che taxi-cab approach rank can be seen in the | carried some up the tunnel, All important 


centre of the figure. 
The next illustration, Fig. 61. shows the under 
side of the taxi ramp, Bishop's road 


offices being at the back of the camera. This figure 


shows the demolition of the underground brick | jad 


vaults which were on this site, and gives a very good 
idea of the difficulty of excavating for the founda- 
tions. To the left is the goods yard approach road, 
showing the brick parapet wall standing on the 
longitudinal reinforced conc rete beams. sclow the 
beams will be noticed the windows of the mess-room 
accommodation which has already been referred to. 

The wall which is seen being built trench 


in the centre foreground is the platform wall of the | 


Hammersmith & City up City line. The line passes 
to the left of the wall, as may be inferred by the posi- 
tion of the reinforced concrete columns to the right, 
and with clearances occupies the space up to the line 
of columns on the left. The Great Western up line 
(for city and local traffic) is to the right of the line 


of columns, which therefore stand up on the plat-| goods yard, can be seen. 
two lines, although much closer | 


form between the 
to the Hammersmith & City than the Great Western. 


his platform is covered in by a verandah roof | tunnel can be seen. 
|with the 


attached to the sides and columns of the taxi ramp. 
One of the steel brackets for this purpose can be 


way 
points on it, both of existing and proposed new 
work, were calculated in relation to parallel base 


and the goods lines, so that it was possible to plot any point on 


paper, or set out on the ground, once the survey 
been completed, with much greater facility 
than would otherwise have been the case. 

The actual on the 
building a retaining wall by trench work parallel 
to the Grand Union Canal, taking down a certain 
length of Metropolitan Railway tunnel, and remov- 
ing the dumpling between the tunnel and the re- 
| taining wall, and also the carrying of the existing 
girder work. This will be 
understood by reference to Figs. 40 to 42, on 
Plate XVI. The section CD of Fig. 40 indicates, 
to the right of the section, the towing path of 
the Grand Union Canal; at level, the 
granite sett paved road running along the north- 
east side of Paddington Station, and which leads 
from Praed-street to the Great Western Railway 
At this point the road 
remains unaltered regards width and level. 
Below road level, the new retaining wall and the 
This tunnel forms a junction 
Metropolitan Railway Praed- 
Station and Edgware-road The 


work vround consisted in 


road by suitable 


a ke wer 


as 


bet ween 


street Station. 





smith and City Line at the point at which this 
section was taken, but at too great a depth to affect 
the work being carried out. It will be noted that 
the existing side wall of the tunnel next to the milk 
platform has been thickened. This was done as 
part of a former improvement scheme carried out 
some years ago. The same thickening out will be 
noted in A-B. The contractors for the 
spur tunnel, the new supports for the goods offices, 
the taxi ramp, the goods yard approach road, and 


section 


the retaining wall were Messrs. The Cleveland 
Bridge and Engineering Company, Limited, of 


Darlington. 

The present scheme required the taking down of 
the tunnel, which was done from the mouth which 
lies at the extreme left of Fig. 42, to girder Al 
on the right. The method of taking down the 
brick arch, although not new, is of interest. An 
average profile was first obtained at various points 
by taking, at different sections of the tunnel, a 
sufficient number of angles to the sides and the 
arching of the tunnel at each section by means of 
a wooden straight edge. This straight edge reached 
from a radial point on a sheet of drawing paper 
fastened to a board with its plane vertical and at 
right angles to the direction of the tunnel. The 
angles were recorded graphically by drawing a pencil 
line along the edge of the straight edge. The distance 
from the centre to the point on the sides, or arching, 
of the tunnel was also measured and recorded. 
The profile was then set out full size on the ground 
and a timber shield constructed of five-ply laminated 
boards to the shape of the profile. The clearance 
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RECONSTRUCTION WORK AT PADDINGTON 
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GAS-WASHING PLANT; BATTERSEA POWER STATION. 








between the load gauge and the arching of the 
tunnel was such that the thickness of the shield had 
to be less than 4 in. It was therefore made of 
five -in. boards, and was consequently 3} in. thick. 
Each section was 1 ft. 1 in. wide, and 12 sections 
were used, having a total length of 13 ft., the tunnel 
arching was, however, taken down over eight 
sections at a time only, and the shield was then 
moved forward again. The fact that the shield 
extended right down the sides of the tunnel gave 
it great rigidity ; it was used only for taking down 
the arching to springing level, so that this rigidity 
could be maintained the whole time the shield was 
in use. 

Fig. 62, on page 466, which was prepared from a 
photograph taken on December 15, 1932, shows the 
laminated timber shield. Near the edge of the 
shield will be seen boards on edge and strutted. 
These were for the purpose of preventing debris 
from falling on to the Hammersmith and City 
tracks below, or on to passing trains. Behind 
these boards it will be noted that the surface of the 
top of the shield is different in appearance from the 
portion just showing in front. This was because 
what is seen is the last, or inside, ring of the arch 
which was left in position so that the top of the 
shield should not be damaged by the pneumatic 
tools when breaking it up. After all the other 
rings had been cut away, the shield was removed, 
and the inner ring was broken up at night, after 
traffic had ceased, and allowed to fall into the tunnel. 











The photograph is taken with the camera pointing 
towards the City, or towards Edgware-road station. 
Bishop’s-road station is behind the camera. 

The next step was to place in position certain 
cross girders, which are marked A.1 to A.5 in 
Fig. 42, and also one longitudinal, B. 3, steel 
stanchions having previously been built in positions 
wherever they were required, principally upon the 
existing milk platform, where they would cause no 
obstruction to traffic. The principal support was 
obtained from the new retaining wall, and a portion 
of the side wall of the tunnel which was to remain in 
after the arching had been removed. The next 
step was the demolition of the side walls. Before 
this was done, the existing girder work supporting 
the road, on the milk platform side, and which was 
to remain in as part of the permanent work, and 
which had rested on the side walls, was supported 
by temporary trestles of steel or timber. The 
side wall, as indicated by the letter x on section 
A-B of Fig. 41, were then taken down. It was in 
mass concrete, and for the purpose of demolition an 
hydraulic cartridge was made use of. This was 
4 in. in diameter, and was inserted in holes drilled 
to that diameter in the concrete, at a level where 
the beds in the concrete caused by the layers of the 
concreting, as originally laid, had left a plane of 
cleavage. The hydraulic cartridge consisted merely 
of a cylinder with small hydraulic rams placed 
radially in one side and acting outwards. The 
application of the hydraulic pressure brought these 





rams into operation, and produced a blasting effect 
upon the concrete. The cartridge is diagrammatic- 
ally shown in Fig. 43. The large centre girder was 
then delivered in sections and built up over the new 
retaining wall about 30 ft. north of its final position, 
raised up on timber cribs sufficiently high to allow 
rolling gear which would be required later on, to be 
inserted underneath. In the meanwhile, columns 8 
and 9, marked 8. 8 and S. 9 in Fig. 42, were being 
erected. The foundations for S. 8 had to be carried 
under the existing electric track, which had to be 
supported by longitudinal girders whilst this was 
being done. 

The filling behind the tunnel wall on the north side 
of the tunnel had then to be removed sufficiently to 
eliminate side thrust, and the existing jack arches 
and cast iron girders were then removed. It will 
be remembered that the portion of the tunnel with 
brick arching (section A-B, Fig. 41) had already 
been demolished. The method of rolling the central 
girder into position and then lowering on to the 
bearings is shown in Figs. 44 to 49, on Plate XVI, 
and 50 to 53 on page 458. These figures are 
reproduced from the original erection scheme, but 
in getting out working details, many modifications 
were introduced, as for instance, the packings were 
higher than shown, the steel back stays were not 
used, and the design of the towers was modified. 
The general design was however unaltered. The 
schemes required two temporary towers or trestles 
to be erected, one at each end of the girder in its 
final position. The girder had then to be moved 
sideways until it was in the correct position for 
lowering. This was done by means of carriages 
composed of 90 lb. rails laid flat. These ran on 3-in. 
diameter balls, which, in their turn, ran on a track 
also of 90-lb. rails laid flat, and immediately below 
the rails forming the carriage as shown in Fig. 54 
to 56. Above the carriage, the bearing for the 
girder was formed by 1}-in. diameter rollers. 
These were to allow of a slight movement of the 
girder in the direction of its length in case it should 
not come to rest in the correct position. In the 
event, the girder reached the required position, and 
these rollers did not come into use. After the 
plate links had been attached to the girder, and 
pins inserted at A (Fig. 50), the weight of the 
girder was taken by the hydraulic jacks, and 
the carriages removed from underneath, leaving 
the girder hanging freely. The jacks were then 
operated so as to bring the link holes at B opposite 
the holes in the supports at the top of the trestles. 
Pins were then inserted at B, and the hydraulic 
pressure being turned off and the exhaust valves 
opened, the weight was taken by the pins at B. 
The pins were then removed from A, the cross- 
head was then moved upwards until the holes in it 
were opposite C, the pins were reinserted here, 
and the jacks again took the weight. This enabled 
the pins to be withdrawn from B. The girder 
was then lowered 12 in., this being the pitch of 
the holes in the links, and the pins from B were 
reinserted at the point A, the lettering now apply- 
ing to the holes in the links. The total distance 
lowered was about 9 ft. In order to speed up 
the operations, the hydraulic jacks were connected 
up to the hydraulic mains, instead of being worked 
by hand pumps. The weight of the central girder 
is 125 tons. The contractors for taking down the 
tunnel and for the support of the existing roadway, 
as described above, were Messrs. Caffin and Com- 
pany, Limited, of London. 


(To be continued.) 


FLUE-GAS WASHING PLANT AT 
THE BATTERSEA GENERATING 
STATION OF THE LONDON POWER 
COMPANY. 


A PAPER on “The Application to the Battersea 
Power Station of Researches into the Elimination of 
Noxious Constituents from Flue Gases, and the Treat- 
ment of Resulting Effluents,” was read by Messrs. 
G. W. Hewson, S. L. Pearce, A. Pollitt, and R. L. 
Rees before the Chemical Engineering Group at the 
Annual Meeting of the Society of Chemical Industry 
at Newcastle-upon-Tyne on Tuesday, July 11. This 
communication describes the development of a process 
for removing sulphur from boiler-flue gases by wash- 
ing them with water, both the gas and the water 








(Oct. 27, 1933- 














C 
Z 
a 
(x) 
(x) 
Z 
Oo 
Z. 
(x) 


460 


[¥1}U90 98943 JO 9U0 papusosep FZuravzyY ‘*Ajoatjoodsaa 
‘017848 943 JO Spus YyNOs pu YOU 944 4B pozZENgIS 
Ore YOrYA ‘s19M0} AOUMITYO 9Y3 JO JOYBIO JO sOquIRYO 
erju90 oy} UMOp ssvd AoY4} YoryA Joye ‘ony UreUT 944 
zoque usy3 Aoqy, ‘susqureyo Azeurtad oy4 04 pedreyostp 
puUv 810489118 4113 944 04UT ULI YYZNVIp-poonput oy3 Aq 
UMBIP 91B ‘s10;80q IIe PUB ‘sIosTUIOUODO ‘s10}zvoeys0dNS 
‘s19T10q 944 YSnoryy possed Futravy ‘sosvs oyy, *Z ‘By 
Ul UMOYS st guid 943 Jo yUOWOZUBLIE [eIOUNF OUT, 
*[8}0Ur STYZ JO OpeUT OsTe ov synU puv sofpuIds oATBA 
oy} pure ‘sSuir yoou ‘sButs Zutsvom ‘suopjodut duind oy y, 
*‘Burpnsyxe 10; 10 Buryjou ‘BurFs0y ‘Burysvo 10x o[qegins 
Aoye seddoo opvad-ysiq wv st YyoryA ‘Tejour “Ny Wd 
BZurystses-uotso1i00 petoods jo ore sAvids oyy, ‘sAoTye 
emosyo-jeyoru yeroods oyy yo Auv uvyy sodveyo yonu 
St puv sonp 891 03 dn spuvys [ejour styy, “popnyout 
Bureq [9048 oe1z Jo AqtIqissod oy3 oyULAgo 04 oanqesed 
-W194 sowUINy YstIY A]QUSIOYFNS wv Zuturezqo 03 pred osTe 
SBM UOIZUSBAVIBNOWIVT ‘Suysvooyy sozred ysoysy yy 
WIOJ} “Ul QT WY} S89] FOU jo SJOSTI YIM “Pfnoul 9y4 Jo W104 
-40q 943 98 ‘o[qvorzonid sem sv By Os ‘owns posodxe 044 
YItA Baxoq UI 4s¥o O0Mm AOY, “ures OSOTO A104 pu 494 
-UOO UOGIVD MOT JO O1N4XTUT [9048-LUAS B BIR ‘S9TPOG DATBA 
oy} pus ‘sZursvo duind oy} ‘syuoueje soqqnios pejow oY4 
10; 8310ddns 04} ‘sj10ddns odid 043 ‘as0q ‘ut ¢ aA0qe sodid 
JOF PSN 9804} YALA 19490F04 ‘sFuysvo osayy, *yYIOMI[I0948 
Jeinjons3s 943 0% pezfoq Buieq roBuvy ssddn oy] 
‘uo1j008-F] [vtooeds Jo suspsi3 4s¥vo Jo sosuvy 19M0] OY} UO 
petieo soyeid uos-48v0 yo dn 4[mq stsuoquivyo Areutud 
pus ong Uleul 943 JO Joor OYJ, ‘“UuOTOo[es B Suryeu 
usyM perepisuoo Al[njorvo oq 04 pey svYy oINgvs0duI94 
Zury10M oy} pur yutod Zuryjour Moy Ajaatyesed woo ¥ oAvY 
S[VLIOFVUT V8043 JO OMIOg ‘suBIsop yy UT pesn Aloouz 


useq oAvy Avy} pue “QUONTZo oY} PUB 10;BM YseA O43 | 


‘S083 94} JO UOTZOW DATSOLI0D 944 04 4ULISISEI 4SOUT GIN | 


Worry SsoouRysqns 943 Zuoue ov squred oseuUINgiq Urey 
-100 puv Juyooys OUpuaT]E, ‘rejs0ur YyyI]oOI19 y ‘oa, vqdse 
‘yoor uvetAY ‘npuog yuamiy ‘reqzow ayIopoig Ul 4a8 
SYolq UO WULOOY ‘UOII-ys¥0 pouTeIZ-osojo opeld-ysry 
yeu 
qnd sjuvjd jejuoursedxe snouva yyIM eouswedxg 


j 


UMOYS SBY VOSIIIVG| PUB PvOI-OAOI‘) Ye UMOP | 


jo 








“a ($61 06 OBed ‘Axxxo */OA ‘ONTURANIONY 
ut UeAIS ofom gueid siya jo suepnonsed s9syuINg , 





+ Inoy sod “q] 000'009'E JNOG* SI SVT Jo 4YyFBIOM [e404 
243 ‘uorduinsuoo Jong [eulIoU pue suUvy 943 4 sosed 
any 944 Ul oprxorp Uoqseo *yue0 sed ET JO sIseq O43 
ug ‘anoy sod su04 EET oq [4 UOINduINSUOD O49 ‘st 4eT4 
‘Buyer Sty 4v UIvE4S [[LA SzTUN UOAOS 4eY3 OS poUsIsep 
useq svy yuvtd 043 pue ‘moy sed suo} GT] 8! UOTZeIOdvAG 
inoy 10d *q] Q00ORE 38 19T10q Youa so uoI4d umnsu0d]809 oJ, 
¢ put Z “SZ Lg Ul pozeorpul sI ong UreUl puv si9q UIBYO Are 
-watid ‘suey yy SnVIp- poonpul ‘810480178 4113 944 Jo UOT4ISOd 
@AIQUIOI OY, “ONY UleUL 9Y3 OFUT OBreyostTp pu [orered 
ut oyvz0do0 yorym ‘Agt0edeo *yue0 sed oz Jo suvy yysneIp 
-peonput anoy yim peddmbe st sepiog youd 
0} JoTTe1ed puv oaoge ong UreUT oY} YIIA esnoYy-razI0qG 
04} jo Opts suo 
Zuoye posuvie ov 
Aoyy, *inoy 10d *q] 
000‘Oes Jo Buyer 
_ ® pue ‘mmoy 

"41 000°ZIE JO 
ae snonuryu090 
wNUIxvU B ‘InOY 
wed "ql 00°09 
Buyer oruiou 
-009 [BULIOU B SBY 


© ,ONRLAINIONT, 


| 


| 


*m9y3 | 





‘peslAop Useq OS] Sv B[VS UOIT UB JO UOTZRPNOIIOeI 
oY} Surajoautr poyjom Y *szynser pood 0} pay eavy szyes 
SOULTURUT YL JNO peti szUsUItIedx9 pure ‘UOT}TpPUoD 
sty} [yrny 03 azeodde sedéy uci puv osouvsuem oy} jo 
siajowoid UuoTZepIxo Zururezu0 suOTyNjO; ‘uoTZRIER 
juonbesqns Aq 10 sed ong oy} WoIy UBTAXO Jo UOTydIOSqe 
Aq s0yjte pezyeroueter ore satjiodoid Surstprxo 841 
puv posn sf UOTZNTOS Surstprxo uv jr opqissod oq prnoys 
styy, ‘dn uoyez oq uvo oprxorp anydjns osow prides 
A194 OpBUl oq UB JOYseM svd 04} Zurpusosep sonbty 
oy} UT sUOT O41Yd]NS O43 JO UOTJEPrxXO 0Y3 JT “pueUTEp 
243 spocsoxe avy quoseid ye—ojzeydins wnruomue 
—jonpoid oy} yo Ajddns oy sev ‘aatsuedxe 003 st 4nq 
‘poqseS3ns useq Osye seq Furysea Joy VruOMIUTE JO sn 
2], ‘Peaeaoostp oq uvo ‘“yonpoid-Aq a]qeJoyIVMU B JO UOT} 
-onpoid oy} yyim Apqeioyoid ‘41 SuryersueZeI Jo poyjout 

qUdTUIAUOD BWIOS [14 
-un juose Zurgsem 
oTUIOUODS UR BOD 
-oq 0} Ajeylun st 
pue ‘aully 10 yyeYo 
Joy}e §=Ueyy OATS 
-uad x9 O10UI ST Yse 
Bpos “SSo00ns [elo 
Jourw0s jo yoods 
-oad = yonut 
yorum umMouy 8! 














youre pue ‘poles 











“a7ysousy 
“ul U9eq MOU OARY 

S19[10q O89Y4 JO XIs vi} 

wy CYT, “s1s[!oq 

eum jo A109;eq 


vw Woy soses O43 
}8013 0} pousisep 
SI ‘MOLA JOLIOZ XO UB 
St ‘@cp osu ‘| “F1y 
yorya jo‘Auvdur0g 





I9MOd uopuo’] ” a 
243 JO uoes vos ““FPN EN Guyyeryy au 
-19998gq 94348 4URId Puc) ayny woug? 



































Sa€aGWVHO ANVAIAd 





e80001d UOTSI9AU00 
ou “jt UOJ} Aaprxorp 
anydyns sonpoad 04 
io ‘oprydyns out 
}I JAVAUOD 0} BIqQIS 
-sod st qt yZnoyy 
“pue “onyBa }9¥ 
aeul ou sey qory M 
‘ayeydyns wimntoyeo 
yO uononpoad ayy 
ul s}jNnsez sse0oid 
sty, “ysry Apuer 
-igns st sfeids oy} 
































SOAS | 


| 40 ¥yVyo “jU90 sod gZ-Q B FVYI MOYsS OsTe syuoUTTIEdxY 
‘ma4shs 94} YSnOIY} pozepnosioes si YOryM ‘Yyse pos 
jO WOrTZNjOs *yUe0 sad ¢ B YIM 41 Durysem Aq sed ony 
94} WOIJ POEAOUIAI Oq UO SepTXO anYydyns oy} Jo sfoyM 
oy} snyy, “sed ey} woly seprxo mmydyns jo Ayyuenb 
1IYWNJ V GIOSG” OF 41 SeTGvUS YOIYM JUIUIzveI3 07 BJOAD 
ay} jo avd Surinp poqoofqns pue soysem oy Yysnosy3 
peyejnoitoor oq ABUL UOTZNTOS aIqeIINS B ‘esN UT oI 
S19M0} Burpoos o19yM JO ‘J9ATI B ‘04 pouINgel yuonyye 
94} JO ‘WIOIy UMBIP Oq JOUURO 107BM YSBA OY} GIy 
“quonyye oy} Jo 
AyIprow oy osTyezynou 0} oUTeyye AjjUeTOWgNS st Yor 
‘078M FZuUIsuepuo poUINger JO YING szt sowTy CZ ynoge 
WII pezNyIp st JuoNPYe oy ‘uOTZBIAIY 104; “uoIyEprxo 
qowmoid Jey WN [YS [LA uoyNyos ur esouvZueu jo 
yunoure y[eus ATaA wy ‘oyrydyns Jo wo; oYyR UT UOTTeF 
sod anydyns jo sureid ¢ sv 07991] s¥ 03 Quepeammbo opeul 
aq sny} Avur quonpye oy3 yo 1aM0d BZuronper [e704 Wy, 
‘sozVydyNs 94} OSTPIXO 04 pozesoR OsTe st gULTd GTOY.A 943 
WOj, JUAN AS 9} pus ‘UOTZVIOw YsTIq Aq s1aqqnios [9048 
94} 0} porddns 103784 Ysem oy} UT poonpoid ore seyqqnq 
41v poureaguy = ‘“anydyns yo “queo sad 1 03 “gudo sad g- 
BuIUTeyUOD [VOD WOIJ POATIOP sBB WoI, POAoUel oq 
uvo anydyns jo septxo yy Jo “gueo sed gg ynoqe ‘Aen 
sty3 Uy ‘yeoo jo uoy dod “pg FZuroq yeyye pue Fur 
-duind 10} 4800 943 ‘7800 Jo uo} Jed pepoou oe yyTeYyO 
10 OWT] JO “GT ZT OF “GT OT pus 109eM JO SU} OZ JnOoqYy 
‘goysea Ajduro uv ySno1y3 ssed 03 spuooas CE yNOGe soyey 
}t oanssoid puv oingerodmie, peusou 4 st s¥3 94} JT 
‘sheids oy} WOIJ 107VM OY} ILM SoPFUIM PU spreAUMOp 
SMO UOTZNjOS oUT[eyye OYy, ‘oNysIOU pouUTemgUe 
9AOUIAI 0} Joqqnios Arp v YSnoiy} FZurssed s94ye osoyd 
-SOUIZ® 94} 0} poTeyosStp USYy} 8ST puv ‘ALIN]S yPeYO *yUV0 
sod ¢g ‘ojdwexe 10j ‘UOTyN[OS OUTTeyy;e UL YITA pozEM 
St YOIyA “Jeqqnios yeuy v siajue s¥d oyy ‘sAvids JOzEM 
oy? ysnorq3 spavadn Surssed s9yyy ‘poom s¥ yons 
[BI19zVUL 4.10UI UB JO OpeT BZuteq Joqqnios ey} ‘IequIeYyo 
4oyjOurv UT JazVM Aq ‘MOY-eIQUOD UT ATqeiazald ‘paqqnos 
| usdy} St ses ou, 

























































































































































































"s19qqnios [9048 YFnory} oFessed 31043 
Surysem-se3 oy, “V'V NOILD3IS GI9NV INI ‘gfng 0} Al@ATpop Jo owl | Suranp @pPIxO UOIT YILM JoRzUOD OFUT 4FqZnOIq Buteq 
oun) 
uOTING 
M04 VY) r 
h .ONTE AANTONT, , sdumngy P - 
= = oe - ——___——_-- ——_—- -»__ —____—_ — buyoyp w.may a: alll Id ONIATI 
aii wor 9 ab.moyos yy Phung any P 4 pesseudiuo) 
pacsnit  1sPUus a) ; J < eduing 
a TEEPE Ud a oe cereal CEPT 
, TO Si+ Fis * fi ttt fi pt 
— ia tee) | 8-2 7007 no sud np 
peess.khuo) NW Id NOLLVELTIA | Ws LIFD, . 5 
LNV'Id nye) . 
ONIAATAV TO LNV'Id : . + 
NOLLVUIV on 
Vv UO Jo 
} ete ug yInoy oy 
—— 
- = == = SS 7 | 
‘jo psy mi a SIEEL 
Won Vad i — - -- _— id oe —— 
== § r -- -- ff — 4 
sleepy ah bkiadiie 0 naaahaae Gi cakcacas th cake Tc @ chobcke i choice j ieee 
— or — = 7 ved nt " v La za : \ \ 
7s [aise Bets Lists teat | Linge List oT Lt t i ee 
li : i <a Mi } 4 va ) .LNV'Id DNINOLLYOddV 
; is a any uropy on Sa L eu Hoo) mY uropy Guryoryg | an 306 YOre yore pang 
o-imt> {S_°% 2. .06 Yona poopy , vy peewouchuo > dH % fucrpeuu) ry UNMOY, aD 
E { F remorge aD S4IMOT fouuny) . 
—_— +4} ‘fag 


NOILVLIS YWAMOd VASHALLVA LV LNVId 














ONIHSVM SVO°(UO'Td 














OcT. 27, 1933.] 


ENGINEERING. 








FLUE-GAS WASHING PLANT AT BATTERSEA POWER STATION. 
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Fig. 5. SECTION A.A. 











Fig.G. KEY PLAN 
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chambers, the gases bifurcate, ascend the outer 
chambers and pass through the eliminator 


“Fig. 8. SECTION B.B. 


Fig.7. SPACING OF CHANNELS. 
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plates to the base of the chimney proper, where 
they are diluted by warm air entrained from 
the chamber arranged underneath the main 
flue. During this progress, the gases are brought 
into contact with five distinct banks of scrubbers. 
First, at the exit from the primary chambers into 
the main flue, the gases, previously wetted, are brought 
into contact with a bank of steel channels. The 
second contact is made with similar channels ar- 
ranged in banks in the main flue; steel channels 
are again placed horizontally in the third bank 
arranged in the descending section of each chimney 
tower. The fourth set of metal scrubbers with which 
the gases make contact are placed vertically at the 
lower portion of the chimney towers. These also 
prevent too great a proportion of the liquor from the 
early stages being carried over into the alkaline wash, 
which is sprayed on to the fifth and last of the series of 
scrubbers, the latter being made of wood and placed 
in the wing chambers or uptakes of the chimney 
towers. No sprays are provided on the last bank of 
metal scrubbers, since the gases are carrying a large 
quantity of free wash water in suspension. 

There is one primary chamber on the discharge side 
of each induced-draught fan, that is a group of four 
chambers per boiler, and they really constitute a taper 
connection between the discharge of each fan and the 
main flue. The roof of each chamber is horizontal 
and the sides vertical, but the floor slopes downwards 
towards the main flue at an angle of about 30 deg. to 
the horizontal. The cross-sectional area of each chamber 
is approximately 43 sq. ft. at the inlet and 64 sq. ft. 
at the outlet, and the distance between inlet and outlet 
is about 9 ft.6in. A bank of scrubbers, shown in Figs. 4 
to 6, is about 3 ft. deep, extends the full height and 
width of the chamber, and is situated at the outlet or 
main flue end of the chambers. The design of the 
chambers admits of the scrubbers being easily replaced, 
as dampers can be arranged to close the outlets. The 
roof of the chamber is formed by cast-iron plates, which 
can be easily removed. The side walls are in Accrington 
brick, and the floor, of steel plates, is covered with 
Callendrite sheeting and a slab of Ciment Fonduconcrete. 
The sides and floor are lined with special tiles bedded 
in a special high-temperature asphalte. This lining was 
considered necessary owing to the different expansion 
and contraction of the various materials and consequent 
risk of the joints opening. The gases receive their first 
spraying as they pass through these primary chambers 
to the main flue. Theriver water used merely wets the 
gases, causing any residual solids which have escaped 
through the grit arresters to be precipitated and finally 
discharged into the open trough outside the main flue. 
With the induced-draught fans in action, this water, with 
the gases, enters the main flue as a finely divided 
mist. 

The main flue runs the complete length of the 
station, the gas being introduced into one side through 
the primary chambers, while each end forms an outlet 





South Chimney Tower 
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to the two chimney towers. The flue, which is of 
constant rectangular section throughout its length, 
is 475 ft. long, 38 ft. high, and 23 ft. wide, giving a 
cross-sectional area of 874 sq. ft. Its floor contains a 
series of large troughs which run across the full width. 
Under normal operation these troughs will be awash 
with water, thus providing the maximum amount of 
water vapour for wetting the gases. This flue 
bottom also forms a good settling area for the heavier 
grits, which can be sludged through the connections 
marked B in Fig. 3. This sludge can be retained in the 
receiving trough placed on the roof of the adjacent 
turbine house and allowed to drain, after which the 
grits can be removed in a relatively dry state. Ten 
banks of scrubbers, of a similar type to those in the 
primary chambers, each 7 ft. 7 in. deep and extending 
over the cross-sectional area, are arranged in the flue, as 
shown in Figs. 7 to 9, one between the discharges of 
each group of four primary chambers for each boiler, and 
one at each end. By means of two roller shutters, one 
situated between banks 3 and 4 and the other between 
banks 6 and 7, either chimney tower may be isolated 
and the gases from all the boilers on the live side of the 
shutter made to pass to the other chimney. The roof 
is constructed of cast-iron, and the side walls are lined 
internally with Accrington bricks set in Prodorite mortar. 
All the structural steelwork is painted with Prodorite 
and flushed up with Ciment Fondu mortar inside the 
brickwork. The floor is constructed of steel plates 
covered with Callendrite sheeting protected by 6 in. 
of Ciment Fondu concrete. The walls and floor have 
been given a further protection of three coats of 
Keragel paint. The sprays upon the main flue scrubbers 
produce a curtain effect. 

The two chimney towers, one at each end of the 
station, consist of three sections, one downtake and 
two uptakes, and carry the eliminators and the chim- 
neys themselves. The downtake, which is 36 ft. 6 in. 
by 24 ft. 6 in. in section, giving a cross-sectional area of 
894 sq. ft., is 122 ft. 6 in. in height. The four banks of 
scrubbers, disposed as indicated in Figs. 10 to 12, are 
each 4 ft. 8 in. deep, and extending across the full sec- 
tion, are arranged in the downtakes. A further bank of 
scrubbers, in a vertical plane, is arranged at the bottom 
of the downtakes where the gases turn to enter 
the uptakes. The roof of the downtake is made 
up of cast-iron plates supported on cast-iron sus- 
pender joists in a manner similar to that employed 
on the roof of the primary chambers and the 
main flue. A number of beams, forming part of the 
structural framing of the tower, span the chamber and 
are used for supporting the banks of scrubbers. The 
uptakes, each 36 ft. by 20 ft. in section, giving a total 
cross-sectional area per tower of 1,440 sq. ft., are 160 ft. 
in height. 
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25 ft. 9 in. and the upper 14 ft. in depth, are arranged 
in each of the uptakes, being supported by beams 
forming part of the structural framing of the tower. 
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THE NEW LYONS CORNER HOUSE 
AT MARBLE ARCH. 


BuitT on the site of the old Marble Arch station of 
the Central London Railway, and adjoining the new 
station, which was inaugurated last year, the Maison 
Lyons Corner House was opened to the public, 
Monday, October 23. The new Corner House comprises 
three restaurants and a shopping centre, and the seat- 
ing capacity is 2,000, one restaurant alone, the Quebec 
Café, seating 1,250 persons. The fact that the new 
building was erected immediately over the disused lift 
shafts and staircases of the old station introduced a 
number of interesting problems. The old station 
buildings were not handed over until the new station 
was opened in August, 1932, and, while waiting for 
possession, a good deal of preparatory work was 
carried out. A reinforced-concrete retaining wall was 
built around the site and two concrete caissons, to 
support the ends of the girders carrying the super- 
structure over the upper end of the escalator shaft 
of the new station, were constructed. The old station 
buildings stood on a concrete-raft foundation about 
4} ft. thick, and this was broken up by hydraulic and 
pneumatic tools and removed. In order to solve the 
problem of the foundations of the new building pre- 
sented by the two disused lift shafts and the old stair 
way shaft, which latter had already been pierced by the 


on 


| new escalator shaft, two large grillages were employed. 


It should also be mentioned that t.e lif. and stairway 
shafts restricted the width of the raft toe to the retain- 
ing wall, and the lift shafts had to be braced to with- 
stand the thrust. 

The upper tier of the grillage on the north lift shaft 
weighs about 107 tons, while a complex three-tier 
grillage, weighing 290 tons, was designed to overcome 
the difficulties presented by the escalator shaft and the 
old stairway and south lift shafts. Half of the lowest 
tier of this grillage rests on a concrete Lase adjacent to 
the lift shaft, while the other half rests on the narrow 
raft toe of the retaining wall. The second tier of the 
grillage, composed of three plate girders, each weighing 
35 tons, rests over this and across the south lift shaft. 
The upper tier of the grillage is in two portions, one 
end of each resting on the middle tier and the other on 
the caissons. A canvas-covered steel coil mattress 
has been placed between the upper grillage girders and 
the escalator, so that should any deflection ever take 
place, this would not affect the escalator shaft. More- 
over, in conjunction with the engineers of the Under- 
ground Railway, special precautions have been taken 
to avoid the transmission of vibrations from the 


Two banks of scrubbers, the lower one | escalator machinery to the new building. 
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LABOUR NOTES. 


REPRESENTATIVES of the British railway companies | 


and representatives of the National Union of Railway- 
men, the Associated Society of Locomotive Engineers 
and Firemen, and the Railway Clerks’ Association, met 
in London last week for the purpose of considering the 
question of substituting another tribunal for the 
National Wages Board, which was, until recently, the 
final court for the hearing of disputes over wages and 
conditions of employment. An official statement 
issued at the close of the meeting was to the effect that 
there had been a general exchange of views upon the 
issues involved, and that it had been 

continue the discussions. The next meeting is to be 
held on Wednesday next week. 


At a meeting in London on Friday last week of the 
Engineering and Shipbuilding Trades Joint Committee, 
the replies of the two federations of employers to the 
request of the unions for conferences on the question 
of the “ 40-hour working week without loss of pay ” 
were considered. It was stated that the Shipbuilding 
Employers’ Federation had sent only a formal acknow- 


ledgment. The Engineering and Allied Employers’ 
Federation had asked in their communication for 
information on two points. These were :—(1) “ How 


will the reduction of hours reduce the present unemploy- 
ment or create additional employment ? (2) How will 
the extra cost thereby involved, and the additional cost 
to be incurred, by increasing the hourly rate of pay be 
absorbed by the industry ?” 


, 


The committee instructed the secretaries to write 
again to the Engineering and Allied Employers’ Federa- 
tion expressing surprise at what was regarded as a new 
departure in discussing such an important application 
by correspondence, and repeating the previous request 
for a conference to go into the issues involved. The 
emplovers were also to le reminded of their letter to 
the joint tra.e union movement in April last, stating 
that their investigations were sufficiently 
aivanced, the Employers’ Federation would invite 
the unions to a conference to examine the problem as a 
whole, and consider what were the appropriate ad 
constructive steps which could be taken for the better- 


when 


ment of the industry. 


At the end of September, 23,929 members of the 
Boilermakers and Iron and Steel Shipbuilders’ Society 
were “ signing the books,” as compared with 24,445 at 
the end of August. During September, the number of 
memters in receipt of superannuation benefit decreased 


from 2,353 to 2,332, and the number in receipt of sick 
benefit increased from 941 to 944. The expenses | 
amounted to 3,064/. 6s. 6d. in August ; in September— 


were 
the 


they 
in 


outlays 
decrease 


wecks’ 
was a 


which had to bear five 
3.6801. 7s. ld. There 
membership of 276, 


net 


*‘M. T. G.,” who contributes the editorial notes to 
the October issue of the of the 
Trades Union, states that there have been slight trade 
improvements in a number of districts, but these have 
been off-set, he adds, by works closing down in other 
districts. ‘* There is,”” he goes on to say, “ no evidence 
in the electrical industry of the improvement in trade 
which has recently been boosted in the daily Press. 
There are, however, signs that trade generally is on 
the increase, and that the electrical industry will 
benefit in the near future.” 


Journal 


The Ministry of Labour Gazette states that amongst 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage un- 
employed was 18-5 at September 25, 1933, as compared 
with 19-2 at August 21, 1933, and 22-8 at September 26, 
1.32. For males alone the percentage at Septem- 
ber 25, 1933, was 21-7, and for females, 10-1. At 
\ugust 21, 1933, the corresponding percentages were 
22-5 and 10-5. 


or 


~) 


At September 25, 1933, there were approximately 
9,943,000 insured persons, aged 16 to 64, in employment 
in Great Britain. This was 86,000 more than a month 
before, and 792,000 more than a year before, or about 
660,000 more than a year before when allowance is 
made for the persons then directly involved in the 
trade dispute in the cotton-manufacturing industry. 
In a footnote, it is explained that the figures have been 


compiled on the basis adopted throughout the past | 


year. It appears proLable, however, from information 
now becoming available from the numbers of unemploy- 
ment books exchanged in July, 1933, that some reduc- 
tion will be necessary in the estimates of the numbers 
f insured persons in employment month by month 
since July, 1932. The statistics have not yet been 
completed, but revised estimates for the whole period 
will be published in the November issue of the Gazette. 


agreed that | 
further meetings should be held in the near future to | 


Electrical | 


| At September 25, 1933, there were 1,857,064 persons 
on the registers of employment exchanges in Great 
Britain who were out of a situation. This was 13,547 
more than a month before, but 262,154 less than a 
year before. The total included 1,551,442 men, 50,517 
boys, 218,773 women, and 36,332 girls. It was made up 
of 519,471 insured persons with claims for insurance 
benefit, 1,001,855 applicants for transitional payments, 
207,058 other insured persons not in receipt of benefit 
or transitional payments, and 128,680 uninsured 
| persons. There were registered as unemployed in Great 
| Britain, 293,957 men, 6,461 boys, 89,609 women, and 
| 3,490 girls who were on short time or otherwise sus- 
pended from work, on the understanding that they 
were shortly to return to their former employment. 
The total of 393,517 was 89,915 less than a month 
before, and 245,643 less than a year before. It included 
| 346,468 insured persons with claims for insurance 
| benefit, 27,361 applicants for transitional payments, 
and 19,688 persons not in receipt of benefit or tran- 
sitional payments. 





Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers in 
| Great Britain, 84,497 men, 98 boys, 1,543 women, and 
leight girls; these are largely employed in dock and 
harbour service. The total of 86,146 was 1,958 more 
than a month before, but 13,487 less than a year before. 
| It included 55,723 insured persons with claims for 
|insurance benefit, 29,476 applicants for transitional 
payments, and 947 persons not in receipt of benefit 
i transitional payments. 


| 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
| rates of wages reported to have come into operation in 
| September resulted in an increase of about 6,400l. in 
the weekly full-time wages of nearly 64,000 workpeople, 
land in a decrease of about 125/. in those of nearly 
3,000 workpeople. The workpeople whose wages were 
increased included hosiery workers in the Midlands, 
skip and basket makers in Lancashire and Cheshire, 
|and certain female workers engaged in the elastic web 
industry in Leicester and Loughborough. Among 
those whose wazes were reduced were the higher-paid 
men at blastfurnaces in West Cumberland and North 
Lancashire, and freestone quarry workers in Northum- 
| berland and Durham. 


The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
September, was 31. In addition, 13 disputes which 
began before September were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in September (including work- 
people thrown out of work at the establishments where 
the disputes occurred, though not themselves parties 
to the disputes) was about 11,700, and the aggregate 
duration of all disputes in September was about 70,000 


working days. ; 

According to the latest information available, there 
| were 1,060 trade unions in existence in Great Britain 
|at the end of 1932, with an azgregate membership of 
| 4,441,000, as compared with 1,089 unions at the end of 
1931, with an aggregate membership of 4,621,000. 
| There was thus a fall in total membership of 180,000, 
| or 3-9 per cent., which was rather less than the fall in 
1931 (amounting to 218,000), though larger than in 
any other year since 1927. The number of unions in- 
cluded in the above figures, which had their headquarters 
in Northern Ireland at the end of 1932, was 19, the same 
| as in 1931. The total membership in Northern Ireland 
| of unions with headquarters either in Northern Lreland 
lor in Great Britain was 67,000 at the end of 1932, as 


compared with 72,000 in 1931. 


The aggregate membership total of 4,441,000 for 
1932 includes about 32,000 members in Irish Free State 
branches, and about 23,000 members in oversea branches 
of certain unions; while the total of 4,621,000 for 
1931 included 30,000 in Irish Free State branches and 
25,000 in oversea branches. For Great Britain and 
Northern Ireland alone, therefore, the total membership 
was about 4,386,000 at the end of 1932, and 4,566,000 
at the end of 1931. These totals include a number of 
| persons who are members of more than one society, 
and are therefore counted more than once in the figures ; 
but from the information available it would appear 
improbable that the total number of such persons 
exceeds 20,000. 





The number of unions reported as having been 
dissolved in 1932, was 20. These were all small unions, 
with a total membership of 3,000 at the end of 1931. 
Twenty other unions ceased to exist as separate bodies 
in 1932, through amalgamations. The total member- 
ship of these unions at the end of 1931 was 54,000, 
| of which two unions accounted for over 50,000. These 
| were the Tailors and Garment Workers’ Union and the 


Amalgamated Society of Tailors and Tailoresses, which 
combined to form one union, the National Union of 
Tailors and Garment Workers. Including this union, 
the number of new unions formed during 1932 was 11, 
with a total membership of 61,000 at the end of 1932. 


Writing in the October issue of the International 
Association of Machinists, the editor says :—*‘‘ While 
it is true some codes provide for a work week of less 
than forty hours, they are the exception—not the rule. 
No amount of reasoning with these employers by 
Labour representatives assisting the Labour Advisory 
Board, to convince industry that the future holds little 
promise unless the hours are depressed much lower 
than they propose, seems to have any effect upon 
them. Furthermore, these gentlemen of industry are 
equally loth to respond to Labour’s insistence that 
a higher minimum rate must be paid than that proposed, 
if purchasing power is to be raised sufficiently to 
bring consumption into balance with production. 
This situation—which is bad enough—is aggravated 
by ‘ chiseling’ being practised throughout the nation 
by employers who are seeking in every way possible 
to avoid living up to the spirit and letter of the provi- 
sions of the codes already approved by President 
Roosevelt and the President’s Re-Employment Agree- 
ment in effect pending the approval of codes. In 
addition, there are other grave violations of codes 
by large employers. At this writing, President Green, 
of the American Federation of Labour, has complained 
to Chief Administrator Johnson that sixteen corpora- 
tions have attempted to evade Labour provisions 
of the law by forming company unions which he 
characterised as ‘ a fraud from start to finish.’ 





According to the writer of the editorial note, the out- 
look for early success of N.R.A. is “* not nearly so rosy as 
\ had been hoped it would be at this stage.”” And 
apparently, they are not all employers who are making 
| the operation of the Act difficult. ‘‘ While it is re- 
| gretted,” he says, “‘ we must admit that many workers 
are also holding back. Without regard for the plight 
| of their fellows, unemployed for months, perhaps years, 
some of these selfish individuals resent any attempt 
to reduce the number of hours they are working in 
order to spread the work.” 





A communication received by the International 
Labour Office at Geneva states that a conference of 
experts, convened by the International Student Service, 
to study the question of overcrowding in universities, 
was held in Geneva in September, and was attended 
by about thirty experts, professors, officials and 
members of students’ federations from Belgium, Canada, 
Czechoslovakia, Denmark, Esthonia, France, Germany, 
Great Britain, Hungary, Italy, Japan, Lithuania, the 
Netherlands, Roumania, Spain, Sweden, Switzerland, 
the United States, and Jugoslavia. Representatives 
were also present from the International Labour Office, 
the Secretariat of the League of Nations, the Inter- 
national Institute of Intellectual Co-operation, the 
International Federation of University Women, and 
the International Confederation of Professional 
Workers. 

A discussion took place, on the basis of reports 
from the various countries concerned and the Secre- 
tariat of the International Student Service, on the 
overcrowding of most universities and the learned 
professions, its causes and the possible remedies. 
The conference decided not to adopt any resolutions 
but merely to carry out a discussion, the report of which 
might be of assistance in determining future action. 
In the course of this discussion, several measures were 
proposed, including vocational guidance, greater 
strictness in studies and examinations, more effective 
protection of professional diplomas, a better organisa- 
tion of employment agencies, and the opening up of 
new possibilities of employment which might result 
from a general economic recovery and might serve 
as a remedy for the present overcrowding of the 
learned professions. The conference also recognised 
the necessity of obtaining university statistics in a 
form permitting of international comparisons, and 
agreed upon a definition of the student which would 
make possible the preparation of such statistics. 





In the Soviet Union, the functions of the former 
Commissariat of Labour are now being discharged 
by the General Council of Trade Unions. These 
functions include the factory inspection service which 
will now be supervised and maintained by the General 
Council and the provincial and local joint trade union 
councils, There will be a special inspection service 
| for each industry, and it will be attached to the central 
committee of the trade union concerned and to its local 
sections. The factory inspectors will have the right 
to impose penalties for infringements of social legis- 
lation. 
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168-TON DIAL-INDICATOR LOCOMOTIVE WEIGHBRIDGE 


BY MESSRS. 


CONSTRUCTED 


CHARLES 


ROSS, LIMITED, SHEFFIELD. 





Fig. 1. 





Fig. 2. 


168-TON DIAL-INDICATOR LOCO- 
MOTIVE WEIGHBRIDGE. 


THE weighbridge illustrated in the accompanying 
figures is of exceptional interest in that it enables 
the somewhat difficult problem of distributing the 
total weight of a locomotive in the desired proportion 
upon each wheel to be solved accurately and simply. 
The completely-assembled weighbridge is shown in 
Fig. 1. The lever mechanism is contained in a heavily- 
ribbed casing, built up by welding, with a section of 
track of sufficient length to accommodate the locomo- 
tives of the Indian State Railways for the engine sheds 
of which the weighbridge is intended. The total weight 
that can be dealt with is 168 tons. The mechanism 
is covered in with chequer plating and a deep gangway 
is provided between the rails for access underneath 
the locomotive. A portion of the cover plating has 
been removed in Fig. 2, in order to show the lever 
systems. It will be noticed that there are 6 of these 
on each side, i.e., 12 in all, the track being divided 
into 12 separate sections, with an independent dial 
indicator to each. When a locomotive is placed on 
the weighbridge that portion of the total weight 
taken by each wheel can be ascertained at a glance, 
and, if necessary, the appropriate springs can be 
adjusted to give the correct distribution. Each of the 
dials records up to 14 tons. They are of large size and 
distinctly graduated so as to be clearly visible to the 


WEIGHBRIDGE ASSEMBLED IN 





ERECTING SHOP. 





WEIGHBRIDGE LEVER MECHANISM. 


adjuster from the central gangway below the loco- 
motive. He can therefore note the effects of any 
adjustment he may make. 

The details of the mechanism require no comment 
beyond stating that particular care has been taken in 
its design to suit the conditions of the country in 
which it is to work and that the latest weighing 
technique has been embodied. A perfectly true and 
level wheel base throughout the length of the track 
is provided, this being, of course, a cardinal condition 
for obtaining accurate results. The weighbridge has 
been constructed by Messrs. Charles Ross, Limited, 
Heeley Bridge Engineering Works, Sheffield, at their 
Aizlewood-road Works, which forms the firm’s weighing 
machine department. It may be mentioned in this 
connection that notable machines recently completed 
there include a weighbridge of 200 tons carrying 
capacity for Messrs. Thos. Firth and John Brown, 
Limited, Atlas Works, Sheffield, and a 90-ton weigh- 
bridge of special construction for the British Admiralty. 





Tue InstrtttTiIon or Exvectrican ENGIneERS.—The 
annual dinner of the Meter and Instrument Section of 
the Institution of Electrical Engineers will be held at 
Pagani’s Restaurant, 42, Great Portland-street, London, 
W.1, on Wednesday, November 15, at 6.45 for 7 p.m. 
Morning dress will be worn, and applications for tickets, 
price 7s. 6d. each, should be made as soon as possible to 
the secretary, at Savoy-place, Victoria-embankment, 
London, W.C.2. 


EXTENSION OF THE KETTON 
CEMENT WORKS. 


ALTHOUGH the quarries of Ketton, a village a few 
miles west of Stamford, have provided building stone 
since soon after the Norman Conquest, this activity 
has now become of secondary importance, the ma‘erial 
in them, along with the superincumbent clays, having 
proved particularly suitable for the production of 
cement. The works of Messrs. The Ketton Portland 
Cement Company, Limited, commenced manufa:ture 
in the year 1929, on a site close to the quarries, and had 
then an output capacity of 75,000 tons per annum. It 
is pleasing to be able to record that, after only three 
years of production, the company finds itself in a 
position to double this capacity, i.e., to instal additio: al 
machinery so as to render the manufacture of 150,000 
tons per annum possible. The main item of this 
addition is a new kiln which was started up before a 
party of guests by Sir Arthur Balfour, Bt., K.B.E., 
J.P., on Friday, October 20. The two kilns now in 
operation are fine examples of modern calcining plant. 
Each is 272 ft. in length, by 7 ft. 4 in. in diameter for 
162 ft. of the upper part and 9 ft. 4 in. in diameter for 
bee remaining length. At the lower end, each kiln is 





surrounded by a ring of clinker-cooling cylinders, 3 ft. 
| in diameter by 14 ft. 6 in. long. Tne kilns are rotated 
by 55 h.p. motors, the speed being :ezulated | y the 
| burner gear, and the motors regulating the slurry feed 
| being similarly controlled. They are, of course, fired 
with pulverised coal, burnt at the rate of 120 tons rer 
24 hours when both kilns are in full operation. The 
combustion, on an inspection of the kilns, appeared 
to be excellent, a condition no doubt arising from the 
air supply being heated on passing through the clinker 
coolers. The temperature of combustion was about 
1,700 deg. C., and that of fusion about 1,500 ceg. C. 
The supplementary additional plant required does not 
call for detailed comment, but it is interestin: to note 
that the power supply was not duplicated by increases 
in the original power house, as it was found cheaper to 
buy part of the electric supply from the grid system. 
It is unnecessary also to detail the lay-out of the works, 
up-to-date and interesting as it is, but some attention 
may be paid to the very complete arrangements for 
| slurry control which renders the resulting product of 
jremarkable uniformity. The company is fortunate in 
| having on its property, which covers some 1,200 acres, 
|a wide range of clays, some high in silica and some 
| high in alumina as well as iron oxice. The clays 
| overlie the oolitic limestone, which forms the upper 
| strata of the quarries, this, in turn, overlying the free- 
stone still used for building purposes, e.g., on the repairs 
to the Houses of Parliament, extensions to Downing 
College, Cambridge, &c. The ancient quarrying opera- 
tions have resulted in the accumulation of a dump of 
about 3,000,000 tons of broken limestone, so that the 
clay can be stripped as convenient without delaying 
operations. The variety of clay available makes 
possible an exact control of the slurry from day to day, 
the correct proportions of silica, alumina and iron 
oxide being continuously maintained and the slurry 
being kept uniformly mixed by compressed-air agitation 
in the slurry basins. After leaving the combination 
grinding mills, the combined slurry, ¢.e., the mixture 
|of limestone and clay, is again air-agitatcd in other 
basins and, when an homogeneous mixture is obtained, 
samples are taken for estimation of the percentage of 
calcium carbonate, which is corrected or not, as the 
case may be, from other basins. The slurry storage 
basins, of which there are two, each of about 15,000 
| cub. yds. capacity, are also fitted with intermittent 
| air-agitation gear, in addition to the usual sun-and- 
planet stirring gear. 
| The ground clinker, t.e., the finished cement, is 
| sampled every hour as it leaves the grinding mills, suit- 
| able tests being made on cach sample. The cement is 
| then stored in silos for at least seven days, in order to 
conform with the British Standard Specification, which 
| requires cement to be of a definite strength after three 
and seven days. In this connection it may be noted 
that recent independent tests made on the bagged 
cement showed the tensile strength to be 1,077 lb. per 
square inch with neat cement at seven days, as against 
| the B.S. Specification of 600 lb. per square inch. With 
| 3 parts sand and | part cement mortar, the figures were 
| 685 lb. and 375 lb. respectively. The average of six 
| briquettes was taken. The compressive strength on 
lan average of three 6-in. cubes at each date was, at 
|3 days, 4,170 lb.; at 7 days, 6,123 lb.; at 28 days, 
| 7,424 lb. The cubes contained 4 parts Ham River 
Ballast (? in. to } in.), 2 parts Ham River Sand, and 
1 part cement. These results were fully borne out by 
| tests conducted in the works laboratory in the presence 
of the guests invited to the starting-up of the new 
kiln. At the luncheon following this ceremony, the 
toast of ‘Our Guests’’ was proposed by Mr. Joseph 
Ward, J.P., of Messrs. Thomas W. Ward, Limited, 
Sheffield, the distributors of Ketton Cement and Ketton 
Freestone, and was replied to in an optimistic vein by 
Sir Arthur Balfour, 
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ENGINEERING TRAINING AND 
EDUCATION. 

Mavor and Coulson Travelling Studentship.—The 
Council of the Institution of Mining Engineers has 
accepted a generous offer, made by Messrs. Mavor and 
Coulson, Limited, Glasgow, of a sum of 300l., for a 


| 
| 
| 


further year, for a travelling studentship, which must | 


include Canada or the United States in the itinerary 
of the selected candidate. The Studentship is open to 
British subjects over 22 and under 30 years of age, 
who are student members, associates or associate 
members of the Institution and who possess a degree, 
or diploma, in mining or other evidence of scientific 
training 
years’ underground experience in a colliery. 
Candidates will be required to submit a thesis. Applica 


two 


from the secretary of the Institution, Cleveland House, 
225, City-road, London, E.C.1. 

Lectures Oil Engines.—A course of six special 
advanced lectures Injection and Combustion in 
High-Speed Oil Engines” is being given by Dr. 8. J. 
Department of Mechanical Engineering, 
Strand, London, 


on 


on 


Davies, in the 
University of London, King’s College, 
Ww. on Thursdays, at 5.30 p.m. The next lecture 
will be vered cn November 2, and the last on Nov 
ember 23; urse deals with such subjects, as the 
utilixation of air, injection systems, ignition and com 
of fuels, of combustion 
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Crossley M Limited, of Gorton, 
on hand important orders for 
utility machines. the last 
factories have established 
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other orders, Messrs. Ferranti, Limited, Hollinwood, 
Manche r, are engaged on the construction of a large 
transformer for Finland. This is stated to be the first 
of its size to be made in Great Britain for that country, 
h, in the past, has obtained plant of this description 
German and Swedish manufacturers Messrs 
Meldrums, Limited, Timperley, Cheshire, are their 
patent sprinkler stokers to seven boilers at the Prestwich 
Manchester) Mental Hospital. The Persian Consul in 
Manche when left by air for Persia last week, 
took with him tenders from several local engineering 
ond allied firms, quoting for the supply of machinery and 
plant required in connection with new cotton mills to be 
erected in that country. It is hoped that Lancashire will 
in the contracts when they are 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Pumping Equipment.—The supply and delivery of 
machinery and accessories for projected pumping stations, 
comprising generating sets, electro pumping sets, generat- 
ing and distribution switchboards, transformer cubicles, 
transmission lines, &c. The Uruguayan Ministry of 
Public Works, Montevideo; November 9. (Ref. No. 
G.Y. 13,074.) 

Switchgear. 
switchgear. 
Cape Town ; 


of low-tension ironclad 
Electricity Department, 
(Ref. No. A.Y. 12,040.) 

supply of a 1,500-kVA station 
The Electricity Supply Com- 
18. (Ref. No. A.Y. 


The supply 
The Cape Town 
November 15. 

Transformer.—The 
oil-immersed transformer. 
mission, Cape Town ; November 


| 12,041.) 


| channels, 


| Delhi ; 


| kitchen 


Vitreous Resistances.The supply of vitreous resist- 
The Deputy Director of the Post and Telegraph 
‘1, Australia ; December 19. 


ances 
Department, Melbourne, 
Ref. No. A.Y. 12,042.) 

Bolts, Nuts, Rivets.—The supply of bolts, nuts and 
rivets. The South African Railways and Harbours 
Administration ; November 20. (Ref. No. G.Y. 13,078.) 

Steel Bars and Sections..-The supply of steel angles, 
flat bars, square bars, hexagon-section bars, 
and steel plates, to specification C.M.E. 9/1930, for cattle 
wagons. The South African Railways and Harbours 
Administration, Johannesburg ; November 13. (Ref. No. 
,079.) 

Sodium Acetate. 
sodium acetate. 
Melbourne, Australia ; 
1,889.) 


The supply of 12 tons of commercial 
The Victorian Railways Commissioners, 


November 29. (Ref. No. F.Y. 


Weaving Machines.—The supply of weaving machines 
The Egyptian Ministry of Education, 
Cairo ; 30. (Ref. No. F.Y. 1,891.) 

Machine Tools and Equipment.—The supply of machine 
tools and workshop equipment for trades schools during 
1933-34 The Egyptian Ministry of Education, Cairo ; 
November 30. (Ref. No. A.Y. 12,043.) 

Pump Trolleys.—The supply of 12 pump trolleys, com- 
plete with wheels, axles and ball bearings, 3-ft. 6-in. gauge, 
together with number of pressed-steel wheels, and 
wheels and axles. The South African Railways and 
Harbours Administration, Johannesburg ; December 4. 

tef. No. G.Y. 13,085.) 

Ball and Roller Bearings.-The supply of ball and roller 
required during the twelve months ending 
31, 1935. The Indian Stores Department, New 

November 14. (Ref. No. G.Y. 13,086.) 


accessories. 
November 


and 


a 


bearings 
January 


Washed Metal.—A firm in Philadelphia, U.S.A., is 


| desirous of being placed in touch with United Kingdom 


manufacturers of washed metal (refined pig-iron). (Ref. 
No. G.Y. 13,075.) 

Brass Wire, Copper Bars, &c.—An Egyptian firm 
desires to be placed in touch with United Kingdom 
suppliers of brass wire for the manufacture of hooks 
about 3-5 mm. and 6 mm. diameter, red-copper bars 
2 em. thick, copper flats 15 mm. thick for rolling, and 
wire-drawing Tombac-metal bars 2 em. thick and Tombac- 
metal flat bars 15 mm. thick. (Ref. No. G.Y. 13,080.) 

Cutlery.—A firm in New York desires to be placed in 
touch with United Kingdom manufacturers of cheap 
knives, small wares and sundries and miscel- 
laneous household equipment. (Ref. No. B.Y. 7,693.) 


Generating Plant, &c.—Messrs. Toowoomba Electric 
Light and Power Company, Limited, Toowoomba, 
Queensland, Australia, are inviting tenders for a 1,000-h.p. 
crude-oil-engine driven generating unit and switchboard 
extension Closing date, noon, December 1. Plans and 
specifications may be obtained from the Company’s 
consulting engineer, Mr. A. E. Axon, Bank of Australasia 
Chambers, Queen-street, Brisbane. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—By the transference of a 
blast-furnace which had been making basic iron on to the 
sroduction of foundry iron, scarcity of the latter has 
— relieved, but the supply is promptly taken up, and 
further enlargement of output is expected by the 
rekindling of idle plant, as soon as sufficient coke is 
forthcoming to justify movement in that direction. 
With the additional furnace on foundry iron, the number 
in blast on that commodity is only three. Makers have 
virtually no foundry iron stored. Merchants have little 
Cleveland pig to offer, and their dealings are practically 
confined to negotiations with customers abroad, as 
producers still reserve to themselves the right to supply 
direct the needs of principal home consumers. Quota- 
tions for overseas shipment are a matter of individual 
bargaining, and vary a good deal. For other business, 
prices are steady and firm. No. 3 g.m.b. is 62s. 6d. for 
local delivery, 64s. 6d. delivered to North of England 
areas beyond the Middlesbrough zone, 62s. 3d. delivered 
to Falkirk, and 65s. 3d. delivered to Glasgow ; No. lis ata 
premium of 2s. 6d.; and No. 4 foundry is at a discount 
of le. 

Hematite.—The expected advance in prices of East- 
Coast hematite for home consumption has been made, 


| 
|and the feeling prevails that further rise in the near 


future is likely. Conditions in the hematite branch of 
trade are improving rather rapidly. Makers’ large 
stocks are heavily sold, and are substantially drawn upon 
to cover increasing requirements of local firms, and 
consumers in Sheffield, the Midlands and South Wales. 
The upward movement of 2s. 6d. has not checked the 
desire of buyers to cover further forward needs, but both 
producers and merchants have now committed them- 
selves as heavily ahead as they care to at present. The 
latter have a free hand as to the disposal of their rather 
considerable holdings, but are not at all disposed to 
undersell makers. Ordinary qualities are now 62s. 6d. 
f.o.r. for home use, and No. 1 is 63s. For shipment 
abroad, quotations remain on the basis of ordinary 
qualities at 60s. f.o.b. Occasional small sales to the 
Continent are reported, notwithstanding the comparative 
cheapness of foreign iron. 

Foreign Ore.—Values of foreign ore are moving upward. 
Rubio, of 50 per cent. quality, is now 16s. 6d. c.i.f. Tees, 
and merchants are not keen to sell. 

Blast-Furnace Coke.—Durham blast-furnace coke 
still scarce. The increased supply that will follow the 
restarting of idle ovens promises to be fully absorbed. 
Prices are strong on the basis of good medium qualities 
at 17s. 64 , delivered here. 

Manufactured Iron and Steel.—Values of semi-finished 
steel are moving upward. Producers of billets are heavily 
sold, and experience difficulty in meeting continued 
growth of demand. Prices of one or two descriptions of 
finished iron and steel are firmer. Common iron bars are 
91. 15s.; best bars, 10/. 5s.; double best bars, 10/. 15s. ; 
treble best bars, 111. 5s.; packing (parallel), 8/.; packing 
(tapered), 101.; steel billets (soft), 52. 12s. 6d.; steel 
billets (medium), 6/. 17s. 6d.; steel billets (hard), 
7l. 7s. 6d.; iron and steel rivets, 111. 5s.; steel ship 
plates, 8/. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
81. 158.; heavy sections of steel rails, 8/. 10s. for parcels 
of 500 tons and over, and 9. for smaller lots ; fish plates, 
127. 10s.; black sheets (No. 24 gauge), 101. 5s. for 
delivery to home customers, and 91. 5s. f.o.b. for ship- 
ment abroad; and galvanised corrugated sheets (No. 24 
gauge), 12/. 158. for delivery to home customers, and 
11/. 58. f.o.b. for shipment overseas. 

Scrap.—All kinds of scrap are in good demand, and 
prices tend upward. Light cast iron has advanced to 
40s., whilst 45s. is now generally named for heavy cast 
iron, and 47s. 6d. is asked for machinery metal. Heavy 
steel scrap quotations range from 46s. to 47s. 6d. 


is 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Extensive Works Scheme.—After concentrating their 
steel works at Port Talbot, Messrs. The British (Guest 
Keen, Baldwins) Iron and Steel Company, Limited, 
have announced their intention to spend 2,000,0001. upon 
reconstructing the idle and obsolete steel plant at Cardiff 
to provide the most modern furnaces and mills, to 
produce about 300,000 tons of steel billets and sheet bars 

r annum, The chairman, in a letter to the Lord 
Mayor of Cardiff, stated that the company had had the 
advantage of the advice and assistance of the Bankers’ 
Industrial Development Company. It was necessary to 
secure by conference a satisfactory agreement upon 
certain points with the Cardiff City Council, but it was 
proposed to commence the task, which will take about 
two years, at once. The chairman pointed out that the 
— duties, which had made the scheme possible. 

ad only about twelve months to run. The company’s 
plans for a capital expenditure could not be justified on 
a shorter outlook than twenty years. The blast-furnace 
plant, which has been in operation continuously, is also 
to be extended by the reconstruction of a furnace. 

Cardiff Western Sewer.—The Cardiff City Engineer, at 
a meeting of the Cardiff City Council Finance Committee, 
who agreed to the installation of additional pumping 
plant at the Penarth-road station of the western sewer, 
said that in the last ten years the drainage of the western 
area of the city had been greatly increased by the growth 
of Ely, Fairwater, and other districts. The rain water 
from the new roads had added materially to the load 
on the sewer, which was called upon to provide for an 
increase of about 30,000 in the population in these 
districts. The time was approaching when the question 
of additional sewerage would have to be considered. 

Stoppage of Tramway System.—Swansea Corporation 
Electricity Committee were informed by their Electrical 
Engineer that a recent stoppage of the tramcars in 
Swansea was due to the failure of one of the condensers 
at the power station. The cleaning of the condenser had 
been an arduous task. It was found that the tubes 
were choked by immense numbers of very small eels, 
fish, crabs, &c. It had been necessary, also, to clean 
the other condenser. It appeared that since the closing 
of the North dock of the Great Western Railway Com- 
pany, the water from which was still used for the 
condensers, fish life had increased at an enormous rate 
and the fish in their early life were so minute that they 
passed through any usual mesh. The poisoning of the 
water was open to objection, and the electrical engineer 
was consulting the Great Western Railway Company 
and the Fishery Officer, with the object of finding means 
of obviating the trouble in future. 

Oil Pollution.—The Fishery Officer reported to the 
South Wales Sea Fisheries Committee that patches of oil 
had been found extending from Slade Bay, Gower, 
westward, and that sea birds had been destroyed as the 
result. Efforts were being made to trace offending 
vessels, with the object of action by the Sea Fisheries 
Committee. 
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Flood Prevention in Glamorgan.—Glamorgan County 
Council have made representations to the Ministry of 
Health and the Ministry of Agriculture, regarding assis- 
tance for flood-prevention works in the county, especially 
with reference to the recent disastrous floods in the 
Swansea Valley. The Glamorgan County Council desired 
to undertake, in conjunction with local authorities, 
especially in the Neath and Swansea valleys, extensive 
works, and appealed for grants amounting to at least 
40,0001. Such works, it was claimed, would employ a 
greater number of persons and render greater public 
service than road-making, for which ts were avail- 
able. River beds were choked with industrial refuse. 
Where agricultural land was imperilled, the Ministry 
of Agriculture had power to make grants for emergency 
schemes. Conferences have been called between the 
County Council and various local bodies, to endeavour 
to find ways of meeting the problem. 

Swansea Sewerage Problem.—Swansea Corporation 
Sewerage and Drainage Committee have to decide whether 
cast-iron pipes shall be substituted for brick and concrete 
in the new main trunk sewer between Britannia-road, 
Plasmarl, and Vagwr-place, Morriston, because subsi- 
dences, due to coal mining, have shattered the rock, 
while other workings existed below the sewer line. 
Much water had been encountered in driving the tunnel, 
and it was regarded as desirable that cast-iron pi ~ —— 
be substituted through the disturbed area. > 
would be surrounded with concrete. The one as 
been referred to the consulting-engineer and the Ministry 
of Health. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—While definite improvement has 
taken place during the past few months, manufacturers 
emphasise that the extent of the revival should not be 
exaggerated. They point out that black spots still exist, 
and when the balance sheets of many firms come to 
be published, the profits made will not be so large as 
might be anticipated. The steel producing sections are 
experiencing an active time. At one big concern three 

new 60-ton furnaces are running continuously, while at 
another firm, plant that has stood idle for the past four- 
teen years has been recommissioned, owing to the in- 
creased business in circulation. In another instance one 
of the biggest steel concerns in this country having 
modern plant in this area is working at a capacity 
unequalled for many years past. At its Temple- 
borough works a record weekly output of 11,000 tons 
of steel has just been achieved. In one working day 
recently the bar mill, which has a capacity of 3,400 
tons per week, produced 400 miles of bars. The 
firm's strip mill is so busily employed that an output 
of 2,000 ft. per minute, or 1,500 tons per week, is 
being achieved. Both acid and basic materials are in 
demand. Forward business is more abundant, and 
furnace masters are able to plan ahead for some time 
to come. The heavy engineering and machinery 
branches are also doing better. There is a scarcity of 
railway rolling-stock orders, while shipbuilding re- 
quisites do not command much attention. Firms 
devoted to the production of large hollow forgin have 
very good order books. Contracts have been booked 
locally for drums for boilers to be installed in the Royal 
Mail line steamers Asturia and Alcantara. In face of 
exceptionally keen foreign competition an order for 
four drums weighing 20 tons each, for a power station in 
Holland, have been secured for this area. Work is also 
progressing at Sheffield. works on the production of 
hollow forgings in connection with the coal hydro- 
genation plant which the Imperial Chemical Industries 
are installing at Billingham-on-Tees. One of the most 
modern weighbridges ever made in this country has just 
been completed locally. The machine has a capacity 
of 168 tons. Those sections which are turning out all 
kinds of high-efficiency steels are operating at increased 
capacity. Automobile steel and fittings are in steady 
request. Producers hope that business will shortly 
receive an impetus as a result of orders placed at the 
Motor Show. Stainless steel, heat and acid-resistin 
materials, and other high-class alloy steels are in deman 
for a variety of purposes. The tool branches are doing 
better. Activity is pronounced in the production of all 
kinds of magnets for the electrical, automobile and 
wireless industries. 


South Yorkshire Coal Trade.—The steady improve- 
ment recently manifested in certain grades ‘of fuel has 
been fully maintained, and in some directions further 
strength has been gained. The demand for prompt 
shipment shows very little indication of revival. A fair 
number of inquiries for forward delivery are on hand, 
whilst increased supplies are available. The inland 
market displays a better tone. Industrial fuel makes 
headway. Consumption by the electrical, textile, and 
woollen industries is slightly more encouraging. House- 
coal requirements have broadened, but gross sales are 
nothing like normal. Foundry and furnace coke are 
steady, and prospects of increased business are bright. 
Quotations are: Best branch handpicked, 27s. to 28s. ; 
Derbyshire best house, 2ls. to 23s. 6d.; Derbyshire 
best brights, 17s. 6d. to 19s. 6d.; best screened nuts, 
17s. to 188. ; small screened nuts, 16s. to 17s. ; Yorkshire 
hards, 17s. to 188. 6d. ; Derbyshire hards, 17s. to 18s. 6d. ; 
rough slacks, 8s. to 9s.; nutty slacks, 7s. to 8s: 6d. 











INCORPORATED MuNIcIPAL ELECTRICAL ASSOCIATION. 
—The secretary of the Incorporated Municiapl Electrical 
Association, Australia House, Rooms 6503/5, Strand, 
London, W.C.2, informs us that it is proposed to hold 
the 39th annual convention of the Association during 
the week commencing June 4, 1934. 





NOTICES OF MEETINGS. 


Royat Sanitary InstiruTte.—To-day, 4 p.m., Tow 
Hall, Cheltenham. (i) “‘ The Water Sapply. of Ghelten: 


ham,” by Mr. J. 8. Pickering. (ii) ‘ rination,” 
Dr. D. E. Morley. (iii) “‘ Reconditioning,” by Dr. w 
Parker and Mr. F. R. Jefford. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night» 
6 p.m., Storey’s-gate, S.W.1. General Meeting. Presi- 
dential Address, by Mr. Alan E. L. Chorlton. London 


Graduates’ Section: Monday, October 30, 6.45 wi 
“* Stainless Steels in Aeroplane Structures,” by Mr. F. J. 
Murdoch. Western Branch: Tuesday, October 31, 


7 p.m., Merchant Venturers’ Technical College, Unity- 
street, Bristol. ‘‘ The Investigation of the Mechanical 
Breakdown of Prime Movers and Boiler Plant,” by Mr. 
W. L. Schuster. North-Eastern Branch: Wednesday, 
November 1, 6.30 p.m., Mining Institute, Newcastle- 
upon-Tyne. “Fatigue and Corrosion Fatigue, with 
Special Reference to Service Breakages,’’ by Professor 
F. Bacon. North-Western Branch: Thursday, Novem- 
ber 2, 7.15 p.m., Engineers’ Club, Albert-square, Man- 
chester. “Some Technical Aspects of High-Pressure 
Boiler Design,’’ by Messrs. R. F. Davis and A. L. Timmins. 
London: Friday, November 3, 6 p.m., Storey’s-gate, 
8.W.1. Thomas Hawksley Lecture. ‘“‘ Kinematic De- 
sign in Engineering,’ by Professor A. F. C. Pollard. 
INSTITUTION OF ELECTRICAL ENGINEERS.—West Wales 
(Swansea) Sub-Centre : To-night, 6 p.m., Electric House, 
Oxford-street, Swansea. Chairman’s Address, by Mr. 
H. K. Benson. London Students’ Section: To-night, 
6.15 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Chairman’s Inaugural Address, ‘“* Modern Aspects of 
Broadcast Valve Manufacture,” by Mr. F. Jervis Smith. 
Institution Meeting : Monday, October 30, 7 In- 
formal Meeting. Discussion: ‘“ Can adieneund 
Cables be Used Economically for 11,000- he Distribu- 
tion ?"’ Opened by Mr. P. V. Hunter. Wireless Sec- 
tion: Wednesday, November 1, 6 p.m. Chairman’s 
Inaugural Address, by Mr. G. Shearing. Jrish (Dublin) 
Centre: Thursday, November 2, 7.45 p.m., Trinity 
College, Dublin. Chairman’s Address, by Mr. F. C. 
Porte. Meter and Instrument Section; Friday, Novem- 
ber 3, 7 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Chairman’s Inaugural Address, by Mr. W. Lawson. 
INsTITUTE OF TRANSPORT.—Manchester-Liverpool Sec- 


tion: To-night, 6.30 p.m., Adelphi Hotel, Liverpool. 
“Transportation in Soviet Russia,” by Drs. C. D. 
Campbell and M. 8. Miller. London: Tuesday, Octo- 


ber 31, 6 p.m., the Institution of Electrical Engineers, 
Victoria-embankment, W.C.2. Informal meeting. ‘“‘ The 
Duties of a Modern Transport Manager,” by Mr. M. F. 
Barnard. Leeds and District Section: Friday, Novem- 


ber 3, 6.30 p.m., Town Hall, Leeds. ‘* Whither ?”’ by 


Mr. P. A. Harverson. 
INSTITUTION OF STRUCTURAL ENGINEERS.—Midland 
Counties Branch: To-night, 6.30 p.m., James Watt 


Memorial Institute, Great Charles-street, Birmingham. 
Chairman's Address, by Mr. E. L. Cotterell. 

INSTITUTION OF CHEMICAL ENGINEERS.—To-night, 
6.30 p.m., the Institution of Civil Engineers, Great 
George-street, 8.W.1. ‘* Engineering in the Service of 
Chemical Research,” by Professor G. T. Morgan. 

MANCHESTER ASSOCIATION OF ENGINEERS.—To-night, 
7.15 p.m., Engineers’ Club, Albert-square, Manchester. 
Joint Meeting with North-Western Branch, Institution 
of Mechanical Engineers. ‘‘ The Selection of Steels for 
Engineering Requirements,” by Mr. F. W. Rowe. 
Students’ Section: Thursday, November 2, 7.30 p.m., 
Y.M.C.A., Peter-street, Manchester. ‘“‘ Electricity in 
Coal Mining,”’ by Messrs. C. H. Last and B. L. Metcalf. 

Juntor InstiTuTION OF ENGINEERS.—To-night, 7.30 
p-m., 39, Victoria-street, S.W.1. Additional Ordinary 
Meeting. ‘‘ The Electrolytic Theory of Corrosion,’’ by 
Mr. H. E. Yerbury. Friday, November 3, 7.30 p.m. 
Informal Meeting. ‘‘ Safety and Efficiency in Electrical 
Installation Work,” by Mr. W. F. C. Cooper. 

INSTITUTE OF British FouNDRYMEN.—Middlesbrough 
Branch: To-night, 7.45 p.m., Cleveland Scientific and 
Technical Institute, Corporation-road, Middlesbrough. 
“Contraction, Distortion and Camber in Grey Iron 
Castings,”” by Mr. E. Longden. Newcastle-upon-Tyne 
Branch: Saturday, October 28, 2.45 p.m., Literary 
and Philosophical Society’s Rooms, Westgate-road, 
Newcastle-upon-Tyne. (i) Presidential Address, by 
Mr. J. D. Carmichael. (ii) ‘“‘ The Building of the Sydney 
Harbour Bridge.’’ Scottish Branch.—Edinburgh Section : 
Saturday, October 28, 4 p.m., Heriot-Watt College, 
Chambers-street, Edinburgh. ‘ Grey Iron Castings for 
Laundry Machinery,” by Mr. J. Longden. Hast Midlands 
Branch: Saturday, October 28, 6 p.m., The Technical 
College, Derby. ‘‘ Technical Control in the Small 
Foundry,” by Mr. J. G. Pearce. Lancashire Branch, 
Junior Section: Saturday, October 28, 7 p.m., College 
of Technology, Sackville-street, Manchester. (i) Presi- 
dential Address, by Mr. R. A. Jones. (ii) “‘ The Manu- 
facture of Iron Castings for Enamelling and Galvanising,” 
by Mr. F. Griffiths. Lancashire Branch, Preston Section : 
Wednesday, November 1, 7.30 p.m., Technical College, 
Corporation-street, Preston. ‘“‘The Manufacture and 
Application of Centrifugal Castings,” by Mr. T. R. 
Twigger. London Branch: Wednesday, November 1, 
8 p.m., Charing Cross Hotel, W.C.2. ‘‘ Cupola Practice,” 
by Mr. L. W. Bolton. Lancashire Branch, Burnley 
Section: Friday, November 3, 7.15 p.m., Municipal 
College, Ormerod-road, Burnley. ‘‘ Continuous Casting 
Plant,” by Mr. F. J. Cook. And at Lancashire Branch : 
Saturday, November 4, 4 p.m., Engineers’ Club, Albert- 
square, Manchester. Lancashire Branch, Junior Section : 
Saturday, November 4, 7 p.m., College of Technology, 
Manchester. “A Survey of Non , ae. Foundry 
Work,” by Mr. F. Dunleavy. 


| Roya Instrrvutton.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘“ Radio = —s the Inter- 
national Polar Year, 1932-33,” Appleton. 

| Saturday, November 4, 3 p.m. ene Cou Course and Causes 

| of the World Depression,” by Mr. L. C. Robbins. 

Hvuui Association oF ENGINEERS.—Saturday, Octo- 

| ber 28, 7.30 p.m., Municipal Technical College, Park- 


street, Hull. ‘‘ Experimental Research on Boundary 
| Lubrication,” by Mr. J. E. Southcombe. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 


October 30, 7.30 p.m., Institution of 
Engineers and builders in Scotland, 39, Elmbank- 
crescent, Glasgow, €2. Institution Presidential Address, 
** Problems in Manufacture,” by Mr. C. R. F. Engelbach. 
—_ at Manchester Centre: Wednesday, November 1, 

p.m., Engineers’ Club, Albert-square, Manchester. 
And at Birmingham Centre: Thursday, November 2, 
8 p.m., Queen’s Hotel, Birmingham. 


BRADFORD ENGINEERING Society -—Monday, Octo- 
ber 30, 7. “ -y- , Technical College, Bradford. * Salvage 
Work on the ex-German Fleet at Scapa Flow,” by 
Mr. E. F. Cox. 


INSTITUTION OF PRopUCTION ENGINEERS.— Yorkshire 


Centre : —e 
hi 


Section; Tuesday, October 31, 7.30 p.m., Hotel Metro- 
ole, Leeds. ‘Small Lot Production,” by Mr. 
3uchanan. London Section: Friday, November 3, 


7.30 p.m., Society of Motor Manufacturers and Traders, 
83, Pall Mall, S.W.1. ‘‘ Modern Production Acetylene,” 
by Mr. C. Helsby. 

Roya. Society or Arts.—Wednesday, November 1, 
8.30 p.m., John-street, Adelphi, W.C.2. Chairman’s 
Inaugural Address, ‘* Quality,” by Mr. J. A. Milne. 

Royat AERONAUTICAL SocretTy.—Thursday, Novem- 
ber 2, 6.30 p.m., Royal Society of Arts, John-street, 
Adelphi, W.C.2. ‘“* Variable Pitch Airscrew and Variable 
Gears,”’ by Mr. W. G. Jennings. 

Nortu-East Coast INstiITuTION OF ENGINEERS AND 
SHIPBUILDERS.—T'ees-Side Branch: Thursday, Novem- 
ber 2, 7.30 p.m., Cleveland Scientific and Technical 


Institution, Corporation-road, Middlesbrough. (i) Chair- 
man’s Inaugural Address, by Mr. W. T. Butterwick. 
(ii) President’s Address, by Mr. R. J. Walker. Jnsti- 


tution Meeting: Friday, November 3, 7 p.m., Literary 
and Philosophical Society’s Rooms, Westgate-road, 
Newcastle-upon-Tyne. Andrew Laing Lecture, ‘‘ Recent 
Metallurgical Developments and their Significance for 
Shipbuilding and Marine Engineering,’ by Prof. F. C 
Lea. 


3, 7.30 p.m., 


Rattway C.ius.—Friday, November P 
their History 


57, Fetter-lane, E.C.4. rain Ferries : 
and Development,”’ by Mr. 8. R. Yates. 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—There has been little change 
in the state of the Scottish steel trade over the week, 
but there is, perhaps, a shade more business passing, 
although not nearly sufficient to make for any enthusiasm. 
The general inquiry is a trifle better and producers are 
taking a more favourable view of the future. In the 
black-steel sheet trade there is quite a satisfactory 
demand for the heavier gauges and makers are still 
very well employed. Light sheets, which have been 
fairly quiet of late, are once again in better demand, 
and the outlook has somewhat improved, but there has 
not been any change in the position of galvanised sheets, 
the production of which is very much under capacity. 
Prices are unchanged and = . ee —Boiler plates 
91. per ton; ship ~ * r ton; sections, 
8l. 7s. 6d. per ton; black-steel ook f-in., i. per ton ; 
and galvanised corrugated sheets (No. 24 gauge), 121. 15s. 
per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—The malleable-iron trade of 
the West of Scotland is still somewhat under a cloud, 
and transactions are of a very limited nature. The 
re-rollers of steel bars are only moderately employed at 
present, but the outlook is rather brighter despite 
the severe competition which has to be faced from Conti- 
nental bars. Batces are steady and are as follows :— 
Crown bars, 91. 15s. per ton for home delivery, and 
9l. 5s. per ton for export; and re-rolled steel bars, 
7l. 5s. per ton for home delivery, and 61. 15s. per ton for 
export. 

Scottish Pig-Iron Trade.—No improvement has taken 
place in the demand for Scottish pig-iron and sales are 
still extremely poor, both on home and export account. 
Amongst recent imports lately was a lot of 500 tons of 
pig-iron from Norway. The following are the current 
market quotations :—Hematite, 66s. per ton, delivered 
at the steel works ; and foundry iron, No. 1, 67s. 6d. per 
ton, and No. 3, 65s. per ton, both on trucks at makers’ 
yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, October 21, amounted to 255 tons. Of 
this total, 190 tons went overseas and 65 tons coastwise. 
During the —aae week of last year, the total 
shipment consisted of 290 tons overseas. 

Scottish Pig-Iron Trade Wages.—The following intima- 
tion has been made to Messrs. Thomas Petrie and John 
Brown, joint secretaries of the Board of Conciliation for 
the Regulation of Wages in the Pig-Iron Trade of Scot- 
land, by Messrs. Kerr, MacLeod and Macfarlan, chartered 
accountants, Glasgow :—‘‘In terms of the remit, we 
have to report that the certified returns for July, August 
and September, made by the employers to us, show 
an average net selling price of 31. 3s. ld.” This means 
that there will be no change in the wages of the workmen 
on basis rates, 
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THE AMERICAN CRISIS. 

THE comprehensive scheme adumbrated by the 
Roosevelt Administration for the rehabilitation of 
industry and commerce in the United States is 
entering a decisive phase. The country is now 
beginning her fifth winter of abnormal unemploy- 
ment; although there has been a_ substantial 
increase in the numbers employed during recent 
months, there are still, on reliable authority, 
between 10,000,000 and 12,000,000 persons without 
a job who, since there is no system of national 
unemployment insurance in America, are dependent 
for their sustenance on the resources of public and 
private charity. General Johnson, the Adminis- 
trator of the National Industrial Recovery Act, has 
informed the President, in somewhat ambiguous 
language, that 25 per cent. of the recovery pro- 
gramme has now been accomplished, but that it 
must take time, patience, and unceasing effort to 
complete the work which has been begun. Not- 
withstanding the extraordinary demonstrations 
which have been organised in support of the “ 
deal ”’—the recent New York parade alone was 
attended by more than 250,000 people—there are 
growing indications of a more critical attitude 
towards the present unprecedented attempt to 
reorganise the whole of American industry under 
a system of codes, designed, inter alia, to shorten 
hours, increase wages and purchasing power, and 
reduce unemployment. Now that the first wave of 
unreasoning enthusiasm is past, it is becoming 
| Saenensingty evident that the modern economic 
| system is a highly complex and delicate organism, 
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behests of a dictator, however powerful he may be in 
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yuan the manifold difficulties with which the 
Roosevelt Administration now finds itself con- 
fronted, those relating to labour occupy a prominent 
position. An outstanding example is afforded by 
the troubles which have occurred in the coal- 
fields, culminating in strikes, bloodshed, and various 
acts of violence. After General Johnson had stated 
that a basis of agreement had been reached in the 
industry, a considerable period elapsed before the 
code was finally accepted, and then it was only after 
protracted discussions and the threat of coercion. 
Other major industries in which the labour clauses 
in the codes of fair competition have given rise to 
considerable difficulty include iron and steel, and 
motor manufacturing. In the original code sub- 
mitted by the iron and steel employers to the 
Recovery Administration, the right of labour to 
organise itself in any way which it might consider 
desirable was recognised, but at the same time, 
provision was made for the establishment of com- 
pany labour unions, membership of which would 
be confined to the employees of a particular com- 
pany, as expressing the ideal of the employers. 
Labour took strong objection to the latter clause 
on the grounds that it was an indirect attack on the 
right of labour to organise itself on an independent 
basis, and, under pressure from the Administration, 
the ironmasters ultimately agreed to its withdrawal, 
taking care to emphasise, however, that their action 
did not indicate any change in their attitude on the 
question of open shop versus closed shop. The 
President of the American Iron and Steel Institute, 
who has since resigned his office, declared, imme- 
diately after the withdrawal of the clause, that it 
was the intention of the industry to adhere to the 
open-shop principle. Thus, while labour in the 
steel industry considers that it has won an important 
victory, the inevitable result of this dispute will 
be the further embitterment of labour relations 
within the industry, as the employers accuse the 
labour representatives of using the national emer- 
gency to serve their own ends, and to organise 
labour forces in an industry which has hitherto 
been comparatively free from “‘ labour unionisation.”’ 

The importance of the motor-manufacturing 
industry in the United States needs no emphasis. 
Paradoxically enough, the code approved by 
President Roosevelt for this industry has attracte d 
world-wide attention because of the independent 
stand taken by Henry Ford, who has refused to 
accept the code. More important than Mr. Ford’s 
defection, however, is the fact that this code con- 
tains a clause relating to labour organisation which 
possesses far-reaching significance. After making 
the usual recognition of the right of labour to 
organise itself as it sees fit, the clause declares that 
‘the employers in this industry may exercise their 
right to select, retain or advance employees on the 
basis of individual merit, without regard to their 
membership or non-membership of any organisa- 
tion.” Great surprise was occasioned by the 
acceptance of this clause, particularly in view of 
the fact that the “open shop” clause had been 
struck out of the iron and steel code just previously, 
and this surprise was not lessened by the statement 
issued later by the Administration, that the clause 
was not to be regarded as a precedent. An indica- 
tion of the official labour view is afforded by the 
pronouncement, made shortly afterwards, by the 
Labour Advisory Board of the Recovery Administra- 
tion, declaring that the insertion in the codes of 
any so-called efficiency or individual merit clauses, 
or other disguised anti-labour provisions, was 
courting disaster; the Board, after drawing 
attention to the fact that, since such a clause had 
been included in the code for the motor-car manufac- 
turing industry, it had been incorporated into no 
less than 29 other draft codes, observed that “as 
practical men with long experience of this very 
clause, we know the misuses to which the terms 
efficiency and merit are put.... Among the 
industries now so keen for this clause are the very 
ones which, in the past, have decimated their labour 
forces to root out union men, all in the name of 
individual merit.” 

It is impossible to exaggerate the importance of 
the labour factor in the present situation, since 
it is obvious that, if the P cammnaae programme is 
to stand a reasonable chance of success, the active 
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co-operation of labour is absolutely imperative. The | likely to proceed. In addition to their complete 


stoppages which have taken place in many industries 
are symptomatic of the highly restive and suspicious 
attitude which labour in general is manifesting 
towards the working of the recovery programme at 
the present time. As is well known, labour organisa- 
tion in America is in a backward state, as compared 
with the United Kingdom, for example, and there 
can be little doubt that many labour representatives 
are more than willing to utilise the present abnormal 
circumstances to strengthen their organisation, pre- 
ferably on a national basis, in which aim they 
consider themselves to be justified as endeavouring 
to improve the industria] well-being and standard 
of living of the American working class. On the 
other hand, American employers, as a whole, are 
strongly opposed to national labour unions, and 
accuse labour leaders of taking advantage of the 
crisis to serve their own selfish purposes. In theory, 
it is the object of the Roosevelt Administration to 
preserve an even balance; while labour is to have 
the right of collective bargaining through its own 
duly-elected representatives, it is not the purpose 
of the Recovery Administration to as an 
instrument for unionising labour. General Johnson 
declares that it is his duvy to see that all labour, 


serve 








lack of sympathy with many of the fundamental 
concepts underlying the present régime of planned 
economy, American industrialists are now finding | 
themselves faced with problems of immediate | 
practical import. The increases in producing costs, | 
consequent on the higher wages and shorter hours 
included in the codes of fair competition, obviously 
postulate higher prices, if American industry is to 
operate on an economic basis ; indeed, higher prices 
are the sine qua non of the new deal. There is, 
however, room for considerable difference of opinion 
regarding both the extent of the rise in prices which 
may be considered desirable, and the variations as 
between different commodities and services; this 
difference of opinion has already made itself manifest 
in various directions. 

Many complaints have already been made regard- 
ing the rise in retail prices which has taken place, 
and it would appear reasonable to assume that, 
notwithstanding the increases in wages under the 
industrial codes, there is still an appreciable margin 
between the expansion in purchasing power and 
retail prices. Moreover, great dissatisfaction has 
been aroused among the farming community, by the 
disparity between the rise in the prices of agricultural 


whether organised or unorganised, gets a square | products and industrial products respectively. An 
deal, and that he intends to fulfil this responsibility. indication of the farmers’ views is afforded by the 
He emphatically denounces, however, circulars and | resolution passed by the National Farmers’ Holiday 
other literature purporting to come from labour| Association in favour of calling a general strike of 
union agents which have intimated that it is the| agricultural producers, unless the Government 
purpose of the Act to unionise labour, | yields to their demand for measures calculated to 
and that the only way in which a worker could | increase the prices of farm products. The Ad- 
benefit under the Act was by joining a union. ministration is understood to be contemplating the 

The adoption by the Recovery Administration | application of the loan scheme which has been 
of an impartial policy as between capital and labour | evolved for cotton, to other farm products, with a 
was undoubtedly a condition precedent to the} view to correcting the existing disparity between 
acceptance of any codes at all by American in- |} agricultural and industrial prices, but the measure 
dustrialists, but the carrying out of such a policy | of success attendant on this policy remains to be seen. 
in the critical conditions prevailing was bound to be | President Roosevelt himself is dissatisfied with the 
exceedingly difficult, and this it has already proved| way farm prices have lagged behind industrial 
to be, as is evidenced by the different methods of | prices, and is of the opinion that the former should 


fecovery 


treatment accorded to the iron and steel industry | be increased by one-third in order to be brought 


on the one hand and the motor-car manufacturing 
industry on the other. The essential truth of the 
matter is that the Administration has been forced 
much further along the road of interference between 
capital and labour, through the strength of two 
conflicting forces, than it originally intended—the 
desire of labour, conscious of its power to wreck 
the “new deal,’ to improve and consolidate its 
position by paving the way for national unions, 
and the determination of the employers not to be 


jockeyed out of their present position vis-a-vis 
labour unions under the stress of the national 
emergency. 

It is impossible to predict the outcome of 


this struggle, but it is vital to the recovery pro- 
gramme, which is equally dependent upon the 
goodwill of both parties for its successful realisation. 
That there should any labour trouble at all 
may seem strange, having regard to the fact that 
the principal aims of the programme are to reduce 
hours and increase wages, but, apart altogether from 
the thorny question of labour organisation, it must 
be remembered that the fixation of wages minima 
in the codes is of primary benefit to the unskilled 
and lower-paid categories of workers and, in point 
of fact, narrows the margin between the latter 
and the more highly skilled and better-paid cate- 
gories of employees. 


be 





Leaving on one side matters relating to labour, 
there can be no doubt that many business men are 
now becoming increasingly apprehensive regarding | 
the ultimate repercussions of the Recovery Ad- | 
ministration’s programme, in spite of the fact that, 
in the early stages, the majority of them signified | 
their assent thereto, at least by implication. While | 
so far Mr. Henry Ford alone of the great industrial 
magnates has considered himself strong enough to | 
defy the Administration, it is no secret that con- | 
siderably sympathy exists among other industrial- | 
ists with his views, with particular reference to his 





| encountered is the question of credit facilities. 


| been paying particular attention to the need for the 


into line. 

Among the other major difficulties which have been 
The 
National Industrial Recovery Administrator has 
free extension of credits to concerns whose costs 
have risen as a direct result of their adoption of the 
codes of fair competition, in view of the fact that the 
absence of adequate facilities has, in his opinion, 
been slowing up the business recovery. That the 
banks are by no means satisfied with this aspect of 
the Administration’s policy is clear from the Report 
of the Economic Policy Commission of the American 
Bankers’ Association, which views with appre- 
hension the propaganda in the Press and elsewhere, 
designed to bring pressure to bear upon bankers 
to adopt ultra-liberal lending policies in support 
of the recovery campaign now under way. It 
considers that, while the objectives of this campaign 
justify all the support that banks rightfully can give, 
they justify it just so long as that support involves 
only good banking and does not jeopardise the funds 
of depositors. The bankers emphatically reiterate 
their view that even in these times each loan should 
be considered on its merits and only granted “* when 
the credit of the borrower justifies it.’ These 
various difficulties regarding labour, costs, price 
and credit facilities, all of them interdependent, 
reveal the magnitude of the task with which Presi- 
dent Roosevelt is faced, a task which is likely to 


national Convention for the Safety of Life at Sea are 
principally concerned with the latter aspect of the 
case, and that while the degree of protection by 
means of the subdivision of the hull structure now 
laid down is considerably in excess of that previously 
provided, the Convention halts at this point, and, 
so far as the arrangements of a passenger liner are 
concerned, requires nothing more than efficient 
fire-resisting bulkheads to be fitted 131 ft. apart. 

It is generally considered in this country that, in 
the light of recent deplorable events, these regula- 
tions do not go far enough, and a committee, fortu- 
nately containing representatives of the classifica- 
tion societies, has been sitting to consider the 
matter. Unfortunately, difficulty was experienced 
in obtaining international consent to many of the 
provisions of the Convention, and consequently 
they could not be made as straightforward and 
complete as was properly desired here. Experience 
further shows that there is still further trouble in 
getting these provisions carried out, thus adding to 
the competitive burdens of the British shipowner. 
It is to be feared that this will prove an obstacle in 
ultimately making the Convention requirements 
what they should be. 

It is perhaps not surprising that, in the circum- 
stances, a large number of schemes have been 
brought forward for the prevention and extinction 
of fires on shipboard. Among these is an ingenious 
one devised by Dr. John Tutin, who is well known in 
connection with his excellent educational work at 
Sunderland, and his stream-lined rudder. The 
inventor describes his proposal as a “ floodable fire 
screen,”’ to be situated approximately amidships. 
Two complete steel bulkheads are to be fitted, 
spaced about 18 in. apart, extending from the inner 
bottom to about 8 ft. above the top of the super- 
structure. This firescreen is to be made watertight, 
and readily floodable, and it is considered that 
any outbreak of fire can by means of it be confined to 
one half of the vessel, all passengers being concen- 
trated in the immune part. 

Dr. Tutin’s floodable firescreen appears to be a 
form of the device known by the time-honoured 
name of cofferdam. Cofferdams are essential in 
oil tankers to prevent explosion and fire, and for a 
good many years have been provided in ordinary 
passenger and cargo vessels to obviate the contami- 
nation of drinking and feed water. Latterly it has 
been found necessary entirely to separate deep oil- 
fuel tanks from adjacent refrigerated cargo holds 
by means of cofferdams ; an example of the necess- 
ity of this was furnished when an entire cargo of 
butter was contaminated and ruined by the fumes 
from a small spray of oil fuel, which had leaked 
through under pressure from a neighbouring tank. 

The usual length of a cofferdam between the two 
bulkheads is 3 ft., which is the minimum required by 
Lloyd’s Rules, and, even with this, they are difficult 
to construct and maintain. On account of the 
trouble experienced in ventilating and cleaning 
them, they are a bugbear to shipowners because of 
their rapid wastage and deterioration. Dr. Tutin’s 
proposed length of 18 in. is very small, especially 
in such large vessels as those under consideration, 
where heavy plating and stiffening are required to 
withstand the water pressure, particularly at the 
lower parts. The length proposed would make it 
difficult for efficient workmanship to be carried out, 
even if the men could be induced to enter such 
confined spaces. 

The floodable firescreen would, moreover, not be 





assume increasing complications during the coming 
months. 


FIRES IN LINERS. 


Tue disasters which have overtaken a number ot 
large passenger liners in recent years, notably 
several of the finest and most heavily subsidised 
vessels in the French merchant service, have occa- 
sioned great public uneasiness, and the subject has 


| been very widely discussed both officially and in 


insistence on the open shop principle and his refusal | the Press. Several articles have already appeared in 


to permit outside inspection of his books. 


The | our columns, in which various improvements have 


complete, because at each deck, in way of the alley- 
ways, at the most dangerous parts, there would be 
pairs of large double doors, the space between 
| which it is not proposed to flood. Dr. Tutin perhaps 
| rather unduly belittles the efficacy of the present 
ordinary insulated firescreen bulkheads. Cases 
| where they may hitherto have proved not satis- 
factory only show that their construction and 
| arrangement should be made more fireproof, and 
| Progress might well be on these lines. Their aban- 
|donment would be a very retrograde step. Even 
| assuming for a moment that they cannot be made 
efficient, it would not be enough to propose to 


resignation of the President of the American Iron | been suggested, both with regard to the prevention | replace them by one cofferdam only, which might 


and Steel Institute was attributable, to some extent | of outbreaks of fire, and the methods of dealing| allow one half of the shi 





at least, to apprehension regarding the lengths to| with them after they have started. We have pre- 
which Government interference in industry was! viously pointed out that the regulations of the Inter- 


p to be burned out, with 
| the possibility of the majority of the passengers 
| and crew being trapped on the burning end, 
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NOTES. 
THE ORGANISATION OF ELECTRICAL DISTRIBUTION. 


Tue problems of the generating and transmitting 
sides of the electricity supply industry having been 
“* stated ”’ in a form which holds out good prospects of 
their eventual solution, attention is now being turned 
to the distribution side, the object being to discover 
how electricity can be made more generally available 
throughout the country on reasonable terms. The 
present position, as indicated by Mr. J. M. Kennedy 
in the Presidential Address delivered to the Associa- 
tion of Supervising Electrical Engineers on Tuesday, 
October 17, is that distribution is now in the 
hands of 663 separate authorities, some large and 
some small, some well and some ill developed, some 
with energetic sales policies, and some with none 
at all. In Kent, for instance, there are 27 authori- 
ties operating over 1,520 square miles, or an average 
of 56 square miles per authority. To bring the 
state of development of all these 663 undertakings 
up to the level of the best, two courses are open : 
Voluntary co-operation and compulsory co ordina- 
tion. To anyone who has followed the history of 
the electricity supply industry, the prospects of the 
former are not rosy; in fact, according to Mr. 
Kennedy, the difficulties are almost insuperable. 
As regards the latter, it is an open secret that a 
scheme is under consideration whereby under- 
takings selling less than 3,000,000 kWh per annum 
for domestic purposes would be absorbed in a 
larger neighbour. The inherent simplicity of this 
policy is, however, clouded, when it is remembered 
that it is not always the larger undertakings which 
are the most progressive, so that the reduction of 
the number of authorities from 663 to 200 or 250 
by this method might not ensure the desired 
results. In any event, it would be hotly opposed, 
and would, at best, require the establishment of 
some central body to enforce suitable tariffs, to 
put assisted wiring and hiring into force, and 
generally to make certain that consumers were 
not worse off than they were before. Such a 
scheme, which would not, of course, be possible 
without legislation, need not, in these days of 
London Passenger Transport and Milk Marketing 
Boards, prima facie be considered too grandiose. 
As Mr. Kennedy says, it has been recognised, in 
principle, for many years. Government interven- 
tion, however, as the Minister of Transport warned 
the Federation of British Industries the other day, 
means that if an industry takes assistance, it must 
itself give help, and those who seek it might, 
therefore, do well to pause. Mr. Baldwin recently 
gave it as his opinion that the two chief charac- 
teristics of our race were individuality and co- 
operation, a statement on which Mr. Kennedy’s 
comment is that, in electricity supply, we have had 
enough of the former, and now want some of the 
latter. We agree. At the same time, we shall 
restrain ourselves from being too optimistic that 
this particular problem will be settled by voluntary 
effort. 

Tue INstituTE OF FUEL. 


Probably none of the technical societies has 
shown more rapid growth than the comparatively 
young In titute of Fuel, an a sumption receiving 
support by the large attendance at its seventh 
annual dinner, which took place on Wednesday, 
October 18. From its close connection with that 
great national asset, coal, it is also clear that its 
activities are a matter of great interest to the 
Government, which was represented at the dinner 
by Lt.-Col. J. Colville, J.P., M.P., Secretary to 
the Department of Overseas Trade. In proposing 
the toast of “The Institute of Fuel,” and, after 
referring appreciatively to the value of the services 
in many directions of the president of the Institute, 
Sir William J. Larke, K.B.E., who was in the chair, 
Lt.-Col. Colville said the thanks of the Government 
were tendered to the Institute for the work it had 
done in the six difficult years of its existence. The 
Institute was not only the leading national authority 
on the production and utilisation of fuel, but had 
attained a considerable standing abroad. Amongst 
its members there were, for example, 29 countries 
represented. The Government desired not only to 
make effective use of coal but to foster those indus- 


tries engaged in the production of other fuels. Whilst | 





there was ample evidence of co-operation on the 
technical side between the different fuel-producing 
industries, he would suggest that greater attention 
be paid to co-operation on the commercial side, so 
that the various types of fuel could be utilised to 
the best national advantage. The President, in 
his reply to this toast, attested to the helpful 
support the Institute had received from the Govern- 
ment, though his contact with various Departments 
during the past 14 years has shown him this was 
no unusual occurrence. He then referred to the 
early history of the Institute, and its first President, 
the late Lord Melchett, the donor of the Melchett 
Medal. This medal, he said, was conferred for 
merit only, that is, there were no restrictions as to 
nationality or membership of the Institute. This 
year it had been awarded to Sir John Cadman, 
G.C.M.G., D.Se., and he had great pleasure in pre- 
senting it. Sir John Cadman, in the course of his 
acknowledgment, said that though the present 
movement to produce liquid fuel from coal was 
of great importance, it might have repercussions 
not only in this country but elsewhere. The country 
could not do without the mobility provided for its 
transport by liquid fuel, and the Treasury drew an 
enormous sum yearly from imported oil. Whilst 
it would be gratifying to see liquid fuel produced 
from native coal to such an extent that importation 
of oil could be avoided, it must not be forgotten 
that the money just referred to would, in that case, 
have to be found elsewhere. Every effort should be 
made to keep the coal and oil industries as closely 
linked as possible. The toast of “The Visitors ” 
was proposed by the Hon. Roland D. Kitson, 
D.8.0., M.C., mention being made of the presence 
of Dr. Ing. Heinrich Koppers, as evidence of the 
international character of the Institute. Mr. 
Loughnan St. L. Pendred responded to this toast 
in a happy vein, and an enjoyable dance and cabaret 
thereafter terminated a wholly successful function. 


Evectriciry SuppLy 1 1940. 


In an address, which he delivered as chairman to 
the Mersey and North Wales (Liverpool) Centre of 
the Institution of Electrical Engineers on Monday, 
October 23, Mr. B. Welbourn examined a recent 
statement that by 1940 the output of the public 
electricity supply stations in the country would 
be 25,000,000,000 kWh, and made some comments 
on what was being done and could be done to 
realise that figure in practice. The 1930 Census of 
Production showed the increasing use which was 
being made of electricity for the production of 
power, the growing tendency to depend on outside 
sources of supply and the large amount of plant 
that yet remained to be converted. It might 
therefore be expected that by 1940 the additional 
energy consumed for power purposes would amount 
to 2,500,000,000 kWh per annum. As regards the 
farming load only 4,000 out of the 470,000 farms 
in the country were as yet taking an electricity 
supply, but considering what was now being done 
it should be possible by 1940 to connect up 20 per 
cent. of the total, and assuming an average con- 
sumption of 750 kWh per farm the increased output 
under this heading would be 70,000,000 kWh. It 
was to be presumed that the Central Electricity 
Board would make an effort to secure the large 
electro-chemical loads, which were now supplied 
from private plants, and as trade improved it might 
therefore be taken that a further 400,000,000 kWh 
would in seven years’ time be consumed for this 
purpose. Though excellent results from the points 
of view cf increased traffic and greater comfort of the 
travelling public were being obtained by the use of 
electric traction it was disappointing to learn from 
Sir Josiah Stamp that engineers were turning 
more and more to the improvement of steam 
operation. In the absence of any further pro- 
grammes of conversion Mr. Welbourn therefore 
assumed that the present output of 1,107,300,000 
kWh for this purpose would only have increased by 
500,000,000 kWh in 1940. On the other hand, a 
conservative figure for the increased consumption 
on street lighting was 250,000,000 kWh, while there 
was every indication that the increases in coal 
mining and in non-metalliferous mines and quarries 
would be 1,000,000,000 kWh and 100,000,000 kWh 
respectively, while in the domestic field a further 





output of 3,000,000,000 kWh might be expected by 
the end of the period under discussion. Summing 
up, the consumption of 11,000,000,000 kWh in 1933 
would on this showing rise to 20,000,000,000 kWh 
in 1940, a figure which was about 5 per cent. in 
excess of that given by Sir John Snell in his address 
to the British Association in 1926. Unless, however, 
there was a very much greater development both 
of the domestic load and of the railway load the 
higher figure of 25,000,000,000 kWh was not likely 
to be attained. To secure a greater domestic load 
the establishment of a standard consumers’ voltage 
was important, combined with a courageous planning 
of distribution systems, a continuous sales drive, 
and a display of faith in electricity by electrical 
engineers themselves. 


THE Port or Lonpon. 


The tidal portion of the River Thames, below 
Teddington Lock, and the great dock systems on 
both sides of the river extending as far as Tilbury, 
constitute the Port of London, which is administered 
by the Port of London Authority, a body established 
in 1909 to take over the work of a number of dock 
companies. In accordance with the provisions of the 
Port of London (Consolidation) Act of 1920, the 
Authority presents a report of its proceedings to the 
Minister of Transport every year. That for the year 
ending March 31, 1933, which has recently been 
issued, shows that the total net register tonnage of 
British and foreign vessels which entered and cleared 
the Port, with cargoes and in ballast, during the 
calendar year 1932, was 53,903,886, as compared with 
56,074,556 tons in 1931 and 58,085,598 tons in 1930. 
The present total, in fact, is the lowest since 1927. 
It is somewhat encouraging to find, however, that 
whereas the tonnage of imports from foreign coun- 
tries declined by 8-1 per cent. during the twelve 
months ending March 31, 1933, as compared with 
the previous year, the tonnage of exports to foreign 
countries increased by 2-9 per cent. in the same 
interval. To an engineer, perhaps the most interest- 
ing portion of the report is that dealing with works 
and improvements. During the year under review, 
however, these have been of a minor or routine 
nature. Some structural alterations have been 
made at the wool department of the London and 
St. Katharine Docks, and a new conveyor plant 
installed, while a number of quays at West India 
Dock have been reconstructed, involving the re- 
placement of turntables and railway tracks. A new 
quay and jetty on the south side of the Royal 
Victoria Dock is nearing completion, while extensive 
repairs to the lock gates at various docks have been 
carried out. The quay cranes at the Royal Albert 
Dock have also been overhauled and repaired, and 
underground electric cables have been substituted 
for overhead cables at the Royal Albert and King 
George V. Docks. During the year, 1,142,230 
cubic yards of material were dredged from the river 
in order to maintain and deepen the channels, while 
1,081,466 cubic yards of mud were removed from 
the docks. 


ELECTRICAL INTERFERENCE WITH BROADCASTING. 


A short time ago the council of the Institution of 
E‘ectrical Engineering appointed a committee, 
representative of all the interests involved, for the 
purpose of considering the question of the inter- 
ference with broadcast reception, which arises from 
the operation of other electrical plant. This com- 
mittee in turn appointed four sub-committees to 
deal respectively with domestic apparatus, including 
refrigerators, fans, and vacuum cleaners; larger 
plant, such as generators, motors, lifts, and recti- 
fiers ; traction and automobiles; and aircraft. In 
considering their particular problem each sub- 
committee has investigated both possible means of 
prevention and the cost of adopting them, and it is 
satisfactory to learn that the results indicate that 
suppression of the annoyance complained of could 
be effected without any great expense by incor- 
porating appropriate devices in the appliances 
themselves. This is particularly true of domestic 
equipment. In the case of some of the larger items 
further investigation is, however, necessary, and 
tests of a quantitative nature are therefore being 
carried out by the British Electrical and Allied 
Industries Research Association. Another problem 
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considered was how these devices were to be brought 


into general use, i.e., whether legislation would be 


essential or whether the suppression desired could | other than the classical a-particle-proton synthesis | rate. 


be effected by co-operation among the large | 
number of interests involved. Pending the result 
of further investigation, it was agreed that co-opera- 
tion should be sought with the manufacturers, and 
other interests concerned, on the basis of the interim 
report of the sub-committees, and efforts are being 
centred in this direction. Consideration was also 
given to the possibility of international action on 
the question of electrical equipment embodying 


suppression devices, and arrangements were made | 


for a British National Committee be 


consider this question. 


set up to 


THE BRITISH ASSOCIATION ; 
LEICESTER MEETING. 


(Continued from page 419.) 


SECTION A.—MATHEMATICAL AND 
PHYSICAL SCIENCES. 


HavinG now completed our report of the 
proceedings of the Engineering Section, we propose, 
in accordance with our usual practice, to deal briefly 
with a few of the papers in the other Sections that 
appear to be of interest to our readers, 


Tue AURORAL SPECTRUM. 

One of these was read by Prof. L. Vegard in 
Section A (Mathematical and Physical Sciences), on 
Thursday, September 7. It entitled, “ The 
Auroral Spectrum and the Upper Atmosphere,” and 
in it the author gave a summary of present know- 
ledge of the auroral spectrum and its consequences, 
Most of the results, it was stated, were based on 
spectrographic work carried out at Bosekop and 
Tromsé in Northern Norway, during the period 
1912 to 1926, while important results had been 
obtained during the last 3 years at the new Auroral 
Observatory, Tromsé, in collaboration with Messrs. 
L. Harang and EF. Ténsberg. In the region from 
9,000 A. in the infra red to the limit of atmospheric 
transmission in the ultra violet, 85 bands and 
lines had been detected. Apart from the strong 
line and two red lines, probably due to 
the auroral spectrum was dominated by 
nitrogen bands belonging to the negative group 
and the first and positive groups. The 
type of nitrogen spectrum agreed well with Birke- 
land’s theory that the luminescence is produced 
by electric rays from the sun. The great intensity 
of the green line was explained by assuming oxygen 
atoms to be excited through collisions with active 
nitrogen, a kind of resonance effect taking place. 

The auroral spectrum, Prof. Vegard continued, 
gave no indication of an upper atmospheric layer 
dominated by hydrogen and helium. One of the 
typical variations in the auroral spectrum that 
had been detected and studied was the enhancement 
of red lines producing the red colouring of the 
aurore. Another was an altitude effect, one aspect 
of which was the enhancement, with increasing 
altitude, of the nitrogen bands relative to the 
green line. The temperature of the emitting mole- 
cules of the auroral region were quantitatively 
measured by means of negative nitrogen bands and 
the altitude effect, seen in relation to the height, 
extension and luminescence of the auroral streamers 
and to the low temperature observed, showed that 
nitrogen must be carried to high altitudes through 
the effect of an electric state set up by the action 
of solar radiation of short wave length. The 
resulting state and the distribution of matter, 
resembling the sun’s corona, was described in the 
paper, and was shown to fit in with the results 
obtained in radio-echo work. It was also shown 
to give a simple explanation of the Zodiacal light 
and the night-sky luminescence which agreed well 
with the spectral observations of Rayleigh and 
Slipher. 
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Atomic TRANSMUTATION. 


A discussion on the subject of Atomic Trans- 
mutation was held in Section A on Monday, 
September 11. Lord Rutherford of Nelson, O.M., 
F.R.S., reviewed a quarter of a century’s work on 


this subject, and Drs. J. D. Cockcroft and E. T 
Walton dealt with the transmutation of elements 
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by high-velocity protons. The authors stated that 
the production. of types of nuclear transmutation | 
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which required that the universe should be either 
expanding or contracting, but did not predict the 
The rate of expansion depended upon the 


by Rutherford and Chadwick, had been considered | cosmical constant A, the value of which could not 


|for many years to require ions of several million| be found by the relativity theory alone. 
This deterrent | proof that the theoretical rate of expansion was of 
view of atomic | the 


volts energy for use as projectiles. 
had been removed by the new 
collisions introduced by wave mechanics, Gamow’s 
theory of the nucleus suggesting that protons 
having energies of a few hundred thousand volts 
should be able to penetrate the nuclei of the lighter 
}elements. The apparatus developed by the authors 
produced protons having energies up to 700 kV, 
and with them they had been able to disintegrate 
the elements lithium, boron and fluorine with 
certainty. The entry of the proton in all three 
| cases led to the ejection of an a-particle. Lithium 
split up into two a-particles, two types of trans- 
| mutation occurring, in one of which energy equiva- 
lent to 17,000 kV was liberated. Boron appeared 
to split up into three a-particles with a total energy 
release of about 9,000 kV. Wilson-chamber photo- 
graphs of the disintegration processes were exhibited 
and the evidence for the conservation of energy 
and momentum was discussed. Consideration was 
also given to the relations between the Gamow 
theory and the experimental results. 

Dr. M. L. Oliphant dealt with the disintegration 
of the elements with hydrogen ions at low bombard- 
ing energies. He described experiments in which 
many of the elements in a very pure state had been 
bombarded with protons and with ions of the 
hydrogen isotope of mass 2. It was shown that the 
heavy elements, lead and uranium in particular, 
were not disintegrated appreciably by bombardment 
at energies below 220 kV. The paper described the 
extraordinary sensitivity to traces of boron and 
lithium and discussed in detail the disintegration of 
boron by proton bombardment. The results 
obtained were explained tentatively by a simple 
theory. The disintegration of lithium by both 
protons and “deutons”’ was described and the 
remarkable efficiency the latter particle as a 
disintegrating agent was pointed out. 


of 


Tue Positive ELectron. 

The above discussion was followed by one on the 
positive electron opened by Mr. P. M. 8. Blackett 
who said that positive electrons were produced i 
types of collision processes, Their 
by Anderson and by Blackett and 
Occhialini was due to the study of cosmic rays by 
the method. The photographs showed the 
presence of positively-charged particles with a mass 
comparable with that of a negative electron. From 
the ionisation along their tracks it could be deduced 
that the mass and charge of the positive electron 
did not differ in magnitude from those of the negative 
electron by more than 50 per cent. The positive 
electrons appeared to originate in some type of 
atomic or nuclear process, brought about by the 
incident cosmic radiation. Positive electrons had 
also been found by several workers to be produced 
when the radiation from a beryllium target was bom- 
barded by a-particles. Measurements made by 
Curie and Joliot suggested that they were produced 
by the hard y-rays emitted by the source rather 
than by neutrons. It had further been shown by 
Anderson that positive electrons were also produced 
when the y-rays of thorium C” 
heavy elements. It was, therefore, 
Mr. Blackett concluded, that the 
positive rays played an important part in the 
anomalous absorption of y-rays. 


certain 
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THe ExPpaNnpInG UNIVERSE. 

The morning of the following day, Tuesday, 
Se pte »mber 12, was occupied mainly by a discussion 
on “The Expanding Universe,” introduced by 
Professor Sir A. 8. Eddington, F.R.S. Astronomical 
observations, he said, indicated that the galaxies 
| were scattering apart at a rate which seemed rapid 
when compared with current ideas of the time-scale 
of cosmical evolution. Their distances from us and 
from one another became doubled in about 1,300 
million years. The observational evidence was 
scarcely strong enough to warrant far-reaching 
conclusions, but independent confirmation was 
supplied to a certain extent by the relativity theory, 


production of 


A rough 


same order of magnitude as that found from 


| observation of the spiral nebule, could be derived 


from the Uncertainty Principle. If we knew nothing 
as to the whereabouts of a particle, except that it 
was in space-time of radius of curvature R, its 
uncertainty of position might be written Re, e being 
a unit vector in random direction. The mean of N 
such particles used as a frame of reference would 
~ Je. The 
N 


have an uncertainty of position ( 


corresponding uncertainty of momentum was 


= e, a momentum vector (hk V N)/227R 
in a random direction. The energy, or mass, 
corresponding to this momentum vector must be 
taken into account, when we recognised that an 
actual particle was in a physical universe instead 
of in an abstract geometrical frame. Thus, when a 
particle was referred to the frame of reference pro- 
vided by the other N particles of the universe 


1.€., 


| distributed at random, the frame of reference had a 


proper h VN)/2cR. 
value of V N/R obtained from the observed reces- 
sion of the spiral nebula, m, was intermediate 
between the masses of the proton and the electron. 
In our ordinary representation, proper mass or 
energy was attributed to the particle instead of to 
the system, which constituted the reference frame 
for its motions. If the problem were one dimen- 
sional, the energy or mass m would presumably be 
directly transferred to the particle. Taking into 
account the many dimensions of the problem, the 
speaker said he believed that the correct formula 
for the apparent mass m of a particle (proton or 
electron) due to this uncertainty of its physical 
frame of reference was 10m? — 136mm, + m? = 0. 

Professor E. A. Milne, M.B.E., F.R.S., said 
insight into the phenomenon of the expansion of the 


mass ™, Adopting the 


| universe was gained by considering the motion of 
|an unenclosed system of particles surrounded by a 


less densely populated region or by “ empty space.” 


| Such a system necessarily tended to expand accor- 


were absorbed by | 


first | ing to a velocity-distance proportionality. 








This 
suggested the consideration of the general kine- 
matics of a system of particles. Only systems in 
which all points were fully equivalent were selected 
as systems suitable for representing the universe. 
This definition was particularised by specifying 
that the members of all pairs of particles in uniform 
relative motion must observe indistinguishable 
world histories. The choice of space was at our 
disposal, and we could choose flat space. It could 
be shown that the Lorentz formule were then 
applicable. It then appeared that only one system 
of flow of particles was possible and that this 
reproduced the observed expansion and expansion 
law. It appeared, further, that the density must 
slowly increase outwards from any observer and 
that the observable volume of the system must be 
finite. But the system had no age and no radius, 
only an age and a radius when a particular observer 
was specified at a particular stage of his experiences. 
The procedure afforded a basis for the description 
of large-scale gravitation in terms of flat space. 
The same singularity we called “ creation” in the 
past history of any one observer reappeared on the 
confines of the observable system, when, however, 
the particles became invisible owing to recession with 
the speed of light. 

Dr. C. MeVittie dealt with condensations of 
matter in an expanding universe, Dr. W. H. McCrea 
with the relation of Milne’s theory to general rela- 
tivity, M. PAbbé Lemaitre with the cosmical signi- 
ficance ot the clusters of nebulz, and Professor W. 
de Sitter gave a critical discussion of certain 
solutions. 


Hien VottaGes anp HicH Vacua 
On the same day in Section A (Technical Physics) 
a discussion on high voltages and high vacua was held. 
Mr. C. R. Burch dealt with the design and operation 
of oil-condensation pumps, explaining that the opera- 
tion of a condensation pump on low-vapour-pressure 
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organic fluids, such as vacuum distillates from 
mineral oils, was influenced by considerations which 
did not arise when mercury was used as the working 
fluid, The necessity for avoiding cracking restricted 
the maximum temperature and the pressure of the 
vapour stream, and the fact that the oil wetted the 
pump surfaces prevented the use of small clearances 
between the cowl and the condensing tube. It was 
therefore impossible to use such pumps against a 
high fore vacuum pressure. Consideration of the 
properties of a pump as a vacuum-fractionating 
column showed that the extent to which the final 
vacuum was influenced by impurities of small 
amount (of the order of 1 in 10°) might depend 
markedly on whether the condensing surface was 
water-cooled or not, even though a water-cooled 
trap was placed between the pump and the fine 
system. Similar considerations showed that it was 
not advisable to cool the fore vacuum pipe. It was 
necessary to constrict the pump mouth above the 
cowl, to condense the “ reverse jet ” due to multiple 
collisions ; this point appeared to have escaped 
notice while mercury was the only working fluid 
used, Contamination of the working fluid of 
mercury had been found to be an insidious cause of 
trouble, so that it was desirable to modify one’s 
technique of performing various experiments, such 
as speed measurements, so as to avoid the use of 
mercury. It was, in any case, undesirable to use 
McLeod gauges in oil-condensation pump systems, 
as the readings were no criterion that the pump 
was working properly. It was necessary to bake 
out an ionisation gauge before an oil-condensation 
pump would produce a really good vacuum in it; 
it was difficult to say how much this was a question 
of out-gassing the gauge and how much a question 
of indirect ‘“‘ conditioning ” of the pump. 

Dr. T. E. Allibone dealt with the construction 
of vacuum apparatus suitable for operation at high 
voltages, such as electron and positive-ion discharge 
tubes, oscillographs, thermionic rectifiers, three- 
electrode valves, and X-ray tubes. The apparatus 
described was primarily intended to be continuously 
evacuated, and demountability was said to be one 
of its special features, thus facilitating experimental 
work and the replacement of defective parts. Even 
for high-voltage experiments the oil-diffusion pumps 
employed were operated without the use of liquid- 
air traps, thus allowing high pumping speeds to be 
attained. Examples of high-voltage vacuum-tube 
pumping systems were given. 

Mr. B. L. Goodlet and Mr. A. Beetlestone presented 
a paper dealing with the production of small powers 
at high voltages for general laboratory purposes, 
and particularly for use in connection with high- 
vacuum equipment. Such voltages, it was stated, 
might be either unidirectional or alternating, and 
the former might be either continuous, pulsating, 
or impulsive ; alternating voltages might be damped 
or undamped and of high or low frequency. Dr. 
J. D. Cockcroft, in his paper entitled “A High- 
Voltage D.C. Generator,” said that, in order to 
produce high-speed atomic particles for work on 
nuclear transformations, it had been necessary to 
develop sources of steady potential of 700 kV or 
800 kV capable of producing currents of several 
milliamperes and to develop vacuum tubes to 
withstand these potentials. Transformers capable 
of providing these potentials were bulky and costly, 
and difficulties arose in applying such transformers 
directly to a chain of rectifiers. A voltage multi- 
plier had therefore been devised which would 
multiply a transformer potential by a factor the 
magnitude of which depended simply on the number 
of condensers and rectifiers employed, the final 
output being a potential having a ripple of only a 
few per cent. A tower of glass cylinders evacuated 
by an oil-diffusion pump, Dr. Cockcroft said, con- 
stituted the four rectifying units employed in the 
700,000-volt generator at the Cavendish Laboratory. 

In a paper entitled ‘ Engineering Possibilities of 
Electrostatics with Vacuum Insulation,” Dr. R. J. 
van de Graaff pointed out that an electrostatic 
force required merely the presence of electric charges, 
whereas an electromagnetic force required, in addi- 
tion the continuous motion of the charge. The 
movement of the large charges necessary for electro- 
magnetic force inevitably caused certain difficulties 
fundamentally limiting the efficiency, compactness 





and lightness of electromagnetic machinery. These 
difficulties could be eliminated by the use of electro- 
static rather than the usual electromagnetic force, 
provided that a suitable insulating medium were 
available for the high voltages and gradients re- 
quired. Certain experimental evidence supported 
the belief that high vacuum had the desired insulat- 
ing properties, and that it could be suitably produced 
for large electrostatic machinery. Assuming that 
vacuum insulation could be made to prevent electrical 
breakdown, designs for electrostatic generators and 
motors were given in the paper with calculations 
showing that they would have a greater insulating 
power per unit of size and weight, with energy 
losses much less than those of existing electro- 
magnetic machinery. 


Axia Spry oF A MAGNETIC FIELD. 


At the conclusion of the above discussion a paper 
entitled “ Axial Spin of a Magnetic Field,” was 
read in the same section by Professor W. Cramp. 
The author explained that in 1831 Faraday carried 
out a series of experiments upon the effects of the 
relative motion of a conductor and a magnetic 
field, concluding that the moving conductor was the 
seat of the electromotive force, and that there was 
“‘a singular independence of the magnetic field 
and the bar in which it resides.” Subsequent 
writers, the author continued, were at variance as 
to the relationship between a permanent bar magnet 
and its field, some taking the view that when such 
a magnet is given an axial spin, its field moves with 
it, and others; that the field is structureless and that 
rest or motion as applied to it are meaningless. The 
object of the author’s work was to throw light on 
these conflicting views, and to draw attention to 
certain experiments which seemed to lead to one 
definite conclusion. 

Faraday’s experiments showed that if a disc 
was rotated coaxially with a stationary cylin- 
drical magnet, and was connected by rubbing 
contacts at its centre and periphery to a closed 
circuit, a continuous current flowed round the 
circuit. If the magnet rotated with the disc, or if 
the disc formed part of the magnet, the same result 
was obtained. Again, if with the latter arrangement 
the second contact were moved from the periphery of 
the disc to the equator of the magnet, the effect 
was enhanced. These experiments were confirmed, 
and others added by the author, and experiments 
were also made to show that the position and 
geometry of the stationary part of the circuit had 
no effect upon the direction or magnitude of the 
galvanometer deflection; of this there could be 
no doubt. 

The remaining question was, therefore: Can 
the tubes of induction to which the cylindrical 
magnet gives rise be regarded as in any sense 
attached to the molecules of the magnet, or is it 
true that there is a “ singular independence of the 
magnetic field and the bar in which it resides ” ? 
In the research referred to, three attempts were 
made to answer this question, but all gave negative 
results, no movement of the field being indicated. 
The experiments, however, were not regarded as 
conclusive, but although a direct proof was still to 
be sought, seven new experiments described in 
the paper seemed to be sufficiently conclusive, since 
they could not be explained upon the hypothesis 
that the field moved with the material of the magnet. 
The experiments mentioned were selected from a 
total of about 50, all bearing upon the same problem, 
but no case had been found which was not explic- 
able on the hypothesis that the magnetic field was 
stationary. 

It would seem to follow that when a magnet 
was moved bodily from place to place it did 
not so much carry its field with it as perpetually 
re-establish it. Moreover, the author concluded, 
it was extremely difficult to see how this longitudinal 
pull between two bar magnets placed end to end 
could be due to anything other than the Amperian 
force between circulating currents in parallel planes 
which were known to behave exactly as did the 
permanent magnets. The statement made in many 
text books that “the tubes of induction may be 
supposed to be attached to the material of the 
magnet’ should therefore be deleted. 





(T'o be continued.) 





THE POST OFFICE AND RESEARCH. 

TuE Research Section of the Post Office Engineer- 
ing Department, which was organised in 1907, has 
at last found a permanent home in a handsome 
block of buildings at Dollis Hill, London, N.W.2, 
which was formally opened by the Prime Minister, 
the Rt. Hon. J. Ramsay MacDonald, M.P., on 
Monday, October 23. Initially, the section was 
accommodated in such rooms as could be spared 
in St. Martins-le-Grand and other buildings in 
London, and its work was even then much hampered 
by lack of space, and by the unsuitability of that 
space for the investigations that were being carried 
out. Early in 1914, plans were therefore prepared 
for a building on a new site, and specially adapted 
for research purposes. Owing to the intervention 
of the Great War, however, these plans failed to 
fructify, and when hostilities ceased and economy 
became the order of the day, it was decided that 
the accommodation which was by then even more 
urgently required than it had been four years earlier, 
could be most expeditiously and cheaply provided 
by erecting temporary timber buildings at Dollis 
Hill. This station, and an account of the work 
which was being carried on there, was described 
in ENGINEERING some ten years ago.* 

Since that date a widespread development has 
taken place in those branches of engineering with 
which the Post Office is most intimately concerned. 
In 1923, to telephone from London to the provinces 
required patience, and when communication had 
been established it was not distinguished by its 
effectiveness. As far as the Continent was con- 
cerned, it was only possible, by the exercise of 
greater patience and with even less effectiveness, to 
carry on a conversation with Paris and Brussels. 
To-day the inland trunk telephone service is speedy 
and efficient, and is being constantly improved, 
while as regards other countries it is possible, with 
the aid of new equipment that has been introduced, 
to communicate either, by wire or radio telephony, 
with 92 per cent. of the telephone subscribers of the 
world. Similar, if not perhaps such spectacular, 
advances have been made in the field of pure radio 
and wire telegraphy, as may be exemplified by 
referring to the ship-and-shore services and to the 
introduction of the teleprinter and the Telex 
system. That so much has been achieved is largely 
due to the work of British engineers, to whose 
vision and pertinacity the Prime Minister paid a 
well-deserved tribute on the occasion of the opening 
ceremony. 

The buildings comprising the new research station 
are in the “modern Georgian” style, and were 
designed by Mr. A. R. Myers, of the Office of Works. 
In plan, the main block is a long rectangle with 
wings, and in elevation has three storeys. Behind 
this main block is a second three-storey block, on the 
top floor of which is a lecture hall, while the others 
accommodate the power plant and other services. 
On each side of this central block there will even- 
tually be three further one-storey blocks, two of 
which now house the chemical, acoustical and radio 
laboratories, while in the rear are a separate building 
for the training school and a construction park, in 
which external line plant is tested. The new 
buildings are generally faced with brick, though a 
limited amount of stone is used, and fire-resisting 
construction has been employed throughout. Inter- 
nally the finish is simple, though attention may 
be drawn to the wide use of Gurjon and East 
Bombwe wood and other Empire timber. To 
secure the correct acoustic conditions, panels of 
special plaster are used in some of the rooms, and 
one is hung with no fewer than twenty-four thick- 
nesses of gamgee tissue and floored with the 
same material on an open grid, so that external 
noise is eliminated and internal sounds become 
echoless. 

It is not possible to do more than indicate the 
work that is now being carried on at the station, 
demonstrations of which were given on the occasion 
of the opening ceremony. Perhaps the most inte- 
resting investigations are those of which the object 
is the improvement of telephone communication. 
These have resulted in the discovery of the zero-loss 
system, which is now being used on trunk telephone 


+ See ENGINEERING, vol. cxv, page 45] (1923). 
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lines. As is well known, there is normally on all 
telephones a loss of upper and lower frequencies, 
which prevents the natural voice from being heard in 
the receiver. By the introduction of suitable equip- 
ment, however, these losses can be compensated 
and the voice reproduced at the receiving end 
exactly as it leaves the transmitter. An improve- 
ment in transmission has also been effected by the 
use of echo suppressors. It was noticed soon after 
the introduction of repeaters, and of the consequent 
employment of long four-wire circuits with a small 
overall attenuation, that the speaker heard the 
echo of his own voice in his receiver, and that, on 
occasion, this might seriously impede conversation 
By incorporating a valve operated by the speech 
in one line it was, however, possible to reduce the 
amplification on the other line so that the speech 
could not return as an Recently, copper- 
oxide rectifiers have been used for this purpose 
instead of valves, thus reducing the first cost of the 
suppressor and giving greatly improved operation. 

To determine the quality of the transmission, 
all new types of telephones are tested by voice-ear 
methods against standard instruments. To test 
for volume, the listener signals which of the two 
instruments sounds the louder, and artificial lines 
are then adjusted until equality is obtained. The 
difference in the lines measured in decibels gives 
the difference in volume efficiency. To test for arti 
culation, meaningless syllables, called “* logatoms,” 
are read over the circuit, the listener recording 
what is heard, the percentage correctly recorded 
being a measure of the articulation. A trained team 
will obtain 75 per cent. to 90 per cent. of correct 
logatoms over a good commercial circuit, although a 
circuit giving 50 per cent. would be usable. A 
high-quality circuit, such as is used for broadcasting, 
would give 98 per cent. to 99 per cent. Similarly, 
the overall quality of a telephone connection may be 
judged by the number of repetitions required in a 
given conversation time, the number of repetitions 
per 100 seconds being known as the repetition rate. | 


echo. 
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ENGIN 
| indirectly, through voluntary services, another 40,0001. 
|annually. The report before us indicates that steady 
| progress has been made in the building, chemical, 
and engineering divisions of the Institution. In the 
engineering division particularly, lack of space prevents 
us from giving even a bare list of the names of the 
new or revised specifications issued during the twelve 
months under review. The ground covered is very 
wide and includes materials and products used in 
civil engineering and on public works, electrical 
apparatus and accessories, cranes and other machi- 
nery, railway materials, colliery requisites, lamps and 
illumination, plant and materials employed in gas 
engineering and chemical engineering, aircraft materials, 
iron and steel, non-ferrous metals, and petroleum. 
The list of new specifications in course of preparation, 
occupying as it does six pages and containing well over 
200 separate titles, is eloquent of the vitality of the 
Institution. The report also contains some illumina- 
ting comments on the subject of international stan- 
dardisation. After emphasising that direct and 
friendly contact is maintained between the Institution 
and the various foreign national standardising bodies, 
and also a number of international bodies, the report 
states that the Institution has been much impressed 
by the almost insuperable commercial difficulties in 
the way of complete international agreement on any 
industrial standardisation questions beyond nomen- 
clature, symbols, and methods of test. 


| 


LETTERS TO THE EDITOR. 


THE DIFFUSION OF GAS THROUGH 
AIRSHIP FABRICS. 


To THe Eprror or ENGINEERING. 
Str,—The recent unveiling of the monument to the 
victims of the disaster to R. 101 has brought to my 


mind a point which has hitherto not been noticed to 








any extent. 

' 

| In the case of R.101, only a single-ply cotton 
fabric was used, a fabric that can only resist strains 


parallel to the warp or weft, so that all strains at an 
angle to these two directions must have been taken 
by the goldbeaters’-skin lining. Goldbeaters’ skin is 


\ moderately good commercial telephone connection expensive and would not have been used but for its 
should have a repetition rate of about 0-6, while a hydrogen-holding properties, but there seem to have 


rate of 1-5 would give rise to complaints. A really 
good circuit might have a rate of 0-2 

At this juncture we can say no more, except to 
remark that by inscribing the motto, ‘* Research is 
the door to to-morrow ™ on the frieze of the porch, 


those responsible have in a few words enunciated a | 


truth which a visit to the station, either now or in 
the future, will, we feel sure, amply confirm. 


BRITISH STANDARDS 
INSTITUTION. 


Auruoven the aims and the British 
Standards Institution and the important position it | 
occupies are matters of common knowledge, the very 
considerable amount of work that it has accomplished, 
and is conducting at the present time, is not always | 
fully appreciated. A few figures indicating the extent 
of the activities of the Institution since its foundation | 
will, therefore, not be without interest. Exclusive of | 
some 165 specifications for aircraft materials and 
component parts, issued in co-operation with the 
Air Ministry, the Institution, up till the present, has | 
published over 450 specifications and has distributed, 
in all, upwards of 1,500,000 copies of these publica- 
tions. Furthermore, from the original Engineering 
Standards Committee composed of eight members, 
formed in 1901 by the leading British engineering 
institutions, has grown the present organisation, 
which comprises 600 committees upon which sit 3,500 
engineers and business men drawn from all parts of | 
the country, who give their time and experience freely 
to this great national work. While the Institution's 


THE 


object s of 


funds are derived principally from industry, H.M. 
Government and the Governments of our Overseas 
Dominions and India, the Crown Agents for the 


Colonies, municipal corporations and technical insti 
tutions contribute liberally. 

In the annual report for 1932-33, handbook of 
information, and indexed list to its specifications, | 
issued recentiy by the Institution, it is stated that 
the British Government, recognising the growing value 
of the Institution’s work in industry, has recently 
considerably increased its support by making an 
annual grant of 3,000l. for five years, and is willing 


| 
| 
| 


| since if the conclusions are properly founded there is 


been no tests made to determine to what degree this 
hydrogen-holding was impaired by shearing 
| Strains 

Hydrogen does not require a puncture to enable it 
to escape through a membrane, it can do so by diffu- 
sion, and it rather curious that the designer of 
R. 101, when considering possible leakage from the 
gas-bags, should only have considered the ordinary 
flow of gas through actual holes. Shearing strains, 
particularly when combined with abrasion, may 
| possibly give rise to a leaking membrane long before 
it is punctured. 


power 
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F. D. Reynoups, M.Sc. 
Abbotsford, Warminster. 


October 17, 1933. 


GRID-CONTROLLED GASEOUS 
DISCHARGES. 
To the Eprror or ENGINEERING. 

SIR, With reference to the letter under the above 
heading in your issue of October 20, it was not part of 
the object of the article to attribute the discovery of the 
devices in question to any particular person or concern. 
Such a procedure would be undesirable in view of the 
complication which surrounds the literature of the 
subject, and from the fact that even patents are no 
criterion of priority of discovery. 

The writer has no knowledge of any “ standardised 
outline ’’ of the kind referred to in the above letter, and 
it is unfortunate that no references to it are quoted, as 
they would be easily obtainable in view of the wide 
circulation to which reference is made. 

Establishment of priority is surely not a matter of 
‘ single handed combat,” but rather of patient research, 


always documentary evidence for their correctness. 
This is indeed a subject which would well repay a 
detailed and thorough scrutiny by some neutral scien- 
tific body, with a view to establishing definitely the 
sequence of developments which led to the production 
of the device, and to whom they should be ascribed. 
With regard to the use of mercury-pool cathodes, it 
must be pointed out that although the original tubes of 
Pierce and Langmuir contained a pool of mercury, to 


the mercury and hold it at the point of the platinum 

wire.” It does not seem admissible to identify such an 

arrangement with the mercury-pool cathode proper, as 

employed in the ordinary mercury-arc rectifier. 
Yours truly, 


October 23, 1933. G. WINDRED. 


TECHNICAL MUSEUMS. 


For his presidential address delivered to the New- 
comen Society at the Institute of Patent Agents on 
October 11, Mr. H. W. Dickinson took as his subject 
“* Museums and Their Relation to the History of Engi- 
neering and Technology.” A museum, in the ancient 
world, he said, meant a temple of the Muses, nine in 
number, who cultivated music, poetry, the liberal arts 
and sciences. The Alexandria Museum was really a 
college of scholars much like our older Universities, 
and as late as 1635 a museum in its original sense, 
under the name “‘ Museum Minervae,”’ was projected 
under Royal licence in London. By the seventeenth 
century, however, the word had been borrowed to 
designate a collection of antiquities, rarities and 
curiosities, and later on it was applied to the building. 

The spread of museums, particularly in the last 
hundred years, had been striking, and in Great Britain 
alone there were upwards of 500 of them. Progress 
had been stimulated by the growth of the ideal 
of what a museum could be. The seventeenth-century 
conception might be defined as including heterogeneous 
collection, rudimentary classification and _ limited 
exhibition, but from this had come a wider concept of 
a specialised collection in a limited field for advance- 
ment of knowledge, classification, and public exhi- 
bition. On a few in the latter group a further func- 
tion had been superposed, viz., presentation of material 
possibly limited in amount, with every practical aid 
for popular instruction and edification. 

The earliest conception of a technical museum 
appeared to have been due to Bacon, who in his New 
Atlantis, written in 1625, set out in interesting detail 
his idea of a museum of inventions and a portrait 
gallery of inventors. This long remained but a fantasy, 
but an early suggestion for a museum of a technical 
character was found in a letter of Samuel Hartlibb to 
Robert Boyle in 1649, in which he said, “ Fauxhall 
is to be sett aside for publick uses, by which is meant 
making it a place of resort for artists, mechanics, 
&c., and a depot for models and philosophical appar- 
atus.”’ Descartes, in France, made a similar suggestion 
of collections for the instruction of artisans, and a 
collection of mechanical apparatus was actually made 
by Nicholas Grollier de Serviere of Lyons (1596-1689). 

In the eighteenth century the growth of trade and 
industry brought about the formation of technical 
societies. To one of these, the Society for the Encourage- 
ment of Arts, Manufactures and Commerce, was due 
the repository of machines which were described by 
William Bailey in 1772. The first collection of 
apparatus in the United States was the result of the 
passing of the patent legislation of 1790 and 1793, 
which required patentees to deposit models of their 
inventions. Some 7,000 of such models were destroyed 
| in the fire of December 15, 1836. In France, Vaucan- 
son, the mechanician, formed a collection of machines 
which he threw open to the public in 1775, while 
the Academy of Sciences possessed a collection of 
| scientific apparatus. These two collections were used 
|to form the nucleus of the exhibits to be seen at the 
Conservatoire des Arts et Métiers, which was inaugu- 
rated by a decree of October 10, 1794. The formation 
of our own South Kensington Museum in 1857 was 
largely the outcome of the 1851 Exhibition. Next year 
(1852) was also notable for the passing of the Patent 
Law Amendment Act and the appointment of Bennet 
Woodcroft (1803-1879) as Superintendent of Specifica- 
tions. Himself an inventor, Woodcroft had been 
Professor of Machinery at University College, London, 
and to him the bulk of the models from the Society of 
Arts Repository had been presented. Displaying the 
greatest possible zeal and energy, he proceeded to 





print the letters patent for inventions from 1617 
onwards, and with his models founded the Patent 
Museum at South Kensington. To him the nation 


owes the preservation of the historic engines of Stephen- 
son, Watt, Symington and Bell, and the early machinery 
of Arkwright. Further, he formed a collection of 
material about inventors, and this is now at the Patent 
Office Library. After Woodcroft’s retirement in 1876, 
the Patent Museum fell on evil days. Under an Act 
of 1883 it was transferred to the South Kensington 
Museum, but was long relegated to an inferior position. 
Brighter days, however, dawned in 1890, when William 
Isaac Last (1857-1911) was made keeper of the hybrid- 
entitled division ‘“‘ Machinery‘and Inventions ”’, by his 





| : * . . 
provide the necessary vapour, the cathode actually | methods of sectioning and making the models workable. 


to bring this up to 5,000/. in proportion as industry | consisted of a platinum or other suitable wire, the top| Last introduced a new phase of museum technique, 
increases its own contributions. The expenditure of of which projected slightly from the surface of the | making the museum a living institution enabling the 
the Institution is in the neighbourhood of 25,0001. per | mercury and acted (e.g., Pierce patent 1,087,180) “ to | public to understand and derive educational advantage 


annum, and it is estimated that industry expends! keep the are from skipping around over the surface of | trom what they see. 
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vacate | WAGON REPAIRS. 
THE introduction of systematic methods into the 
ig.4. | work involved in the repairs of rolling-stock has 
ang rae a iene ara as _ Bae oe oa generally been productive of valuable economies. It 
it is, therefore, of interest to others than those immedi- 
| iy ately concerned with the particular work to learn of 
| what has been done in this respect in the workshops of 
f——- ee — | | an Indian railway. The information is afforded by the 
' = | publication, as a technical paper of the Railway Board, 
2 |of “Wagon Repairs—Notes on Progressive System 
7 | of Wagon Repairs as Introduced in North Western 
} | Railway Workshops at Moghalpura” by B. 8. Sinhu, 
I the assistant works manager. In his opening remarks, 
1 the author pointed out that all rolling-stock should be 
[ —_ — J ja to obtain the maximum possible mileage out of it, 
_ so that the date at which it is worked out may arrive 
THE STELLA DUAL MAGNETIC _ seeegeeg re at least as soon as the stage when it is rendered obsolete 
COMPASS. 100.0) “ENGINEERING” through the introduction of new designs of greater 


Srnce the unsteadiness of the ordinary form of 
dry-card compass renders it unsuitable for accurate 
steering, the liquid compass is generally employed for 
that work, although the liquid type of compass lacks 
the delicacy, sensitivity and lightness of the dry-card 
instrument. Recently, however, a new type of compass 


has been designed by Mr. N. C. Baird, and this instru- | 


ment, it is claimed, while retaining all the advantages 
of the large-diameter dry-card compass, is not 
steady than the liquid type. 


less 


the Stella, is being made by Messrs. Stella Engineering ! 


Company, 38 Bath-street, Glasgow. 

A photograph of the inner vessel is reproduced in 
Fig. 1, but it should be explained that the vessel is 
here standing on one edge in order to render the card 
more easily visible. A section of the inner vessel is 


reproduced in Fig. 2, while Fig. 3 is a perspective 


drawing which will serve to make the principle of the | 


instrument clear. Fig. 4 is a section of the outer vessel 
in which the inner vessel is suspended on gimbals formed 


by two pairs of knife edges at right angles, so that the | 


inner vessel always remains horizontal if the outer vessel 
is tilted. The latter, it should be explained, is completely 
filled with a non-freezing liquid which serves to damp out 
any oscillations of the inner vessel, and the weight of the 
latter is adjusted, by means of a lead weight, to give 
critical buoyancy. In the inner vessel an annular dry 
card is suspended by four radial arms from a pivot 
mounted on a central cylindrical box, and four sets of 
four short magnetic needles are mounted on stirrups 
carried by the radial arms, as is most clearly shown in 
Fig. 3. The magnets, however, are also shown in 
Figs. 1 and 2. Neglecting, for the moment, the con- 
tents of the cylindrical box, above referred to, it will 
be seen that the annular card and its attached magnetic 
system, which move entirely in air, will set itself in the 
magnetic meridian, but it will also be obvious that un- 
less means were taken to prevent it, the card would 
continue to oscillate about a mean position for an 
inconveniently long period. 

The method of preventing this oscillation is particu- 
larly interesting and ingenious. Referring to Fig. 3, 





This compass, known as | 


| it will be seen that the cylindrical box contains another 
magnetic system consisting of eight comparatively 
long needles mounted on a bar supported by a pivot 
| from the bottom of the box so that they lie in the same 
| plane as those of the dry card. The box is completely 
| filled with non-freezing liquid, so that the movement 
of the magnetic system is highly damped. If now the 
| compass is turned away from the magnetic meridian, 
| the central magnetic system will turn back to the 
| meridian comparatively slowly, but with almost dead- 
| beat motion. The annular card will oscillate slightly 
about its mean position, but the oscillations are kept 
of small magnitude and are rapidly damped out by the 
interaction between the magnets suspended from the 
dry card and those enclosed in the central box. Fig. 5 
| shows the effect of turning the compass through 180 
deg., so that the north-seeking ends of the magnets 
were turned to the south. From the diagram it will be 
seen that the card came completely to rest in the right 
direction in a little less than 50 seconds, after making 
four oscillations. It may be mentioned that in this 
experiment the paper annulus on which the points are 
marked, the weight of which is 10-5 grains, was not in 
place. Actually the total weight of the dry card and 
its magnetic system is only 60 grains, as compared 
with about 200 grains which is the weight of the moving 
system in ordinary dry-card compasses. 

Among other advantages claimed for the new system 


is that disturbance from outside magnetic influences | 


is reduced, it is highly sensitive and is not subject 
to errors arising from friction, and the card is free from 
disturbance arising from vibration and mechanical 
shocks. 





Tue Levant Farr at Tet-Aviv.—Asalready announced, 
the 1934 Levant Fair will be held at Tel-Aviv, Palestine, 
from April 26 to May 26. The administrators of the Fair 
have informed us that the Federation of British Indus- 
tries, 21, Tothill-street, Westminster, London, S.W.1, 


are to act as the Fair’s representatives in England, and | 


will undertaken all organisation and publicity work. 





capacity and less cost of operation and maintenance. 
Keeping the equipment in a state of efficiency for use 
is, therefore, an imperative necessity. The problem of 
increasing the output of a repair works and reducing 
the costs is not altogether one of replacing men by new 
machines, but rather of supplementing labour with 
sufficient and suitable equipment to obtain the greatest 
output from a given force. An incidental feature of the 
scheme outlined in the report was the institution of a 
system of reclaiming and repairing old fittings, and 
considerable savings were effected on account of the 
| reduced demand for new stores. 

| The North Western Railway owns over 30,000 
| wagons, and approximately 12,000 of these need to be 
passed through the workshops each year for repairs 
and overhaul. To deal with this number, the works 
| must be able to send out between 40 and 45 wagons 
every day. It was decided to prepare a progressive 
system of wagon repairs in relationship to the existing 
shop layout and the facilities it afforded, and one which 
aimed at the avoidance, wherever possible, of altera- 
tions in tracks, buildings and plant. The basis of the 
system, which was introduced in September, 1931, 
was the division of all the work involved into a series 
of operations, each of them requiring approximately 
the same expenditure of time. Each operation is 
carried out at the same point on the belt line, and when 
the particular series of operations is completed, the 
entire line of partly repaired wagons is moved forward 
| one stage, so that each comes into a new position to 
have the next operation performed on it. At the one 
end a number of completed wagons are passed out, 
and an equal number of damaged wagons are intro- 
duced at the other. It was arranged to have two 
schedules for repairs, the first covering the cases of 
vehicles needing normal repairs, or periodical overhaul, 
and the second for those that required heavy repairs 
because of damage. 

The entire work involved was divided up into a 
series of twenty operations, one fixed position in the 
shop being allocated for each. Thirteen of these posi- 
| tions are on five through lines, on which the repairs to 
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bodies and underframes are carried out. Two of these 
five lines are used for normal overhauls, and the other 
three are devoted to damaged rolling stock. 
thirteen operations in turn are :— (1) stripping, (2) head 
stock straightening and underframe repairs, (3) fit 
draw and buffing gear, (4) cut corroded panels and roof 
sheets and remove body fittings, (5) fit body patches, 


roof sheets and body fittings, (6) complete riveting, | 


(7) serew bottom boards and repair vacuum cylinder, 
(8) repair vacuum gear, (9) paint the bodies, (10) dry 
ing, (11) drying and vacuum test, (12) drying and 
vacuum test, and (13) drying. 
station is fixed at 1} hours for normal overhauls and 
2 hours for the damaged wagons. In these periods two 
wagons are dealt with at each position. 


The next four operations are distributed over three | 


through lines provided with overhead cranes. 
wagons are dealt with at a time at each station, but the 
time allowed is one hour. Continuing the numerical 
order these are :—(14) change 
repair axle guards and fit new brasses, (15) stencilling, 
repacking and riveting bridles, (16) painting under- 
gear and (17) inspection. It may be stated that 
spare lines running parallel with the working ones, 
reconditioned wheels fitted with brasses are stocked, 
so that when the old wheels have been removed and 
repairs to axle guards completed, reconditioned wheels 
stock rolled into place and the 
lowered on The three remaining operations 
(18 water 


processes 


from can be 

to them. 
are test for 
In each of these cases three wagons are dealt with at 
a time, the two first-mentioned operations in this series 


needing 2 minutes each, and the third, 20 minutes. 


Once inspection is completed the wagons are shunted 


to a starting line, from which the day’s output is col 
lected by the operating branch of the railway. Working 
to this schedule, the normal output is 40 wagons, and 
the number of hands employed is 650. As stocks of 
fittings are kept at hand beside each station no time is 
lost in waiting for material. 


The time spent at each 


Two | 


wheels, | 


tightness, (19) taring, and | 
(20) marking the carrying capacity and final inspection. | 


The old fittings are taken | 


ENGINEERING. 


ture of about 300 deg. C. A heater strip or wire 
passes from one side of this vessel to a lightly-insulated 
pin, which is visible in the illustration. When the vessel 
is placed in the screwed plug which forms the base 
of the expansion chamber, this pin projects and is 
connected to the cell by a bayonet cap, flexible lead 
plug, which contains a spring-loaded 


and woode n 
contact. 

To close a switch fitted with this device, current is 
| passed through the heater, the temperature of which is 
so that the 
the closing 


instantaneously raised to about 300 deg. C., 
gas expands rapidly. The result that 
| plunger is driven upwards and the springs between 
the expansion chamber and the trip mechanism are 
compressed. Some of the energy due to the charge 
is thus stored, so that a fairly uniform propelling force 
is applied to the plunger throughout the stroke, 
and at the same time, the expansion chamber is pro. 


| 





bodies | 





away to sorting positions for reclamation or scrapping, 


depending upon their condition. Fixed trestles fitted 
with ladders and cross planks are provided for the 
body painting position. Since the introduction of this 
system, the allowance for unit has 
been reduced from 170 to 150 rupees. 
also facilitated the introduction of an individual wagon 
repair cost system, which, it is expected, will lead t» 
further 


wagon repair cost 


economies, 


THERMAL GAS-CLOSING FOR 
OIL CIRCUIT-BREAKERS. 


Tuoven the electrical closing of oil circuit-breakers | 


Its adoption has 








was introduced primarily to enable the switchgear to be | 


installed away from the control room and th 


efficiency and convenience to be increased, it is now | 


realised that, with the high values of rupturing capacity 
and short-circuit current involved, hand closing may, 
in any event, be undesirable, or even dangerous. 
anticipation of a general demand for circuit-breakers 
operated from a distance, Messrs. Ferguson, Pailin, 
Limited, Higher Openshaw, Manchester, have therefore 
developed an arrangement, which they term “ thermal 
gas-closing mechanism.” 

To understand the problem involved in the design 
of this apparatus, it may be mentioned that it is 
essential that an oil circuit-breaker should be closed 
quickly and without hesitation, even on a short-circuit, 
and that in the latter event 
should develop sufficient power to 
area of contact, to compress the kick-off springs before 


the closing movement is reversed, and, in a word, to} 


counteract the repulsive forces which tend to prevent 
closing and may reach a high value. Solenoids and 
motors are, of course, widely used for this purpose but, 
especially in the case of small installations, the cost of 
the battery and other auxiliary devices for operating 
them may be excessive. On the other hand, when the 
thermal gas-closing mechanism is used, it is claimed 
that the operating costs are small, the only auxiliary 
apparatus required being a dry cell and a bell trans 
former. 

The illustration shows the mechanism applied to one of 


the company’s free-handle closing equipments, in which | 


the connection between the operating plunger and the 
circuit-breaker is made by a chain in compression. This 


chain works through a race, one side of which is removed | 


when the trip coils are excited, so that the chain col- 
lapses and the breaker opens. The solenoid usually 
employed with such equipment is replaced by a steel 
expansion chamber which connected to the base 
plate of the trip-free mechanism by bolts. These 
bolts are surrounded by compression springs to absorb 
shocks. The expansion chamber contains a spring- 
loaded plunger, which is connected by the chain already 
mentioned to the circuit-breaker. The closing element 
consists of a cone-shaped vessel of thin metal containing 
a small quantity of material which gasifies at a tempera- 


1s 


operating | 


the closing mechanism | 
make adequate | 


tected from the very high initial pressure which would 
otherwise be developed. \ small vent is provided 
}at the base of the expansion chamber and terminates 
in a fine gauze cage, so that any possibility of flame 
heing emitted to the atmosphere is precluded. This 
| vent also allows the descending plunger to eject the 
products of combustion. 

After each closing stroke the closing element has to 
be renewed, but it is stated that this can be effected in 
| less than two minutes at small expense. 


THE LATE COL. H. C. SPARKS. 


We regret to record the death of Colonel Hubert 
Conrad Sparks, which occurred in London on Friday, 
October 13, at the age of 59. 

Colonel Sparks, who was born at Putney on Febru- 
| ary 14, 1874, was the youngest son of Mr. E. A. Sparks, 

barrister-at-law. He was educated at the Temple- 
| grove School, East Sheen, and also at Repton, after 
| leaving which he attended the mechanical engineering 
| course at Faraday House. He served a three years’ 
| apprenticeship with Messrs. W. H. Allen, Sons and 

Limited, Bedford, and in 1895 became 
manager in London for Messrs. Ferranti, 
| Limited, assisting in the installation by that firm 
of electric lighting plant at West Ham, Islington, and 
Tunbridge Wells, and in the power stations of the City 
of London Company and the South London Electric 
Supply Corporation. From 1900 to 1904 he was head 
of the erection department of Messrs. Babcock and 
Wilcox, Limited, and was subsequently for two years 
engineering representative of Messrs. Yates and Thom 
in the London district. In 1906-07 he made an ex- 
tensive tour of Europe and the United States, during 
which he acted as adviser to the American Manu- 
facturing Company, of Brooklyn, and other firms for 
the installation of electrical equipment, while on his 
return to this country he entered into partnership 
with his brother, Mr. C. P. Sparks, as a consulting 
engineer, and continued to act in that capacity until 
the time of his death. This firm built up an extensive 
| practice as consulting engineers for the electrification 


| Company, 
contract 
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of collieries, especially in South Wales, and besides 
acting as consulting electrical engineers for the British 
Empire Exhibition at Wembley in 1924, are well 
known as experts in connection with a number of 
electrical power schemes. 

Colonel Sparks had a distinguished military career 
during the Great War. Being mobilised with the 
London Scottish in 1914 with the rank of sergeant. 
he served with great distinction throughout the period 
of hostilities and was made a Companion of the Order 
of St. Michael and St. George, as well as being awarded 
the Distinguished Service Order, the Military Cross and 
the French War Cross for his services. After the war 
he devoted a great deal of his spare time to his old 
regiment and the British Legion. He was elected an 
associate member of the Institution of Mechanical 
Engineers in 1907, and was made a full member two 
years later. His connection with the Institution of 
Electrical Engineers began in 1895, when he was elected 
an associate, being made an associate member in 1907 
and a member in 1911. He served on the Council of the 
latter body from 1917 to 1920. 


THE LATE MR. F. W. CROSS. 


Tue death of Mr. Frederick William Cross, which 
occurred suddenly as the result of heart failure, on 
October 14, at his home at Loughton, Essex, removes 
a well-known figure from the ranks of the gas engineers 
of this country. Mr. Cross was born at Bristol, on 
November 6, 1860, and served his pupilage with 
Messrs. H. F. Willey and Company, engineers, Exeter. 
In 1882 he became assistant to Mr. Thomas Canning, 
engineer to the Newport (Mon.) Gas Company, and 
during the succeeding four years prepared all the 
drawings, under Mr. Canning’s supervision, for the 
new works at Crindaw, Newport. He assisted in the 
superintendence of the erection of the works until their 
completion and subsequently helped in their manage- 
ment. In 1886 Mr. Cross proceeded to Hong Kong, 
to take up the appointment of engineer to the gasworks 
there, a position he continued to occupy for seven years. 


| During this period he carried out to completion con- 


siderable extensions and alterations, including a new 
retort plant and ga3-pumping station, and works on 
the Kowloon Peninsula ; he was also responsible for the 
laying of gas mains to the Peak District, 1,200 ft. above 
sea-level. On his return to this country, Mr. Cross 
took up the position of engineer to the Wellington 
(Salop) Gas Works in 1894, and retained that office 
for two years. 

Mr. Cross’ long association with the Lea Bridge 


~ 


| District Gas Company, Leyton, Essex, began in 1896, 


when he was appointed engineer to the Company. 


| During the following years, he became responsible 


for considerable extensions to the mains to meet the 
development of the district. He also designed and 
erected a large gasholder and tank, retort houses, 
hydraulic plant, engines, boilers, purifiers and other 
plant. Between his appointment in 1896 and 1909 the 
output of the works increased from 90 million cub. ft. to 
330 million cub. ft. of gas per annum. Further exten- 
sions were subsequently made, and the present annual 
output is upwards of 1,000 million cub. ft. In 1910 
Mr. Cross was appointed general manager as well as 
engineer to the Company. Early in 1926 he relin- 
quished the position of engineer, and was succeeded 
by his son, Mr. Douglas Cleave Cross. He retained the 
general managership, however, until December, 1929, 
when he retired altogether, and was elected to the Board 
of the Company, taking his seat on January 1, 1930. 
Mr. Cross was elected an associate member of the Institu- 
tion of Civil Engineers on May 5, 1896, and became a 
full member on April 27, 1909. He was made a member 
of the Institution of Gas Engineers in 1896, and was 
also for many years a member of the Southern Associa- 
tion of Gas Engineers and Managers, of which body he 
was a past-president. 


CALENDAR.— Messrs. Fleetway Press (1930), Limited, 
printers and publishers, 11-15, Emerald-street, London, 
W.C.1, have sent us two copies of their monthly tear-off 
calendar for 1934, which also embodies sheets for Novem- 
ber and December of the present year. 


British Propucts in Brazm anp Dutcn East 
Inpies.—Mr. H. A. N. Bluett, O.B.E., Commercial 
Agent at Batavia, and Mr. J. G. Lomax, M.B.E., Com- 
mercial Secretary to H.M. Embassy at Rio de Janeiro, 
are both in this country on official visits. Mr. Lomax 
will be available at the Department of Overseas Trade, 
35, Old Queen-street, London, S.W.1, from November 1 
to 10, and Mr. Bluett from November 24 to December 1, 
for the purpose of interviewing manufacturers and 
merchants interested in the export of United Kingdom 
goods to Brazil and to the Netherlands East Indies, 
respectively. Both gentlemen will also subsequently 
visit a number of industrial centres in the provinces, 
and firms desiring interviews with them should apply 
to the Department of Overseas Trade, quoting reference 
5214/33 in matters involving Mr. Bluett and 5234/33 
in cases in which Mr. Lomax’s services are required. 
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THE REDUCTION OF AIRCRAFT 
NOISE.* 
By R. 8S. Capon, O.B.E., B.A. 


In a paperf read before Section G of the British 
Association last year, Dr. Kaye included an account 
of the steps which are being taken to reduce aircraft 
noise, which he justly stigmatised as the most serious 
deterrent to aircraft travel, besides being a continual 
source of annoyance to those who live in the neighbour- 
hood of aerodromes and flying clubs. The improve- 
ment in the standard of quietness in all forms of trans- 
port, due to the attention which is being given to 
noise reduction, and the steadily increasing number of 
aircraft, both contribute to accentuating the importance 
of the problem. In this paper I propose to describe 
further the experimental work in progress at the 
National Physical Laboratory, the Royal Aircraft 
Establishment, and the Air Defence Experimental 
Establishment, directed to this end. While I have to 
acknowledge my indebtedness to others for most of the 
experimental results, I take full responsibility for any 
deductions made from them here. Attention will be 
focussed primarily on the reduction of the noise heard 
by the occupants of the aircraft. The steps taken to 
achieve this will lead to some diminution in the noise 
heard on the ground, but the improvement will not 
necessarily be the same, as we shall see later. 

A marked improvement has already been obtained 
in our air liners. It has been achieved mainly by 
sound-proofing the cabin walls. The noise in the 
cabin which originally compared unfavourably with 
that of a pneumatic road drill at close quarters, has, 
in some instances, been reduced to about that in a 
train with open windows. Sound-proofing can, 
however, only be regarded as a partial solution. It 
does nothing to aid those whose rest is disturbed by 
aircraft passing overhead, and the unavoidable increase 
in weight of the cabin walls involves some loss of paying 
load. We cannot, I think accept the position as 
satisfactory until a marked reduction in the noise 
emitted by the two chief sources, the airscrew and the 
engine, has been obtained. The greater part of the 
present discussion will, therefore, be directed to the 
reduction of noise at the source; a brief reference 
only to sound-proofing will be made. 

While the engine and airscrew 
sources of noise, there are others 
consideration later, but which are masked at present 
by louder noises. The sound caused by the rush of air 
past the cabin, struts and wires, may be heard when 
the engine and airscrew noise are reduced; it seems 
improbable that it will cause much annoyance, unless a 
vibrating wire is emitting a high-pitched note. We may 
expect, therefore, that steps may have to be taken to 
deal with individual members of the structure, but 
that there will be no problem requiring a general 
solution. Another source which may require some 
attention is the vibration of the structure transmitted 
from the engine. The improvement obtained by 
elastic suspension of the engine may require to be 
investigated in this connection, but the most important 
source of noise from vibration will probably be the 
drumming of a panel in a sound-proofed cabin through 
resonance, and this could no doubt be dealt with by 
identifying the panel with the aid of one of the vibro- 
graphs which are obtainable commercially, and then 
supporting the panel in such a way as to alter its free 
period. 

We cannot make progress in a research without some 
means of measuring the quantities in which we are 
interested. Our interest centres primarily in some 
characteristic of the noise which is associated with the 
annoyance we feel when we are subjected to it. It is 
common experience that the combination of frequencies 
in a sound modifies our reaction towards it. The 
‘soft complaining flute,” the “trumpet’s loud 
clangour,” “ shrill violins,” and still farther down the 
scale, the saxophone, soothe or irritate not entirely 
as a matter of their loudness. In the early stages of 
the investigation of aircraft noise we may, however, 
rest content to reduce its loudness; it would be 
superfluous to concern ourselves too much with its 
quality. 

For the measurement of noise, several devices are 
obtainable commercially. The Siemens Barkhausen 
audiometer was used in the experiments which will be 
described. In this instrument the intensity of a note 
of fixed pitch may be adjusted until its loudness 
appears to equal that of the sound to be measured. The 
instrument is graduated in the well-known decibel 
scale which we shall consider in more detail later. 


are the two chief 
which may require 





Loudness in decibels 10 log 


where I is the physical intensity (rate of flow of energy 


* Paper read before Section G of the British Associa- 
tion at Leicester, on Friday, September 8, 1933. 

+ “ The Suppression of Noise,” by G. W. C. Kaye, 
O.B.E., M.A., D.Se. 








across unit plane), and I, is the threshold value, that is 
to say, the intensity which is just inaudible. The 
frequency of the audiometer note is usually in the 
neighbourhood of 800 cycles per second. The choice of 
the audiometer method has been justified to the extent 
that different observers appear to obtain substantially 
the same results; there is no doubt, therefore, that a 
definite impression of loudness is being recorded. There 
is, however, a probable error of about 5 decibels, and 
we shall see that this, together with the element of 
uncertainty which always attaches to results which 
rest on a subjective impression, has limited the informa- 
tion obtainable. 

Though we rely ultimately on direct auditory 
measurements in the investigation, it is well to con- 
sider briefly what is known of the relationship between 
the physica] intensity of a sound and its loudness, both 
because it will assist us in avoiding pitfalls, and because 
we shall have to make some reference to physical 
intensities in considering the noise of airscrews. 

The relation between loudness and physical intensity 
based on experiments by Kingsbury using pure tones, 
is shown in Fig. 1. The ordinate of this diagram is the 
physical intensity in decibels, related to the intensity I 
by 

: I 

decibels 10 logis L 

0 
where I, is a constant usually chosen to have a value 
corresponding to a pressure oscillation of 1 millidyne 
per square centimetre. The logarithmic scale is used 
because over a range of medium frequencies, equal 
increments in the logarithm of the intensity are 
appreciated by the ear as equal increments of loudness. 
The scale of the axis of abscisse is the logarithm of the 
frequency for an analogous reason, that is to say, 
because equal increments in the logarithm of the 
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frequency are recognised by the ear as equal incre- 
ments of pitch ; a few frequencies are indicated. By 
reference to the curves of equal loudness, the loudness 
of a pure tone corresponding to any given frequency 
and physical intensity in decibels can be ascertained. 
The lowest of these curves is the frequency-intensity 
locus for which the pure tones are just inaudible, and is 
known as the threshold of hearing; the curves are 
bounded above by a locus known as the threshold of 
feeling, where the sound begins to give pain. 

It will be observed that at a frequency of about 
700 cycles per second the relation 


Loudness in decibels 10 log 


I 
I, 
is approximately satisfied, that is to say, the decibel 
loudness is roughly equal to the decibel intensity. 
At the low and high frequencies, however, we cannot 
represent the loudness by this simple relation even if we 
allow the threshold value of the intensity, I, to vary ; 
the relation is not in fact logarithmic. It will be 
observed, however, that over a range of medium 
frequencies and particularly at values of the intensities 
corresponding to a loudness above about 60 decibels, 
the curves of equal loudness do not depart seriously 
from horizontal straight lines, and we should not be 
very much in error if we took the simple logarithmic 
formula to apply. 

We see that the relationship between loudness and 
physical intensity is by no means simple, even for pure 
tones; when we have to deal with complex sounds, as 
we do in an investigation of aircraft noise, we have to 
admit that there is no method which can be applied 
with any confidence to the estimation of the loudness 
from the physical intensities and frequencies of the 
components. If, therefore, we make use of the simple 
logarithmic formula, we should bear this in mind, and 
each application should be checked by direct audio- 
meter experiments. Caution is particularly necessary 
in an application to aircraft noise, because we shall see 
later that components having frequencies as low as 
50 cycles per second are undoubtedly present. 

Before passing to a consideration of the noise of 
airscrew and engine, some reference to the phenomenon 
of the masking of one sound by another should be made, 
for it has an important bearing on the relative impor- 
tance to be attached to sounds from different sources. 





It is a matter of common observation that a sound 
which would normally be audible may become in- 
audible in the presence of another sound; we have, 
for example, to raise our voice to make speech audible 
in a crowded street. Let us suppose. in the first instance, 
that the two sounds are of similar character, that is 
to say, that the same frequencies are present and that 
they have the same proportionate intensity. Then, 
when the sounds are heard together the effect is the 
same as an increase in the intensity of one of them, and 
if we may consider the simple logarithmic relation to 
connect the loudness and the intensity, it is evident 
that when the sounds are of equal intensity, the two 
together will be 10 log.,, 2 or approximately 3 decibels 
louder than either sound separately. Such a change of 
loudness would only be detected by a trained observer, 
and we may say that either sound is masking the 
other. 

It appears probable therefore, and it is in fact borne 
out by experiment, that if two sounds are of similar 
character, the one which is less intense will make little 
contribution to the combined noise, and we need 
consider only the reduction of the louder one. If, 
however, some of the important frequencies present are 
nearly, but not quite, the same in the two sounds, the 
presence of the second sound may be detected by beats, 
causing a fluctuation of the sound frequently heard in 
two-engined aircraft when the rotation rates of the 
engines differ slightly. If the second sound is different 
in character from the first, we may not be justified in 
neglecting it even though it may be much less intense ; 
the musical note of the Barkhausen audiometer is 
just audible in an aeroplane when its loudness is about 
20 decibels below the general noise level. It has some- 
timcs been assumed that the airscrew and engine noises 
may be regarded as similar in considering the masking 
of one by the other, but we shall see later that there 
is some reason to doubt the validity of this assump- 
tion. 

We may now pass to a consideration of the noise 
emitted by the airscrew. It may be thought that 
since, as we have seen, we could not derive the loudness 
with any confidence even if we knew the frequencies 
and the intensities corresponding to each pure tone 
present, there is no course open to us but to measure 
by the audiometer the loudness of a number of airscrews 
under different conditions of operation, and attempt to 
discover relationships which will guide us in designing 
airscrews to have the maximum quietness. A con- 
sideration of the physical aspects is, however, of value 
in two ways ; firstly, we shall obtain some guidance as 
to the manner of dependence of the noise on the air- 
screw characteristics and the conditions of operation ; 
and secondly, we shal! obtain a method of deriving the 
noise in flight from the noise measured when the air- 
screw is spun on the ground by an electric motor. In 
both, audiometer checks will be essential, but we may 
at least hope that the road we have to travel may be 
shortened. 

It is well-known that an object in motion relative to 
the.air, usually emits an audible note if the velocity is 
sufficiently high ; for example, a walking stick whirled 
in the hand emits a sound. There cannot be much 
doubt that the sound is associated with turbulence. 
We may suppose, therefore, that a sound will be pro- 
duced by the blades of a rotating airscrew, originating 
in the turbulence in the wake and the boundary layer 
of each blade. But we have also to distinguish another 
source of sound in the fluctuations of pressure caused 
by the pressure system set up by the blades, and rotating 
with the blades. In considering the turbulence noise, 
we may probably regard each element of the blade to 
be emitting an irregular sound which will depend on 
the geometrical characteristics of the element, and on 
the speed and direction of the air in its neighbourhood 
relative to it. 
| We may reasonably suppose that there 

phase relationships between the frequencies 
; sounds emitted by different elements, and no marked 
| directive effect; the total sound intensity at any 
| point will, therefore, be the sum of the intensities 
|arising from the elements. It is evident, however, 
that we should have to take phase relationships into 
| account in considering the pressure noise. Fortunately, 
we may ignore the pressure noise for the following 
reason :—It is evident that the pressure field set up by 
the airscrew must be symmetrical with regard to the 
airscrew axis. It follows, therefore, that there can be 
no fluctuations of pressure on the axis due to the rota- 
tion of the field, and, therefore, no pressure noise ; 
the noise heard on the axis must be entirely due to 
turbulence. Now if we take audiometer measure- 
ments around an airscrew, we find little variation with 
position unless the speed at the tips of the blades is 
nearly equal to the velocity of sound. At very high 
tip speeds there is a definite maximum in the plane of 
the airscrew disc, but as airscrews are excessively 
noisy at these high speeds, we are not much interested 
in them; at the lower speeds the noise is everywhere 
nearly the same as on the axis, and it is evident, there- 
fore, that the pressure noise must be masked by the 
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: ; | 
turbulence noise.* We are justified, therefore, in| 


assuming the effective part of the noise observed to be 
due to turbulence. 

We have seen that, if turbulence is the cause of the 
noise, the sound intensity will be the sum of the 
contributions from the elements of the airscrew. With 
the aid of this, an expression for the loudness of the 
noise emitted by an airscrew may be obtained. The 
details of the derivation are given in an Appendix ; 
it will be sufficient to state here that the formula rests 
on an application of dimensional theory, and takes 
account of the inverse square law connecting sound 
intensity and distance. One contribution from experi- 
ment is included, considered in detail later, namely, the 
observation that the loudness increases by 10 decibels per 
100 feet per second increase of speed of the air stream 
over the tips of the blades. Finally, it is assumed that 
the logarithmic relation connecting loudness and 
intensity applies. The working formula finally obtained 
for the loudness in decibels, L, is 


L= 0-1W 20 log R 10 log B + lO log Cr, K 


where 

W speed of the air stream over the blade tips (ft 
per second). 

R distance of the observer from the centre of the 
airscrew (ft.) 

B number of blades 

To radius of airsecrew (ft.) 

Cc chord of blades (ft.) 

K a function of angle of incidence of the air stream 


on the blades, blade shape, and a variable 
depending on air viscosity 


It is easily seen that the form of the expression indi 
cates that most of the noise comes from near the tips 
of the blades. For let us suppose that the radius r, 


is reduced to 0-7 r, by cutting off the tips. Then at} 


the same rotation rate the tip speed is 0-7 W and the 
loudness is reduced by 


L = 0-03 W — 10 log 0-7 


Taking W SOO ft per second, L is 25-5 decibels. 
The noise arising from the inner seven-tenths of the 
blades would, therefore, be 25-5 decibels less than that 
of the whole airscrew, that is to say, it contributes only 
one-third per cent. to the total intensity; it therefore 
makes no appreciable contribution to the total noise 
It follows that the noise we hear arises mainly at the 
tips of the blades The chord, C, and the value of the 
incidence on which K depends, should, therefore, be 
taken near the tips in the above formula ; it is suggested 
that the values at radius 0-97, should be used. 

It will be observed that no atmospheric characteristics 
occur in the expression for the loudness, L. It is 
shown in the Appendix that, in consequence of the way 
in which density and temperature enter, little variation 
of noise with height would be expected, the effect of 
temperature variation approximately neutralising the 
effect of density variation 

It should be noted that, in consequence of an approxi 
mation which has been made to simplify the formula, it 
is invalid at very low tip speeds. 

It remains to consider the values of the parameter K 
in the last term of the formula. We have seen that 
K may be a function of the incidence i, the geometrical 
characteristics of the blades, and a scale variable 
depending on viscosity It will be assumed that K is 
effectively a function of the incidence only, and I 
shall evaluate it by reference to the results of measure 
ments of the noise of a number of airscrews of different 
types and sizes spun by an electric motor. If we then 
plot the values against the incidence of the relative 
wind on the blade in each case, the scattering will 
indicate the extent to which the neglect of the scale 


OF OBSERVER FROM THE AIRSCREW 1s 88 FT. 


Serio! No. ot Thickness Tip radius Chord at es _ correct incidence on the blades in flight in estimating the 
No Type of section — chord ro (ft.) radius 0-979 —* K |value of K for substitution in the formula. The 
Oo —— |ineidence is readily calculated by known methods ; 
* l |it will vary slightly along the blades and for reasons 
te hick ' dee. ini | whic h we have already considered the value at nine- 
rT itil ° 0-120 4:37 9-09 3-2 10.8 | tenths of the tip radius should be used. It will usually 
li eee 12-7 54-7 | be sufficiently accurate to take the speed at the blade 
3 Rie neal 7 = cos 4°25 0-37 8 46-4 | tips to be that due to the rotation, but in airscrews 
‘ R.A.F, 28 2 4 a 1 = > 36 yh 4 > |of very large pitch it may be necessary to take the 
} Conventional 4 0-103 5-33 0-51 10-1 55-8 |resultant of this and the forward speed. In the 
> : whe cee < 7 — 4-37 0-29 6-0 40-6 |examples given later the contribution of the forward 
4 Conventional : oe + - a “2.3 =. | speed is small and it has been neglected. A comparison 
; |of the airscrew noise calculated in this way, and the 
—— | noise measured in flight, will now be made. 
variable and the blade shape characteristics is justified. , section characteristic. The blade tip radius, and the| In the first experiment which will be described, 


The results of the observations are recorded in Figs. 2 
and 3 against the speed of the tips of the blades due to 
the rotation. The points for each airscrew are linked 


* It should be noted that the increase in the plane of 
the disc, at high tip speeds, is not to be taken as proof that 
the pressure noise emerges. The motion of the blades 
towards and away from the observer, when he is not on 
the axis, modulates the turbulence noise, and this may 
affect the audiometer measurements. . 








together by lines. The airscrew characteristics are values of K. It should be noted that the incidence for 
given in Table I on this page. Column 1 contains | each airscrew is the same at all rates of rotation at 
a serial number for identification of the points in | zero forward speed ; the three incidences of airscrew 1, 
the diagrams, and in column 2 the type of aerofoil | Fig. 2, were obtained by changing the pitch of the 
section is indicated. The ratio, thickness to chord, blades by rotating them in their sockets. The values of 
is ineluded in the fourth column, as this is an important | K are plotted in Fig. 4 against incidence, and a rough 
a | mean curve is drawn through the points. While there 
Fig. 2. _ : = ; | is an evident systematic variation with incidence, the 
| effects of the geometrical characteristics of the aerofoil 
| sections of the blades, and the variable which depends 
on viscosity, as shown by the scattering of the points, 
lis not large; the scattering may indeed be within the 
errors of the observations. It will be seen from Fig. 3 
that where the observations cover a range of tip speed 
sufficient to ensure that the rate of variation of noise 
with tip speed is not seriously obscured by the probable 
error of the experiments, the variation is approximately 
10 decibels per 100 ft. per minute change of tip speed 
in all cases, justifying the constant 0-1 multiplying the 
tip speed, W, in the formula for the loudness. 
Turning again to the expression finally adopted for 
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ft 
| | 
_ — T 1 | the loudness, L, it will be noted that the tip speed is by 
___ Airscrew 1 of Table I at oui far the most important variable. Doubling the num- 
Three Pitch Settings. ber of blades, B, the width of the blades, C, or the 
ma - jle - -< a | radius, ry» will give a 3 decibel increase, W hile doubling 
at 88 Feet. —+ ——| | the distance, R, will give a 6 decibel reduction. The 

] | airscrews stall at an incidence of 12 deg. to 14 deg. ; 
500 600 600700 800.900. tooo ‘| Ver ‘the range from 5 deg. to stalling incidence, the 
(3910.8) Tip Speed W...Ft.perSec. “Exanazrma” | increase of K and, therefore of loudness with incidence, 
is about 15 decibels (Fig. 4). Airscrew No. 8 was 
stalled; its value of K suggests that the noise does 
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Airscrews 2 to8 of Table I. 
Observations at 88 Feet. 


Fig. 3. 
~— 7 not increase beyond the stall, and may even decrease. 
——f+ | Finally, we have seen that the effect of height on the 
| noise emission may be neglected, and the effects of 
——— | blade shape are so small that they may be within the 
re | observational errors. In calculating the airscrew noise 
1P | the mean curve of Fig. 4 will be used to obtain the 
= 90 PE 
= | value of K. 
5 i 
8 Tasre I1.—Airscrew Noise in Flight. 
80 , ' a eniedieial : — 
a 
g Indicated air speed (m.p.h.) 88 111 130 
5 Tip speed (it. per second) .. ..| 660 7380 885 
=70 Incidence (de.) ~_ 6-6 5-9 | 5-6 
5 Observed noise (decibels) .. ‘ 73 82 | 92 
“ Calculated noise " “ 06 106 116 ] 
Calculated noise (corrected) . 86 | 96 | 106 


It should be remembered that, though physical 
. | arguments have been used in obtaining the f rmula, 
400 500 600 700 800 900 7000 foc | the assumptions are such that we cannot feel much 
(s910.c.) Tip Speed W...FeetperSec. “ENGINEERING” perme that it represents correctly the variation of 
*. noise with the several parameters, except where a 
Fig. 4. VALUES ad Ke direct check by the audiometer has been made. 
| ‘To understand how the noise of an airscrew in flight 
| may be obtained from measurements on the spinning 
plant at zero forward speed, consider the same air- 
screw in flight and on the spinning plant, and let us 
suppose that the blades are adjusted in pitch and the 
speeds of rotation are chosen so that the speed of the 
relative wind over the elements of the blades, and the 
angles of incidence, are the same in the two operating 
| conditions. Then clearly the airscrews must produce 
| precisely the same noise. There is one small difference 
| in the conditions of observation, in that, if the position 
of the observer is fixed relative to the airscrew, he will 
be in moving air in one case and in still air in the other ; 
the sound may, therefore, be refracted rather differently 
in transit from the airscrew to the observer, due to the 
rather different velocity gradients, but the effects of 
refraction are probably small, and we may, therefore, 
expect that the observer will measure substantially the 





| j 


Ee ee 2 1 _t_ J same loudness under the two conditions of operation. 

(9102) Incidence ... Degrees. “enamxxmna™ Now we have obtained a formula for the loudness of 
- the noise of airscrews at zero forward speed, and it is 
PABLE I.—Cuaracreristics or tur Arrscrews IN THe ExrPERIMENTS AT ZERO FoRWARD SPEED. Distance R| evident from the above considerations that the same 





formula should give the noise in flight if we substitute 
the appropriate value of the tip speed, and use the 


blade chord and incidence at nine-tenths tip radius, are | measurements of noise were made by the Barkhausen 
recorded in the next three columns; the incidence is | audiometer in the rear cockpit of a two-seater single- 
calculated by standard airscrew methods. In the| engined aircraft. A very effective exhaust silencer, 
final column, the mean value of K_ is given, | designed and constructed by Messrs. Rolls Royce, was 
obtained by substituting the measured values of the | fitted. A further reference to this silencer will be 
loudness L, the corresponding tip speeds, W, the! made later; for the moment we may note that it 
distance R of the observer (88 ft.) and the airscrew| undoubtedly reduced the engine noise considerably 
characteristics from Table I, in the expression for the | below the level of the airscrew noise. The results of 
loudness given above, and taking a mean of the resulting the observations, and the calculated values of the air- 
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Il, above. The 
and the distance 
The height 


screw noise, are set out in Table 
airscrew was number 8 of Table I, 
of the observer from the airscrew was 15 ft. 
was 10,000 ft. 

The calculated incidence is given in the third line. 
The correction of 10 decibels applied to the calculated 
noise to obtain the values in the last line was based on 
the following considerations. 

The noise measured on the spinning plant will be 
over-estimated on account of reflections. A _ single 
reflection from the ground will double the intensity 
and give a 3 decibel increase if the logarithmic law 
connecting loudness and intensity is taken to apply. 
The spinning plant has several buildings near it, 
which will cause a further small increase; the total 
correction on account of reflections was taken to be 
4 decibels. A further correction is required on account 
of sheltering by the sides of the cockpit. The observer 
finds it necessary, when using the audiometer, to hold 
his head below the level of the sides of the cockpit so 
that he is out of the slipstream. To measure the 
correction due to sheltering, observations were made on 
the ground with the engine running, in the cockpit 
and outside it at the same distance from the airscrew. 
The correction was found to be 6 decibels. A total 
correction of 10 decibels was, therefore, applied. 

Comparing the values in the last line of the Table 
and the observed noise, we see that the noise is over- 
estimated by about 14 decibels. It may be that the 
airscrew is, in fact, unusually silent due to some 
characteristic of the blade sections, and that the 
over-estimate has arisen through our basing the values 
of K in the formula for the loudness on the mean curve 
in Fig. 4. We cannot unfortunately obtain direct 
evidence of this from the experiments at zero forward 
speed, for we saw that the airscrew (number 8) was 
stalled under these conditions. This discrepancy will 
be considered further when we review the observations 
of noise made on aircraft having unsilenced engines, 
and we shall find that it is improbable that the explana- 
tion lies in a peculiarity of the airscrew. Before 
passing to a general review, the engine noises will be 
briefly discussed. 

The engine noises are usually subdivided into exhaust 
noise, and mechanical noise or clatter, due to valves 
and tappets, gear wheels, &c. Mechanical noise may 
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ultimately require our attention, but it appears at 
present to be masked by the airscrew and exhaust 
noise, for in the experiments on a two-seater aircraft 
described earlier there was no detectable difference 
in the audiometer measurements when the standard 
cowling was replaced by a sound-proofed cowling con- 
sisting of two layers of Duralumin sheet enclosing a 
s the noise at the lowest airscrew 
speeds used was 72 decibels, it appears that engine 
clatter under a standard cowling is not greater than 
this, for if it were, some reduction would have been 
observed when the special cowling was fitted. It 
appears preferable to postpone the investigation of 
mechanical noises until the exhaust and airscrew 
noises have been reduced to such a level that it is 
evident that some reduction of engine clatter is 
required. There is not, I think, much doubt that a 
considerable reduction will be obtainable in water- 
cooled engines by sound-proofing the cowling, without 
much loss of accessibility. 

It should be understood at the outset that there is 
no difficulty in silencing the exhaust of an aircraft 
engine by methods similar to those adopted in auto- 
mobile engineering. A silencer containing internal 
baffles, constructed at the Royal Aircraft Establish- 
ment at an early state of the investigation, reduced the 
exhaust noise by 35 decibels. It failed to withstand 
the high temperatures of the exhaust gases, but Messrs. 
Rolls Royce subsequently constructed a baffle type 
silencer which gave 37 decibels reduction and with- 
stood prolonged running without failure. This silencer 
was used in the experiments on a two-seater described 
earlier, and enabled the airscrew noise to be measured 
in flight without risk of error on account of exhaust 
noise, thus making possible a very important step in 
the investigation. 

There is, however, a serious objection to all 
silencers of this type which have internal surfaces 
not subjected to the cooling action of the external air. 
In the event of a crash, there can be little doubt that the 
risk of fire due to petrol from a broken tank coming 
in contact with the hot surfaces is great. A second, 
but not so serious drawback, is the back-pressure, and 
consequent loss of engine power which seems to be 
unavoidable in a baffle-type silencer. The importance 
of noise reduction would probably overrule this objec- 
tion, but the increased fire risk could not be faced. 
Many proprietary and experimental silencers having 
no uncooled surfaces have been tested, but in no 
instance has a reduction of more than 10 decibels been 
obtained. The special difficulty of exhaust silencing 
lies in obtaining an effective silencer which will avoid 
the use of uncooled surfaces. 

Recently, the theory of acoustical filters has been 
applied to the problem.* New forms of silencer are 
suggested by a consideration of the underlying principles 
of the acoustic filter, and it may be that it will be 
possible to discover a form which will have no uncooled 
internal surfaces, and which will give adequate silencing. 
The inventor has his opportunity. We can only hope 
that he will be able to avail himself of it. 











* “On Acoustic Filters,” by E. Wetzmann and 
F. Nether. Ann. der Phys., vol. xiii, No.2; ‘ On the 
Application of Acoustic Filters as Silencers,’’ by K. Schus- 
ter and M. Kipnio. Ann. der Phys., vol. xiv, No. 1. 





The results of some measurements of engine noise, on 
a 12-cylinder, water-cooled engine of about 400 h.p., 
are set out in Table III. The throttle was adjusted 
to give a brake horse-power corresponding to each 
rotation rate, such as would be required in level 
flight. The observations were made at 10 ft. from the 
engine in the test house; some check observations 
made at the same distance outside the test house near 
the door through which pass the exhaust gases and the 
cooling air, showed little difference in the values. 


TaBLE III.—Observations of Engine Noise. 











R.P.M. B.H.P. Noise (decibels). 
2,010 394 107 
1,800 296 95 
1,620 225 92 
1,410 158 90 





It will be observed that the engine noise varies 
little if we except the first value in the Table, which 
corresponds to full throttle ; this observation is subject 
to some uncertainty as the value was near the limit of 
the audiometer range. Under cruising conditions 
we may take 92 decibels to be a representative figure. 
In flight, this will be reduced on account of absence of 
reflections and sheltering by the sides of the cockpit. 
A reduction of 10 decibels was made in the case of this 
airscrew, and the same reduction will be applied to the 
engine noise. It will be assumed, therefore, that the 
engine noise in cruising flight may be taken to be 82 
decibels at 10 ft., or 79 decibels at 15 ft. 


(To be continued.) 


THE BLAW-KNOX DESUPER- 
HEATER. 


IN many modern installations in which steam is 
generated at high pressure and temperature for use in 
power units, or in other ways, it is often desirable to 
have auxiliaries working with dry saturated steam, or 
such steam may be required for process work. The 
reduction of the steam to this form may be effected 
automatically in various ways, by regulator-controlled 
spray nozzles, or such an appliance as the Desuper- 
heater manufactured by the Blaw-Knox Company, 
of Pittsburgh, Pa., U.S.A., and illustrated in Figs. | 
and 2, herewith. The latter does not depend 
upon the accurate adjustment of water spray to the 
amount of steam passing, a matter of some difficulty 
even with the best form of control, if considerable 
fluctuations have to be dealt with, but is a robust 
apparatus based on the simplest principles. 

As shown in Fig. 2, it consists of a cylindrical body in 
an upright position, the lower part of the interior 
being separated from the upper by a diaphragm through 
which pass one or more open-ended tubes A, A. In 
addition, another tube is fixed in the diaphragm so 
as toact as a drain from the upper to the lower part. 
This tube ends in a pot or cylinder C, so that it is 
alwavs water sealed, and water from the draining tube 
flows over the lip of © into the lower compartment 
of the Desuperheater. The level of the water is main- 
tained automatically in this compartment, at the height 
shown by the chain-dotted line, by a feed regulator 
connected with the pipes D, D,. A high-and-low 
level water alarm E, and blow-off H are also fitted. 

Superheated steam enters the appliance through the 
connection F, and depressing the water-level round 
their bottom ends passes to the upper compartment 
through the tubes A, A. With the feed water, at 
steam temperature, maintained at the correct level, 
the steam entrains a quantity of water with it and 
becomes completely saturated when emerging into 
the upper part. With the correct level a much greater 
amount of water is carried up the tubes A, A than is 
needed to saturate the steam, and on emerging from 
the tubes the excess falls away at once and passes 
through the drainage tube. Before passing out of the 
vessel to the steam line again, the steam passes through 
adrier, known as a Tracyfier. Thisis shown at G, and 
water separated out at this point is collected and re 
turned to the bottom compartment by the piping shown. 

The Tracyfier consists of a large number of vertical 
U-shaped baffles arranged round a central core, with 
the limbs of the U pointing outwards and staggered 
so as to bring the steam into intimate contact with the 
baffle surfaces. The spaces between the elements are 
about #4 in. wide and each space immediately faces 
the recess of an element in the next row. The arrange- 
ment is claimed to deliver saturated steam carrying no 
excess moisture, and in a thoroughly clean state. 

By combination with a pressure-reducing valve and 
temperature control valve any desired final pressure 
and temperature may be obtained. In Fig. 1, 
showing the exterior of the appliance, the feed regulator 
and alarm may seen on the lower right-hand 


side. 
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THE SCANDINAVIAN SECTIONAL 
MEETING OF THE WORLD POWER 
CONFERENCE. 


(Continued from page 451.) 


Section IV of the Conference dealt with special 
energy problems of the Iron and Steel industry. 
Among the papers read before this section was one deal- 
ing with the seasonal variations which, in the power 
available from hydro-electric stations, constitutes one of 
he most important problems in the economic utilisationt 
of water-power. Mr. F. Freden, in this paper entitled 

Adjusting Production Periods to Variation of Power 
Supply in Electric Smelting,” pointed out that the 
manufacture of electric pig-iron was well suited to take 
advantage of such power when available, the yearly 
demand being met by seasonal operation of the plant 
Pig-iron not deteriorate in storage or call for 
special storage arrangements. Further, it is only pro 
duced in a limited number of standard qualities, while 
the of involved small, the energy 
consumption being about 3,000 to 4,000 kW-hr. per 
man per day. 


does 


amount labour is 
The use of seasonal power involves the 
employment of a larger number of units than if the 
plant be in continuous operation. 

Mr. Freden the effect of this on of 
production, discussing this from the point of view of 


analysed cost 


(1) increase of interest and depreciation of plant ; 
(2) loss of interest on stored pig-iron; (3) increased 
furnace costs (additional maintenance and costs of 
re-starting); (4) possible difficulties in utilising the 
furnace gases and keeping the seasonal labour em- 
ployed He stated that the cost of production, ex- 


clusive of electric power, will generally be around 65 to 
i) Swedish crowns per metric ton, and calculated that 
the increased cost due to seasonal operation would be 
6°95 or 18-80 kr. per ton, respectively, for six months 
three months per He took the 
power consumption as 2,500 kW-hr. per ton of pig-iron. 


or annum average 
On the basis of reduced prices for so-called secondary 


seasonal) power, varying in accordance with period 
concluded that in Central 
Sweden an electric pig-iron production of five to seven 
duration be The 
plant at Hagfors was quoted as an example of seasonal 
This plant was started in 1912, and has 
extended, five 


during which it is taken, he 


months would most profitable. 


operation. 


been twice now ¢ furnaces, 


kW. 


\ more comprehensive review of conditions in Sweden 


omprising 


totalling about 


was given by Lector Einar Zachrisson in a paper 
entitled ** On Load Regulation, Peak-Load Cutting and 
Surplus Power Generation in the Heavy Industries, 
Especially the Swedish Iron and Steel Works.” In 
the case of subsidiary steel works belonging to large 

meerns with well-developed water-power resources, 
the diversity of the various power consumers is such 


that there is generally no great advantage in providing 
special means for equalising the load and for cutting 
off the daily or hourly peak loads of individual works. 
Most of the independent iron and steel works operate 
their power stations in conjunction with a large power 
system. From the economical point of it 
desirable to make the most advantageous use of their 
own power resources. The power consumption of the 


Is 


view, 


works must be controlled and planned by a responsible 
official who refers appropriate production processes to 
off-peak hours and gives instructions how to load the 
During flood seasons these are 
run constantly fully loaded, providing the base load, the 
peaks being supplied by the iarge power system. In 
seasons of restricted water supply, the base load is 


works’ power stations. 


drawn from the large power system, the peaks being 
carried by the works stations, if provided with sufficient 
water The possibilities of reducing the load 
peaks of various types of furnaces and of rolling-mill 
motors, were briefly discussed, followed by particulars 


storage 


of the development of the electrical equipment of the 
\.B. Svenska Metallverken. In addition 


works of the 


to their own water and steam plants, power is pur- 
chased, an automati regulating equipment being 
employed to cut out the annealing furnace load of 


1,200 kW 


outside 


a load on the 
the peak dis 


of too high 
it after 


in steps, in case 
system, and restoring 
Appe ars 

The performance of the annealing furnaces seems 
not to have been handicapped at all by the inter 
ruptions due to the regulator In the last few years 
the State Board of Waterfalls have introduced special 
surplus and peak load rates. An example was quoted 
of a steel worksoperating astation of 2,850-kW capacity. 
which could be run at full load during the whole year. 
Additional power became necessary and a contract 
was made with the Board for the supply of 700 kW 
(two highest readings on }-hour maximum demand 
meter) at about the following prices per annum : 
2,000 kr. +- 35 kr./kW + 4, 3,2 or | dre/kW for energy 
delivered during a winter day, a summer day, a winter 
night and a summer night, respectively. Credit was 
also allowed for the energy delivered back, the energy 
to be paid for being that delivered to the works less 
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half of the back energy, as figured separately for each 
week during day and night time. 

Although formerly essentially an agricultural coun- 
try, Poland was steadily developing an iron and steel 
industry before the present world depression. This was 
shown by Mr. Z. Warczewski, in his report, “ Energie- 

| wirtschaft polnischer Eisenhiittenwerke,” in which he 
| dealt briefly with the ore, serap and coal conditions. 
From 10 per cent. to 20 per cent. of the ore and 40 per 
cent. to 60 per cent. of the scrap employed have to be 
imported, and also coal for mixing with home coal for 
coking. The fluctuations in demand make it impossible 
to meet the power and heat requirements of the steel 
by the coke-oven and blast- 
gases. economical to use the 


use of surplus 
It therefore, 
cheap coal dust available for power 
produ tion. In order to reduce the 
to variations in operation, steam engine drives are being 
replaced by electric motors. Continuous production 
and the interdependence of the various works depart- 
reliability in the power supply. 
and steel works, in addition to 
stations, are, therefore, coupled 
with 
spare 


works 
furnace 
comparatively 


no-load losses due 


ments demand absolute 
Most of the Polish iron 
having their own power 
or to neighbouring works, 
that the of 


up with the grid supply 
the additional advantage 
plant necessary is reduced. 


amount 


The practical application of the general scheme for the 
economical use of sources of energy in the industries 
of the Soviet Re public s was described by Mr. A. Scheftel 
in a paper entitled Eisen- 
hiittenwerke in der U The first example was 
that of the Makejewo Ironworks in the Donetz district. 
The reconstruction of this works is to be completed in 
1934, for a total production of 1,600,000 tons of pig- 
iron with maximum power requirements of 74,000 kW. 
The plants 24,000-kW  turbo- 
generators and six gas-engine driven generators, the 
total installed capacity being 60,132 kW. The turbo- 
generators are to work in parallel with the district 
supply system, from which further power will be drawn 
Steam is bled from one of the turbines 
for heating the works and the town. The plant at the 
Stalin Ironworks at Kusnetzk, Siberia, provides elec- 
tric power, heat, and compressed air fér the combina- 
tion of mines, coke ovens, by-product recovery works, 
iron and steel works, as wellas the town. The produc- 


Energieversorgung der 
S.S.R.” 


power contain two 


as re quired, 


tion of the combined plants when completed was given 
as 1.300.000 tons of pig-iron and 1,100,000 tons of 
rolled material per annum. The boiler plant consists 


of seven boilers, each with anormal rating of 130 tons 
per hour, supplying two house turbines of 6,000 kW 
four bleeder turbines of 24,000-25,000 kW each, 
and tive [The Magnitogorsk Works 
(Ural) when completed will have eight blast-furnaces 
with an output of 2,600,000 tons of pig-iron per annum. 
The power plant already completed has a capacity of 


each, 


turbo-blowers 


100,000 kW, the second stage adding a further 
150,000 kW. 

The two turbo-blower plants, together with their 
own boiler plants, will each contain a 6,000-kW 


turbo-generator with steam bled at 85 Ib. per square 
inch absolute for the by-product plants. There is also 
a separate electric power station with steam bleeding 
for heating the town about six miles away from the 
metallurgical Details also given of the 
combination of works manufacturing light metals and 
alloy steels located at the Dnieper hydro-electric plant, 
of 372,000 kW. The heat supply is combined with the 
utilisation of waste heat from furnaces, including the 
electric furnaces for ferro-alloys, well as the hot 
water from open-hearth and electric-furnace cooling 
systems. The ferro-alloy plant, with a capacity of 
about 60,000 kW, takes advantage of the summer 
peak capacity of the hydro-electric plant. An example 


works. were 


as 


is given of the planning of the heat balance for a 
proposed works based on the new large works at 
Nikopol, Ukraine. This includes coke ovens, blast- 


furnaces, open-hearth furnaces and rolling mills, and is 
based on the full utilisation of coke-oven and blast- 
furnace gases, as well as the waste heat of the furnaces. 

Various methods of reducing the peaks of the power 
demand were discussed by Mr. 8. Calander in a paper 
entitled ““Some Special Power Problems Relating to 
tolling Mills.” He stated that the A.S.E.A. had 
employed for rolling mills in Sweden, with satisfactory 
results, cascade connections for motors with phase- 
advancing and compounding, and also with phase- 
advancing and speed regulation as well as ¢ om pounding. 





The use of preheated blast for foundry cupolas was 
discussed by Mr. F. K. Vial in a paper on * The Griffin 
Process,”’ with particulars of the economies effected in 
a number of plants. Tables were given showing the 
quantities of heat developed and the effects on the 
quantity of iron melted per kilogram of coke of varia- 
tions in the CO, content of the gases and of different 
amounts of preheat. In the process developed by the 
Griffin Wheel Company, a portion of the gases of 
combustion are withdrawn by an exhaust fan from the 
cupola. These gases, which are partially combustible, 
are passed through a combustion chamber and then, 
at a regulated temperature, through a recuperator, 
transferring the waste heat to the air used for com- 
bustion. The resultant saving of fuel was stated to 
be from 25 per cent. to 50 per cent. In ordinary 
practice, 1 kg. of coke was stated to melt 9-4 kg. 
of iron, whereas when the blast is preheated to 600 deg.C. 
the quantity of iron melted was given as 16-1 kg., 
the quantity of air blast required to melt a given 
amount of iron being reduced by 28-4 per cent. 
Hotter, and consequently more fluid, iron also 
produced. Operating results were given for 23 plants 
with blast temperatures ranging from 145 deg. C. to 
330 deg. C., showing an average saving of 40 kg. of 
coke per ton melted. More than 2,000,000 tons of iron 
have been melted by this hot-blast since 
1926. ; 

The progress made in another metallurgical field 
was dealt with in a lengthy paper by Mr. Wilbur Jurden 
entitled ** Development and Application of Energy in 
the Mining and Metallurgical Treatment of Copper 
Ore.” The paper was descriptive of large-scale opera- 
tion and the most modern plants, being limited, as 
regards mining, to a discussion of three types of mine, 
viz., the open-cut porphyry, the porphyry body mined 
by undercutting and caving, and the vein mines worked 
by square setting and stoping methods. The porphyry 
bodies are composed of a low-grade ore running | per 
cent. to 2 per cent. copper, and are not profitable to 
work unless the body is extremely large. In the 
ordinary underground vein-deposit mine, a capacity of 
1,000 tons per day would be considered large, but the 
average for open-cut porphyry mines is probably about 
30,000 tons a day. The question of getting and trans- 
porting these quantities was discussed at length, with 
the different types of shovels and locomotives, the 
power consumption of an open-cut mine handling 
10,000,000 short tons of rock per annum being given 
as follows, all quantities in kilowatt-hours: electric 
5,450,000; electric shovels, 3,880,000 ; 
air compressors, 2,410,000; shops and miscellaneous, 
650,000; lighting, 490,000; churn drills, 410,000; 
total, 13,290,000. In the case of the undercut por- 
phyry mine the same problems occur as in an ordinary 
vein mine except in the item of underground haulage 
and hoisting, owing to the immense tonnages handled. 
Preference was expressed for a 10-ton trolley loco- 
motive to haul 20 5-ton ore cars, the gross weight of a 
loaded train being about 180 tons. Exclusive of 
hoisting, the power requirements, in kilowatt-hours, of 
an undercut mine producing 8,000,000 short tons of 
rock per annum were given camp, 376,000 ; 
shops, offices and laboratory, 2.440.000: air com- 
pressors, 8,936,000 ; mining and development, including 
mine tramming, 512,000; total, 12,264,000. In the 
vein mine the power problems are not of the same 
magnitude as in the porphyry mines, but are often 
complicated by the depth and extent of the workings 
and the necessity of operating on numerous levels, 
some as much as 5,000 ft. underground. One of the 
large mining corporations has adopted as standard a 
-ton battery locomotive for the main haulage and a 
-ton locomotive for the more inaccessible workings. 
1e equipment employed in the metallurgical plants 
was also discussed, such as ball mills, Cottrell dust- 
precipitation plants, and converters for sulphide plants. 
The power consumption for a sulphide plant with a 


18 


pre CeCSS 


locomotives, 


as: 


54 
1 
ui 


| capacity of 15,000 tons per day was given in detail, the 


He described a system designed to keep the rotor | 
current and the torque of the mill motor constant. | 


This obtained by a commutator machine and a 
special exciter, furnished with four field windings, one 
| of which is energised from the brushes of a frequency 
converter direct-coupled to the mill motor-shaft. 
| Calculation showed a nearly constant load on the 
| supply system of 800 kW, in spite of peaks amounting 
| to 2,000-4,000 h.p. He also discussed the possibility 


18 


| given outputs on the two systems. 


total amounting to 15-44 kW-hrs. per short ton of 
ore. Similarly, the car dumpers, to handle 64 70-ton 
ore cars per hour, and the pusher locomotive, crushers 
and conveyors for oxide plants were discussed, as also 
was the equipment of electrolytic copper refineries with 
soluble and insoluble anode plants. A yield of 8 Ib. 
of copper per kilowatt-hour was stated to be probably 
a fair average for deposition from soluble anodes, 
while for insoluble anodes the yield per kilowatt-hour 
would average about | lb. Details were given of the 
equipment of tanks and power plant required for 
In conclusion, the 
location and equipment of mine power plants were 
dealt with. 

In a paper entitled * Fuel Problems of the Swedish 
Iron and Steel Industry,” Professor Arvid Johansson 
stated that the main part of Swedish pig-iron is pro- 


| duced in blast-furnaces with pinewood charcoal as the 


of reducing the power requirements by mechanical | 
}means, such as the adoption of roller bearings for | 


' the mill. 


only fuel. In the electric pig-iron furnace the charcoal 
consumption is only 45 per cent. to 50 per cent. of that 
in the blast-furnace. During the years before the war 
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the annual charcoal consumption of the Swedish iron 
and steel industry was somewhat above 4,000,000 cub. 
m., but it has now dropped to considerably below half 
that figure, being 1,240,000 cub. m. in 1931. In 1930, 
the production of blast-furnace pig-iron was 46 per 
cent. of that in 1913, while the corresponding charcoal 
consumption had dropped to 41-5 per cent., due to the 
use of a more easily reducible mixture of ores, and an 
increasing amount of sinter being charged instead of 
lump ore. The weight of a cub. m. of pine wood 
charcoal is about 140 kg. About 15 per cent. of the 
charcoal is produced in by-product ovens, the re- 
mainder being still obtained from charring heaps. 
For the production of high quality steel in Sweden, 
only pig-iron made with charcoal as exclusive fuel and 
scrap originating from such pig-iron is used. As the 
supply of such scrap is not sufficient, much more pig- 
iron has to be used in the acid open-hearth process 
than is really consistent with good economy. In Sweden 
they are therefore much interested in the attempts to 
produce iron sponge by direct reduction from ore at 
a price lower than that of charcoal pig-iron. Since 
1911, iron sponge has been produced at Higandés from 
Gellivare concentrates. Considerable experimental 
work has been carried out during recent years on new 
processes for the manufacture of iron sponge. No full- | 
size plants for these new processes have yet been built. | 
In the basic open-hearth furnace, ordinary qualities 
of steel are principally produced, using imported coal. 
In the acid open-hearth furnaces, generally with a 
charge of 15 tons to 20 tons, producer gas from wood 
or peat is used, in order to keep the sulphur content of 
the steel at a minimum. For the production of 1 ton of 
steel, the consumption of wood is 2-1 cub. m. to 
2-3cub.m. The fuel used for heating steel for forging 
and rolling is coal or producer gas. Gas from electric 
furnaces burns slowly and the temperature obtained in 
the back part of the pre-heating chamber is high. This 
is of advantage when soft steel is heated, as the capacity 
of the furnace is greater. For heating hard steel this 
gas may not be used, as the material would be too much 
decarburised. Nowadays mainly electric furnaces are 
installed for annealing steel. A table was given 
showing the consumption of electricity for smelting 
purposes for pig-iron, steel and ferro-alloys for the 
years 1920 to 1930. 

The position in Italy, where the lack of coal and of 
iron ore does not favour the development of iron 
industries, was dealt with in a paper entitled “ Pro- 
blémes Spéciaux dans les Industries du Fer et de I’ Acier 
en Italie,” by Dott. Ing. G. Vignuzzi. The price of 
coal is now very low, while the conditions in Italian 
hydro-electric industries do not encourage the general 
application of electric heating. At present, ore is 
treated nearly exclusively in  blast-furnaces; the 
manufacture of cast-iron in open electric furnaces is, 
however, steadily growing. Electric steel melting 
furnaces are widely used, although open-hearth furnaces 
are still preferably employed for large-scale production 
of ingots. Those firms not having their own hydro- 
electric plants, but dependent on purchased power, 
generally give the preference to open-hearth furnaces, 
since they can buy coal when required, instead of being 
compelled to guarantee a considerable load for several 
years in order to secure a favourable rate per kilowatt- 
hour. The conditions for the application of electric 
heating in the Italian iron industry are not very 
favourable. The establishment of important plants 
of this kind, at present under construction, was stated 
to be mainly due to the wish to find outlets for the 
power generated in the country in order to com- 
pensate for the reduction in consumption caused by 
the world depression. 

A careful analysis of the results to be expected 
from the use of preheated air was given by Dr. Ing. A. 
Schack in a paper entitled “ Ueber den Einfluss der 
Art des Brennstofis auf die Warmeersparnis durch 
Luftvorwirmung.” A general equation was developed, 
based on the heating value of the fuel and the heat 
capacity of the products of combustion, from which 
seven diagrams were prepared. These showed the 
saving of fuel for various degrees of preheat, using oil, 
coal, coke-oven gas, mixed blast-furnace and coke- 
oven gases, hot and cold producer gas from coal, and 
blast-furnace gas, respectively. The fuel saving 
increases as the calorific value of the fuel decreases, 
except in the case of producer gas, for which the 
saving is less than with other gases having an equal 
calorific value. This Dr. Schack attributed to the fact 
that coal is partially burnt in the production of the 
gas and that the cold air used in the producer must be 
considered as reducing the effect of the preheat in the 
secondary air. He therefore recommended preheating 
the producer blast, utilising for this purpose the 
available waste heat of the furnace. 

Another paper dealing with conditions in Sweden 
was presented by Professor B. Afzelius, entitled “ Allge- 
meine Gesichtspunkte fiir Abgaskessel in schwedischen 











Eisenwerken.” Waste-gas boilers as installed during 





the last ten years in Swedish iron works are giving 


satisfactory results in respect of steam generation, 
service, &c. He pointed out that the installation of a 
waste-heat boiler should improve the output of a 
furnace without making it more difficult to operate, 
the furnace being the main item to consider and not 
the boiler. He stressed the importance of preventing 
air leaks and discussed various types of boilers, also 
the economics of the recovery of waste heat. 


(To be continued.) 


A COKE-FIRED REHEATING 
FURNACE.* 


By F. Lioyp, M.Eng., and Prorgssor R. V. 
WHEELER, D.Sc. 

In the reheating of certain classes of steel sheets and 
billets, it is regarded as essential that, in addition to 
there being a reducing atmosphere, the bed of the 
furnace should not become cool. For this reason, 
the normal type of gas-fired furnace, receiving gas and 
air through ports at the ends, has been found to be 
unsuitable for such work. The form of furnace 
generally preferred is one in which an open bed of 
lump coal is used. With a view to providing a gas- 
fired furnace the bed of which would retain its heat 
during charging, experiments were made wherein a 


mixture of gas and air could be fed through a granular | 


bed, formed of broken firebrick, over its whole area. 
Later it was found that, for several reasons, a bed of 
broken and sized metallurgical coke was preferable to 
firebrick, and that the use of gas was then necessary 
only when starting up the furnace. This paper out- 
lines the experiments made, and describes a coke-fired 
reheating furnace as eventually designed. 

The earlier experiments were made with a furnace, 
reconstructed from an existing bar furnace, having 
a combustion space 16} ft. by 3 ft., with an arched 
roof 14 ft. high at the centre and just over 1 ft. at 
the sides. The furnace, shown in Figs. 1 and 2, page 
480, was designed to be fed by coal gas through 
a bed B, formed of broken pieces of refractory material, 
the gas supply being delivered through a 6-in. main C, 
to 21 parallel pipes of heat-resisting steel, 6 in. apart, 
passing across the furnace, each having 32 holes } in. 
in diameter arranged in two rows along its length. 
The delivery of gas to each pipe could be regulated 
separately, and the whole supply could be controlled 
by a main valve. The grate upon which the furnace 
bed was formed was completed by iron bars, of 14-in. 
section, placed between and slightly above the gas 
pipes. An ash pit A, below the grate, was completely 
closed by removable iron doors, and air was supplied 
through parallel pipes, half-way across the grate, 
connected to a 3-in. main D, that ran just below the 
gas main. Nine such pipes, of l-in. internal diameter, 
were provided, their ends being bent downwards to 
within 6 in. of the floor of the ash pit. A rotary fan 
blower supplied the air. As with the gas, the delivery 
of air from each air pipe could be controlled separately, 
or the whole could be controlled by a main valve. 

The furnace had a flue H, 24 ft. from each end of 
the combustion space, each controlled by a damper 
G, G’, and communicating with a single central stack F. 
These arrangements allowed of the satisfactory adjust- 
ment of the temperature throughout the fuel bed, 
and, once the correct positions of the valves on the 
branch pipes for gas and air had been determined, 
control of the working temperature could be effected 
by the movement of the dampers only; or the main 
gas and air valves could be altered if a different working 
temperature were required. 

As stated in the introduction, the original intention 
was to use broken firebrick as the refractory material 
for forming the bed of the furnace. Although the 
results obtained with this material were promising, 
it was evident that the high thermal capacity of the 
firebrick was a disadvantage when starting the furnace 
from the cold. When considering other materials, 
hard metallurgical coke appeared to offer advantages, 
namely, its reducing action on the products of com- 
bustion of coal gas, and the possibility, if excess air 
were used, of the coke contributing to the generation 
of heat within the furnace. Broken and sized coke, 
through 2 in. and on 1} in., was used, the depth of the 
bed being 6 in. and the weight of coke, 6 cwt. Three 
varieties of cokes, two by-product and one beehive, 
were tested, and it was found that the harder beehive 
coke was too reactive, burning away too quickly when 
there was excess of air. All subsequent tests, there- 
fore, were made with by-product coke. 

A test was made to determine the consumption of 
coal gas (500 B.Th.U. per cubic ft.) and coke (12,400 
B.Th.U. per lb.) whilst maintaining the bed at a 
temperature of 1,000 deg. C., no material being heated. 
The gas required was 750 cub. ft. per hour, and the 
coke consumed during a run of 8 hours, the tempera- 


* Paper read before the Iron and Steel Institute, 
Sheffield, on Thursday, September 14, 1933. Abridged. 
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ture remaining constant at 1,000 deg. C., was 1 ewt. 
Subsequent industrial use of the furnace included (a) 
the heating (effected in 6 minutes) of 15-ft. bars to 
600 deg. for reeling; (b) the annealing of 15-ft. round 
bars, { in. in diameter; and (c) the reheating of billets 
at 950 deg. C. All these operations were satisfactorily 
carried out, the bars being evenly heated throughout 
their length without any scaling, and the billets rolling 
well. The charge of billets (34, each weighing 38 Ib.) 
took 1} hours to attain a temperature of 950 deg. C., 
and the thin scale formed on them separated readily 
at the first pass of the rolls. 

The Destruction of Smoke.—For some metallurgical 
operations, the presence of smoke particles in the 
furnace atmosphere appears to be desirable. In order 
to prevent this smoke from being delivered into the air, 
arrangements are often made to pass it, with or without 
air, into the combustion space of another furnace. 
Such a practice is common in the manufacture of 
Sheffield sheet, for which two furnaces are employed, 
the one, the normalising furnace, being cooler than 
the other. Tests were made in which heavy smoke 
from a coal-fired furnace was passed into the ash pit 
of the gas and coke fired furnace, the bed of which 
was at a temperature of 1,100 deg. C. The tests were 
highly successful. No smoke issued from the stack 
furnace, and the combustion space was filled 
with flame, which issued also from the doors of the 


furnace. The heat evolved by the combustion of the 
smoke allowed of the furnace temperature being 
maintained without the use of coal gas. It is thus 


evident that the gas and coke fired furnace can with 
advantage be used as the hotter of a pair of sheet- 
heating furnaces. The cooler, normalising furnace can 
be coal-fired, the smoky atmosphere considered desirable 
for obtaining the “ Sheffield” finish being obtained in 
the usual manner, and the smoke leaving the furnace 
being usefully burnt in the hotter furnace. Tests of 
the atmosphere of the gas and coke fired furnace 
when smoke was passed through it showed that less 
than 0-5 per cent. of oxygen was present. 

The Character of the Atmosphere within the Furnace.— 
One of the reasons for using coke as the refractory 
material for the bed of the furnace was to effect the 
reduction of the products of combustion of the coal 
gas, so that the scaling of steel heated in the furnace 
would be prevented. Although scale formation could 
be prevented without much difficulty, it was found 
that, with high-carbon steels, some decarburisation 
occurred. Laboratory tests with atmospheres of the 
same compositions as those within the furnace, under 
several different conditions of heating, showed that 
the principal cause of decarburisation, there being 
no formation of scale, was the presence of traces of water 
vapour formed by the combustion of the coal gas 
and remaining undecomposed by the hot coke. 

Tests were therefore made in which, after the coke 
bed of the furnace had been heated to redness by 
burning coal gas, the gas was cut off and the heat 
maintained by burning the coke alone. This arrange- 
ment was entirely successful. Temperatures ranging 
between 700 deg. C. and 1,100 deg. C. could be main- 
tained at will, and the amount of water vapour in the 
furnace atmosphere did not exceed 1-4 per cent. 
Bars of 0-65 per cent. carbon steel heated in the 
furnace for rolling were free from scale, and metallo- 
graphic examination showed that there was less than 
0-0003 in. of decarburisation. 

The Effect of Variation in Temperature of the Fuel 
Bed.—With air alone passing through the coke, the 
temperature of the bed was varied over the range 
1,000 deg. C. to 700 deg. C., that is to say, over the 
range used for normalising steel sheets, an operation 
usually carried out with a heavily smoky atmosphere. 
Average analyses of the furnace atmospheres with 
different temperatures of the fuel bed are given in 
Table I: 


Tasie I. 


Analysis of Atmosphere. 
Temperature of 
Fuel Bed. | 


COo. | N 


deg .C. 2 | co. Oo. No. 
Per cent. Per cent. | Per cent. | Per cent. 
' 

1,000 15-8 | 8-4 Nit | 75-8 
900 20-0 0-9 Nil 79-1 
800 17-4 Nil 3°3 79-3 
700 Nil 9-6 | 79-4 


11-0 


The oxygen present when the bed was at a tempera- 
ture less than 900 deg. C. was due to leakage of air 
inwards at the furnace doors. In order to test the 
scaling and decarburising action of the atmospheres 
obtained when the temperatures of the bed were 800 
deg. C. and 700 deg. C., a billet of 0-6 per cent. carbon 
steel was rolled into a bar of 1}-in. square section, and 
five test-pieces, each 6 in. long, were prepared from it. 
One test-piece was allowed to cool in air after rolling, 
whilst the other four, still hot from the rolls, were 
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reheated in the furnace at 800 deg. C. 


two during 15 minutes and two during 30 minutes, | exceeded the gain in weight due to scale formation. 


and allowed to cool in air. 
decarburisation of these test-pieces are given 
Table IL: 

Taste Il. 


Mean Depth 


Treatment of Decarburisation 


In 0-001 
Air-cooled from rolls os 6 
Reheated at 800 deg. C. during 15 minutes 8 
800 < 7 
700 » = 10 
, 700 » 30 15 
The atmosphere existing above the fuel bed at 


800 deg. C. thus caused but little decarburisation, 


oxygen and no carbon monoxide. In 


experiments, in which specimens of a 0-8 per cent. | carbon steels, atmosphere IIT caused the least scale 


carbon steel were heated during 2 hours at 700 deg. C. | formation. 
in the atmosphere obtained when the | decarburising action. 


and 800 deg. C. 


fuel bed was at 1,000 deg. C. (containing 8-4 per cent. | (a) Stainless ; 











despite the fact that it contained about 3 per cent. of | The amount of scale decreased as the carbon content 
laboratory | of the steel increased. 


The mean depths of | The changes of weight, over the whole range of steels, 
in | were not so marked with atmosphere III (containing 


but little water vapour) as with atmospheres I and II. 
BVe 


TABLE 


Analysis of Atmosphere. 


Atmosphere CO. | CO. | Ho. | CHy. | HeO.| No. 
Per Per Per Per Per Per 
cent. | cent cent cent cent. | cent. | 

| 
I. Excess of coal 
gas 11-2 4-8 1-1 2-7 | 10-6 | 69 
IT. Less coal gas 12-7 4°5 1-9 1-1 6-2 | 73-6 
Iil. Air only 15°5 8-3 Nil Nil 1-5 | 74-7 


of | 


| 
| 


Over the whole range 


Atmosphere III also had but little 
The alloy steels tested were : 
(6) silicon-chromium valve steel ; 


—_ | 


(c) 


x. 
F 


Fig.2. SECTION X 
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of carbon monoxide), no decarburisation could be 
detected. Further specimens of the same steel were 
heated in that atmosphere during 2 hours at 1,000 deg. 
C., cooled down, and then reheated during 2 hours at 
750 deg. C., 800 deg. C., and 850 deg. C. No marked 
change in weight occurred after heating at the lower 
temperatures, and the scale formed at 1,000 deg. C. 
was not lifted. It can be concluded that, by increasing 
the depth of the coke bed, so as to introduce carbon 
monoxide into the atmospheres obtained with the lower 
fuel-bed temperatures, conditions suitable for the 
normalising of sheet steels would be assured 
Comparison with Coal-Fired Furnaces. The scaling 
and decarburising action of the atmosphere obtained 


when the coke bed was maintained at 1,000 deg. C., 
using air alone, has been compared with that of | 
(a) a coal-fired continuous billet-heating furnace of 


reverberatory type, and (b) a coal-fired billet-heating 
furnace of box type. Polished rods of steel, 2 in. long 
and } in. in diameter, were heated in the three atmos- 
pheres during 2 hours. The results are summarised 
in Table III. The weights of scale recorded for the 
specimens heated in the coal-fired furnace are rather 





Taste I1l.—Scaling and Decarburisation Tests at 
1,000 deg. C. 
Carbon Content of Steel 
0-29 0-83 1-06 1-50 
Per Per Per Per 
cent cent cent. | cent 
Weight of scale. Gramme per 
square centimetre 
Coke-fired furnace 0-0075 0-0024 0-0019 0-0005 
Coal-fired furnace (a) 0-202 0-194 
furnace (5) 0-145 0-124 0-114 0-108 
Depth of decarburisation. In 
0-001 
(i) Complete 
Coke-fired furnace Nil 2 Nil Nil 
Coal-fired furnace (a) 6 Nil 
* » 0) 4 26 16 8 
(ii) Partial 
Coke-fired furnace 19 18 25 25 
Coal-fired furnace (a) 20 40 
(b) 20 10 


lower than the actual amounts formed, for slight losses | 
occurred during manipulation. 

The Effect of Moisture in the Furnace Atmosphere. 
I'he atmospheres obtainable in the furnace, according 
to whether gas or coke was the principal fuel used, are 
represented by the analyses given in Table IV. 

The scaling and decarburising action of these three 
atmospheres on a range of carbon steels (0-29 per cent. 
to 1-5 per cent. of carbon) and alloy steels was carefully 
studied in laboratory experiments. Details need not 
given here. The tests with the carbon steels 
showed that, as the carbon content increased, the loss 


be 


| reveal any decarburisation of steels a, 6 and c. 


ae ; 
’. and 700 deg. C., | in weight due to decarburisation balanced and finally | The furnace is normally operated with its door raised 


about 3 in., to provide a working opening, so that it is 
essential to control the air supply in such a way as to 
maintain a slight positive pressure within the chamber. 

The atmosphere immediately above the fuel bed, 
with which the steel undergoing treatment is in contact, 
varies in composition according to the temperature. 
Typical analyses are given in Table V : 

TABLE V. 


Composition of Furnace Atmosphere. 
Temperature of 
Fuel Bed. 
Deg. C. 


COo. co. Oo. Ho. 
Per cent.| Per cent.| Per cent.| Per cent. 


Nil 
Nil 


10-0 


25-0 | 


15-0 
3-0 


950. . 


The carbon monoxide burns readily with the secondary 
air supply at the arch of the furnace, heating the 
brickwork to a high temperature, so that much heat 
is radiated on to the charge in the furnace. 
CO,, 


An 
average analysis of the flue gases is: 17-0; 


O,, 3-5 per cent. ; CO, nil. 
















Staybrite ; (d) and (e) high-speed steels; and 
(f) molybdenum steel. All these steels 
were subjected to atmosphere IIL at 1,000 
deg. C., and the high-speed steels were treated at 1,200 






deg. C. also. 

The scaling of steels 6 and ¢ was slight; such scale 
as was formed was yellow-green on 6 and dark green 
on c. Steel a was affected more markedly, the scale 
being light grey in colour. With the high-speed steels, 
the small amount of scale formed was dark grey and 
firmly adherent. Microscopical examination failed to 
The 
high-speed steels were affected to a depth of from 
0-005 in. to 0-008 in., but the effect appeared to be 
one of oxide penetration rather than of carbon removal. 

The general performance of the furnace thus showed 
that a highly satisfactory atmosphere for the heat 
treatment of a wide range of steels could be obtained 
if coal gas were used only for starting the combustion 
of the coke. A disadvantage of the use of coke alone, 
in such a manner as to obtain a reducing atmosphere in 
the furnace, the of heat due to unburned 
carbon monoxide passing up the stack. A new furnace 
was therefore designed in which provision was made 
to burn the carbon monoxide after it had left the 
furnace and to utilise its heat of combustion. 

The furnace was designed primarily for the hardening 
of tool steels. It has a coke bed, 3 ft. long, 22 in. 
wide and 9 in. deep, supported by transverse firebars 
<d ash pit to which air is supplied under 
shown in Fig. 3). The firebars have deep 
webs, so as to obtain a rapid transfer of heat from 
them to the ingoing air. To ignite the coke, a supply 
of coal gas, aerated by means of a “ Sheffield forge ” 
type of injector, is led to a series of burners, made of 
heat-resisting steel, beneath the firebars. As soon as 
the coke has ignited, the gas supply is cut off, but a 
portion of the air supply to the fuel bed is led through 
the gas pipes to cool them and to prevent dust from 
entering the burner holes. The gases immediately 
above the fuel bed contain a high proportion of carbon 
monoxide. A secondary supply of air (heated), under 
independent control, is admitted to the furnace arch 
to burn the carbon monoxide out of contact with the 
material that is being heated in the furnace. The 
flue gases pass downwards at each end of the furnace 
to ports below the level of the coke bed, whence the 
flues pass to a single damper at the base of a short 
stack at the back of the furnace. 

When starting the furnace from cold, coal gas is | 
burned for about 20 minutes, using about 100 cub. ft. ; 
the working temperature can then be attained within 
a further 40 minutes by using air alone. If the furnace 
has been used during the previous day, the coke bed 
retains sufficient heat to enable active combustion to 
be obtained, using air alone, in about 40 minutes. | 
The temperature of the fuel bed can readily be con- 
trolled over the range 750 deg. ©. to 1,100 deg. C. by | 
suitable adjustment of the air supply and of the damper. | 


was loss 


over a close 
pressure (as 











Tests of the scaling and decarburising action of the 
atmosphere were made on polished cylinders of 0-60 
and 0-83 per cent. carbon steels heated during 30 
minutes at 850 deg. C. Test-pieces allowed to cool 
slowly in air showed a thin film of easily removable 
scale, the increase of weight being 0-003 gm. per 
square centimetre. Oil-quenched test-pieces had a 
thin film of firmly adherent black scale, the gain in 
weight being 0-001 gm. per square centimetre. Polished 
and etched specimens examined microscopically did 
not disclose any decarburisation. This furnace has 
been in continuous service for heating small bars of 
drill steel to 850 deg. C. for hardening. About 200 Ib. 
of steel per hour can be heated with a coke consumption 
of 30 lb. per hour. This performance naturally could 
be improved by heat-insulation and reeuperation, both 
of which were purposely omitted from the furnace to 
simplify its construction for experimental purposes. 

These experiments have been made as part of a 
programme of work organised by the Joint Advisory 
Committee of the Sheffield, Rotherham and District 
Smoke Abatement Committee and of the Sheffield and 
District Manufacturers’ Committee, the investigators 
being Dr. H. A. Fells and, later, Dr. J. K. Thompson. 


OvERHEAD Lrivges AssoctatTion.—The annual conversa- 
zione of the Overhead Lines Association will be held at 
the Georgian Restaurant, Harrods, Limited, Brompton- 
road, London, 8.W.1, on Friday, November 17. Further 


particulars may be obtained from the honorary secretary, 
Mr. E. A. Boyd, Broadway Buildings, Westminster, 
London, 8.W.1. 

STRENGTHENING Rartway BRIDGES OvER RIVER 


Avon.—With the placing of a contract for the strengthen- 
ing of a bridge between Kelston and Weston, the London 
Midland and Scottish Railway Company has taken the 
first step in an important scheme of bridge reconstruction 
on their line between Mangotsfield, near Bristol, and 
Bath. Under this scheme, six bridges carrying the 
railway over the River Avon on this section of line, 
together with several smaller bridges on the same route, 
are to be reconstructed with the object of permitting 


| the employment of heavier locomotives than those at 


present allowed over the line. 


British Starter Batrery AssocraTiIon.—Speaking 
at the Exide luncheon held on October 12, at the Claren- 
don Restaurant, Hammersmith, in connection with the 


| Olympia Motor Show, Mr. D. P. Dunne, managing director 


of Messrs. Chloride Electrical Storage Company, Limited, 
referred to the formation of the British Starter Battery 
Association. He said that, in order to establish uniformity 
in the starter battery industry, and for the protection 
both of the public and the traders engaged in that 
industry, the principal makers of starter batteries had 
formed the above-mentioned association, which had been 
exceedingly well received and was accomplishing its 
work satisfactorily. 
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THE NEW PASSENGER QUAY AND 
MARITIME STATION AT THE 
PORT OF CHERBOURG. 


By Brysson Cunntneuam, D.Sc., M.Inst.C.E. 
(Concluded from page 429.) 


THE Maritime station shown in Fig. 16, has a 
frontage to quay No. 1 of 500 m., of which 280 m. 
represents the main buildings and the rest a covered 
extension of the upper promenade gallery. The main 
edifice is a structure of two storeys, 42 m. in width, 


in the centre of which on the upper floor lies the| stratum below. The constructional work is of 


waiting hall, flanked by pavilions on each side, 





four tracks, the roadway, 15 m. wide, for auto- 
mobile and vehicular traffic generally, and the 
sidings and service lines for heavy goods, baggage, 
and mails. The disposition of the arrangements 
will be best understood from an inspection of the 
plan in Fig. 11, page 482. Views of various parts of 
the interior are given in Figs. 21 and 22, page 483. 

A cross-section of the mole is given in Fig. 19, 
from which it can be seen that the station building 
is supported on piles, which number 923, from 
19 m. to 20 m. in length, driven through the light 
sand filling and the natural ground to the rock 





| reinforced concrete with brick panels and artificial- 
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THe New Maritime Station. 








Fig. 17. 


which form ceremonial entrances (portes d'honneur) 
and are surmounted by turrets containing water- 
tanks. On one of the pavilions is erected, to a height 
of 67 m. above the quay, the campanile, or clock 
tower, which is a most striking architectural feature, 
visible at a distance of 15 miles out at sea. 

On each side of the waiting hall are the two 
customs examination halls and the accommodation 
allocated to various services, such as the offices of 
shipping companies, telegraph cable and telephone 
offices, exchange bureau, refreshment bar, and 
general facilities for passengers arriving and depart- 
ing, including special accommodation for emigrants. 

Below, on the ground floor, are the railway 
station, a great hall 240 m. long and 36 m. wide, 
with the arched ribs of its roof rising 20 m. above 
rail level and possessing three platforms served by 








Quay No. 1 anp TRAVELLING GANGWAYS. 


| stone dressings. The moulded stone is composed 
| of crushed granite and gravel, treated after erection 
|with the sand blast to bring out the natural 
| appearance of the local granite, which has a light 
| pinkish tint. The roof, which is in three spans, 
|is covered with copper sheeting, which the saline air 
will oxidise, producing a green colour. 

An interesting feature of the quay front is the 
set of nine movable bascule gangways, which 
serve to transmit passengers and their hand luggage 
between the deck of the vessel alongside the quay 
and the upper floor of the maritime station. These 
structures, shown in Figs. 17 and 20, have a length 
of 30 m. and an internal width of 3-8 m., divided 
so as to give a passage-way on foot alongside a 
moving belt for light luggage. At each extremity 
of the belt is a short length of roller runway. 








Baggage is handled on the upper floor of the station 
by means of electric trucks. 

The quay is also served by a series of electric 
cranes, of which one has a capacity of 15 tons, 
four of 5 tons, and two of 3 tons. They run on 
tracks immediately in front of the bascule gangways, 
which can be withdrawn to allow a free passage for 
the cranes. 

The structure of the Maritime station has been 
executed by Messrs. Christiani and Nielsen, the 
contractors, to the designs of M. René Levavasseur, 
D.P.L.G., architect to the Chamber of Commerce, 
in conjunction with the maritime engineering service 
of the Department des Ponts et Chaussées under 
M. Lecocq, engineer-in-chief, and M. Chalos. The 
quay and the mechanical equipment have been 
installed by the same service under M. Lecocq, 
with M. Raymond Fleury as resident engineer. 
Messrs. Jean and Hue were in charge, under the 
direction of M. M. Lecocq and Fleury, of the opera- 
tions in the manufacturing works, etc. 

The total cost of the Cherbourg Maritime station 
has amounted to 70,000,000 fr., of which 47,000,000 
fr., or rather more, represents the cost of quay 
No. 1, the building and structural parts; about 
18,000,000 fr. the cost of the mechanical equipment, 
including the quay cranes and movable gangways ; 
and the balance the cost ‘of the railway tracks and 
connections. The entire scheme of development 
under way with the dredging of the approach 
channels will involve an expenditure of about 
200,000,000 fr. 

The initiative of this outstanding project and its 
successful accomplishment are primarily due to 
the Cherbourg Chamber of Commerce, to whose 
president, M. C.-Th. Quoniam, a tribute of respectful 
compliment must be paid for the patience and 
perseverance with which for many years he has 
pursued his ideals for improving the port of Cher- 
bourg, to bring it into line with the leading passenger 
and commercial ports of the day. In his untiring 
advocacy M. Quoniam has had the cordial co-opera- 
tion of M. Léon Ménut, the treasurer of the Chamber. 
The great bulk of the outlay—approximately seven- 
tenths—will fall upon the Chamber; and it is, 
accordingly, to be hoped that this ambitious and 
far-sighted enterprise will be crowned with financial 
success. 

The writer concludes with an expression of his 
obligations to MM. Quoniam, Levavasseur and 
Fleury, as also to M. Raaschou, the representative 
of Messrs. Christiani and Nielsen, for the information 
and assistance courteously given him during his 
visit to the port and for the plans and photographs 
reproduced in this article. 








WIND ACTION ON BUILDINGS. 
By Rosiys Fiemine. 


ConTRIBUTIONS to the technical Press, especially 
of the United States, on wind pressure, wind 
stresses, wind bracing and kindred subjects have by 
no means abated during the past two or three years, 
and a review of recent contributions bearing 
on these subjects may be of interest. By way 
of introduction a tribute may be paid to the 
British Department of Scientific and Industrial 
Research. Their “ First Report of the Steel Struc- 
tures Research Committee,” gave promise of 
achievement from the wide range of research 
they have inaugurated in the field of steel 
structures. 

Wind Pressure.—The late Sir Thomas Stanton, 
in the report just mentioned, suggested that the 
London regulation of 30 lb. per square foot on the 
upper two-thirds of exposed surface could safely be 
modified to 15 lb. with the addition of a clause to 
the effect that in large and exposed structures this 
allowance might be increased. These suggestions 
were embodied in the recommendations for a Code 
of practice drawn up by the Committee. It should 
be borne in mind that the London Building Act of 
1930 prohibited the erection of a building (not being 
a church or chapel) to a greater height than 
80 ft. “exclusive of two storeys in the roof and 
ornamental tower turrets or other architectural 
features or decorations.” This barred the sky- 
scraper, which is so prominent in American cities. 

In the United States the prescribed wind pressure 
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on buildings varies from 10 lb. to 30 lb. per square 


foot on exposed surfaces. In New York and Chicago | 


it is 20 lb. per square foot with certain modifications. 
Other cities are changing to this value. It may 


be taken as representing the general up-to-date 
American practice, although not without some 
dissent. Albert Smith, formerly professor in Purdue 


University, author-chairman of the Committee of the 
American Concrete Institute constituted to determine 
a basis of design for hurricane exposure, wrote : 
“In computing wind loads, the following unit 
pressures, varying with the height above side- 
walk, shall be used: 0 ft. to 200 ft., 20 Ib. ; 200 ft. 
to 300 ft., 25 lb. ; 300 ft. to 400 ft., 30 lb. ; 400 ft. 
to 500 ft., 35 lb. ; 500 ft., 40 Ib.’’* 

James D. Marshall, after a careful study of data 
collected obtain of wind 
pressure to be considered acting on the faces of tall 
buildings in the Kansas City area, says in his 
monograph}: “ For buildings exposed to a clear 
sweep of wind from base to top the author proposes 
using a horizontal wind pressure of 30 lb. per square 
foot for a height of 50 ft. from the base, with an 
additional 1 lb. per square foot for each succeeding 
10 ft.” Kansas City is in the hurricane region. 

The present writer has recommended{ that, for 
the design of buildings other than mill buildings, 
a minimum horizontal wind pressure of 20 lb. per 
square foot be assumed up to a height of 200 ft. 
above ground level. For surfaces above the 300-ft. 
level 2 lb. per square foot are to be added for every 
100 ft. in height. In regions of extreme high wind 
these figures should be increased, 

Quoting the Research report :—In Canada the 
wind pressure to be assumed is 20 lb. per square 
foot for the first 40 ft. from the ground and 30 Ib. 
per square foot thereafter. In Sydney 30 lb. per 
square foot is to be assumed for buildings of a height 
exceeding four times the least width. In Melbourne, 
Adelaide, and Hobart the corresponding figure is 


to a reasonable basis 


* “ Basis of Design for Hurricane Exposure,” Pro- 
ceedings American Concrete Institute, vol. xxviii, page 837, 
February, 1932. 

t Wind Pressure for Buildings in the 
Area, 1932. 

t Wind Stresses in Buildings, by Robins Fleming. 
John Wiley and Sons, Inc., 1930. 
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25 Ib. per square foot. The German formula from | 
which wind pressures are to be calculated gives for 
vertical wall surface up to a height of 49-2 ft. 
20-5 lb. per square foot ; from 49-25 ft. to 82 ft., 
25-6 lb. per square foot ; and more than 82 ft. high, 
30-8 lb. per square foot. In France the normal 


24-6 lb. per square foot. In Spain and Belgium a 
** standard ’’ wind pressure normal to the direction 
of the wind of 41 lb. per square foot is to be taken 
at places within 12-4 miles of the Spanish coast and 
within 6-2 miles of the Belgian coast. At places 
inland, the standard is 24-6 lb. per square foot for 
Spain and 20-5 lb. per square foot for Belgium. A 
percentage of the “‘ standard ”’ pressure is to be used 
in calculations. On vertical walls up to 49-2 ft. in 
height 50 per cent. is to be used; from 49-2 ft. 
|to 65-6 ft., 75 per cent.; from 65-6 ft. to 82 ft., 
100 per cent. ; and above 82 ft., 125 per cent. 





| Valuable research work relating to wind gusts 
|has been carried on by the Department of Engi- 
|neering Research of the University of Michigan. 
| It is financed by the National Electric Light Asso- 
|ciation as a study of the loading and strength of 
|overhead electric power lines. An experimental 
| power line has been built of poles 50 ft. high spaced 
60 ft. apart and a vertical tower 250 ft. high.* 
With special recording anemometers at the top of 
the poles and at 50-ft. vertical intervals on the tower, 
simultaneous readings of velocities are taken. The 
pole anemometers give a horizontal section and the 
tower anemometers a vertical section of the wind. 
Since no commercially available type of anemometer 
would answer for the purpose intended, a new type 
of pressure-plate anemometer was devisedt whereby 
the average velocity over intervals of time as short 
as one-fourth of a second can be accurately recorded. 
Thus, at one station there was an increase in one 
second from 39 m.p.h. to 59 m.p.h., giving a change 
of pressure from 5-0 Ib. to 11-5 lb. per square foot. 





* R. H. Sherlock and M. B. Stout, Picturing the 
Structure of the Wind,” Civil Engineering (New York), 
vol. ii, page 358, June, 1932. 
| + R. H. Sherlock and M. B. Stout, “* An Anemometer 
| for a Study of the Wind,” Engineering Research Bulletin 
| No. 20 of the University of Michigan, May, 1931. 








wind pressure to be assumed on a vertical wall is | 











ENGINEERING 

















“ENGINEERING 


7 ~~ 
(4066.%,) 


Statistical analysis will eventually be made~and 


| peak velocities correlated with the long-time records 
lof the United States Weather Bureau, where wind 


velocity is recorded in terms of the average for 
five-minute intervals. It is expected that results 
| will be made available in such form as to be useful 
|to the structural engineer. It is also to be hoped 
| that data will be obtained for gusts of high velocity. 
More information is needed on the dimensions of 
gusts. “A gust about 50 ft. by 50 ft. seems to be 
| most common, but many are smaller.”* 

Lieutenant H. MacT. Sylvester, in a paper ‘ Wind 
Loads on Airship Hangars,” read before the Aero- 
nautic Division of the American Society of Mecha- 
nical Engineers, says,t “‘ The present state of the 
art does not permit of absolute reliance upon 
the wind-tunnel results in making calculations for 
design.” This brings up the subject of the actual 
value of results obtained from experiments with 
models in a wind tunnel. Perhaps greater value 
than hitherto can be placed upon such experiments 
if made with large-scale models in the two huge 
wind tunnels recently erected. The wind tunnel 
at Langley Field, Virginia, built at a cost of over 
1,000,000 dols., was dedicated May 27, 1931. The 
actual working section—the section where the aero- 
plane is to be tested— is 30 ft. high and 60 ft. wide. 
The compressed-air wind tunnel of the National 
Physical Laboratory of England ranks second to 
that at Langley Field. It is described in detail by 
Ernest F. Relf.§ 

It is seen from the foregoing that there is little 
unanimity of opinion as to the wind loading that 
should be assumed in the design of structures. At 
the same time, the first and foremost question in 
| designing for wind resistance is ‘‘ What loads shall 
| be used?” Dryden and Hill in their monograph 


* E. P. Goodrich, ‘‘ Observations on the Size of 
Gusts,’’ Civil Engineering (New York), vol. i, page 706, 
May, 1931. 

+t Paper read at the Buffalo meeting, June, 1932. 

} Avtation, vol. xxx, page 405, July, 1931. Scientific 
American, vol. cxlv, page 125, August, 1931. 

§ ENGINEERING, vol. cxxxvii, page 428, October 2, 
1931. 
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THE NEW MARITIME STATION AT CHERBOURG. 
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and V = velocity in miles per hour). A value, 
K = 0-004, has been used in the past. Stanton, 
whose papers are entitled to great weight, gives as 
an average from pressure boards K = 0-0032, 
which value is at present largely accepted. The 
Bureau of Standards determine K by the Pitot tube 
to be 0-00256. 

Dryden and Hill in their ‘‘ Wind Pressure on 
Structures,” previously quoted, write, ‘We know 
now that measurements on a flat plate do not give 
results applicable to the sides of a building.” Dr, 
Arnstein, after his experiments with a model of 
the Akron hangar in a wind tunnel, writes, “ We 
do know that the common practice of computing 
wind pressure per unit projection is a wholly 
unsubstantiated procedure.”* 

The article “‘ Wind Pressure on Structures ”’ in 
the American Civil Engineers’ Handbookt may 
here be quoted: “The current practice of most 
structural engineers is to consider neither the shape 
of the structure, the nature of the exposure, nor the 
probable maximum wind velocity. All of these 
variable factors are lumped together in a design 
wind load of usually 20 lb. to 30 lb. per square foot.” 
The author (Dryden) further says, “In any con- 
struction where wind loads are an important 
factor the shape factor should be determined by 
wind-tunnel experiments on a model.” 

“It is the wind load on prismatic structures as 
a whole that we wish to know,” says Professor 
Morrison, of the University of Alberta.t 

Dryden and Hill use the expression C x 0°00256 V®, 
the value of the coefficient C varying with the type 
of structure. The following table is from their 
‘Wind Pressure on Structures.” In all cases the 
area involved is the area projected on a plane 
normal to the wind. 








Fic. 


99 
as. 


“Wind Pressure on Structures ”’* state that they 


see no hope of advance in knowledge unless wind | 


loads are investigated rather than wind stresses. 
From the time of the publication of an article, 
*“Some Tests on Pressure Conditions on Plane 


Surfaces and Bodies as Caused by Air Currents,” by | 


J. O. V. Irminger, M.Ing.F., in the Danish paper 
Ingeniorent of April and May, 1894, until the 
present day, the attention of structural engineers 
has been called to wind suction or negative pressure 
on the leeward side of buildings. 
from the Danish of Wind Pressure on Buildings, 
by J. O. V. Irminger and Chr. Narkentoed, was 
published in 1930. Suction is considered an 


* Scientific Paper, No. 523, April 3, 1926, of the Bureau 
of Standards, vol. xx, pages 697-732. 

+ Vol. iii, pages 101-105, April 28, 1894; pages 107- 
109, May 5, 1894. Proc. Inst. of C.E., vol. exviii, page 
468 (1894). Engineering News, vol. xxxiii, page 109 
(1895). ENGINEERING, vol. Ix, page 787 (1895). 
ENGINEERING, vol. Ixvi, page 508 (1903). ENGINEERING, 
vol. exix, page 31 (1925). 
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| exposed at right angles to the direction of the wind, 


| 





Model Investigated. 


| Coefficient. Application. 





Radio towers, bridge 


Rectangular flat plate of infi- 
girders. 


nite length, normal to the | 
wind | 


Rectangular prism, 1:1: 5, 1-6 Tall buildings. 
1:5, face normal to the | 
wind | 

Cylinder, 1 by 5, axis normal 0-8 Chimneys, stand- 
to the wind | | pipes. 

Short cylinder, 1 by 1, axis OF } Water tanks. 
normal to the wind | 

Square flat plate, normal to 1:1 Square signboard. 


the wind 





Wisely or unwisely, wind pressure is almost 
invariably based upon the method condemned by 
Dryden and Hill as well as by others. 

Hangars are in a class by themselves. They are 
always located in exposed places, unprotected by 
other buildings. Their vast interiors have no steel 
framing, masonry walls, or partitions to absorb 
neglected factors. For this reason and because 
the wind load is the dominating load, suction should 
be considered, It also should be kept in mind in 
the design of mill buildings, which are often exposed 
and lack stiffening walls. 

Wind Velociiy.—Much confusion exists regarding 
| published anemometer records. In the United 
States the published velocities prior to January 1, 

1928, are those indicated by a four-cup Robinson 
|anemometer. A correction formula must be applied 
to obtain the true speed. The outcome of much 
study and experimentation led to three-cup anemo- 
meters being installed on January 1, 1928, in place 





integral part of wind pressure. The Reynolds’ 
number, so little known to structural engineers, 
is also given a place. This term occurs 49 times | gia wie 
in the 41 pages of the monograph, “ Wind Pressure | of the four-cup. The indicated speed from these 
on Circular Cylinders and Chimneys,” by Dryden | ™€W @nemometers ran so close to the true speed 
and Hill.”* «Wind Pressure on a Model of a Mill | that no correction formula was needed. Beginning 
Building,”’+ by the same authors, records moderate | !™ January 1, 1932, the Weather Bureau saw fit to 
positive pressures and high suctions from tests | Testore the use of the old four-cup standard. Instruc- 

tions were issued to all Weather Bureau stations 


made in the wind tunnel of the Bureau of Standards sede : 
on a 2-ft. by 4-ft. model. The term Reynolds’ that, beginning January 1, 1932, all values of wind 


number occurs but once. As far as most buildings | velocity obtained from py sapecee should be 
are concerned the Reynolds’ number is academic, | Corrected before being used for records, telegraphic 


No common agreement has been reached as to | Teports, or any other purpose, to the end that the 
the value of K in the equation P = K V? (P =| best information available might be furnished to the 


pressure in pounds per square foot on a plate | wry 





* “The Development of Large Commercial Rigid 
Airships,” Transactions of the American Society of 
. —— | Mechanical Engineers, vol. xlix—l, 1927-28. 

* Research Paper No. 221, Bureau of Standards t Fifth edition, 1930. Section revised under direction 
Journal of Research, vol. v, pages 653-693, September, | of William Souder, physicist, National Bureau of 
1930. Standards. 

+ Research Paper No. 301, Bureau of Standards t Civil Engineering (New York), vol. i, page 1033, 
Journal of Research, vol. vi, pages 735-755, April, 1931. August, 1931. 
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public.* For standard aluminium four-cup wheels, 
4-in. hemispherical cups on arms 6-68 in. in length, 
the formula for correction is 


608-4! (W — 0-671) 
500 


rae : 1-314 
w | 
in which 
Ww = true wind travel in unit time. 


V = wind travel indicated by any cup wheel. | 
The values obtained by the new formula differ | 
slightly from those obtained by the formula in use | 
before 1928. 





(To be continued.) 
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The Principles of Electromagnetism. 
Oxford: Clarendon Press. 
Milford. [Price 17s. 6d. net.]} 

Tue author of this work, Mr. E. B. Moullin, is 
Reader in Engineering Science in the University of 
Oxford. He tells us that he has long wished to| 
write a book which would develop the principles | 
of dynamo-electric machinery so that the re: 
could retrace the steps from a simplified method | 
of approach used in dynamo design right back to | 
the fundamental tenets of electromagnetism. 
Finding, however, that the digressions on funda- 
mental principles were so lengthy that the continuity 
of the main theme was broken, he decided to write 
the present book as a preliminary and companion 
volume to his forthcoming book on the Principles | 
of the Direct Current Dynamos. It will be interesting 
to see how far the discrepancies between theory and 
practice can be reconciled and the manifold diffi- 
culties overcome. 

It is good to learn that the author proposes to 
devote his studies to principles, for few will dispute 
that knowledge of the action of electrical machines 
is desirable for all engineers and essential for many. 
On the other hand, if, instead of principles, the 
design of electrical machines were to form an 
academic study, the proposal would be far less 
encouraging. Possibly a student may be shown 
how a machine can be designed from first principles, 
but design proper should be part of a works’ training 
for those who need it. 

The author acknowledges classic authors like 
Clerk Maxwell and Oliver Heaviside as the founda- 
tion of his basic studies, and much of his pre 
work will serve as a valuable interpretation and | 
application of the principles established by suc h| 


London: Humphrey 








pioneers. 
idea of the range covered: elements of magnetism, 
second law of electrodynamics, iron in a magnetic 
field, equations of electromagnetism and some 
special problems, Maxwell's equations and the | 
electromagnetic field. A fair number of numerical | 
examples with answers are given at the end of the | 
chapters. 

A few of the practical applications dealt with are : 
examples of induced e.m.f., growth of current in an 
inductive circuit, the coil-driven loud speaker, and 
eddy currents induced in a variety of cases. For | 
much of the work a fair knowledge of mathematics 
The book will prove very useful to 





is required. 
the serious student and post-graduate worker. 


Similarly, extensive use of this type of diagram 
has been possible in refrigeration work, since the 
substances employed undergo cyclical and reversible 
changes. 

The matter is much more complicated when 


variables which enter into the process. In the 
first place, the composition of the gas may vary 


lengine framing if the reciprocating masses of a 
| multi-cylinder engine are to be balanced among 
|themselves. He also brings home very clearly to 
the reader that whirling results from resonance 
between the running speed and the frequency of the 


| dealing with combustion gases, owing to the many | free vibrations of the elastic system. The illustra- 


tions are mostly line diagrams, and, with one or two 
}exceptions, fulfil their purpose. We imagine, 


| within wide limits, as may also the amount of excess | however, that few readers would recognise Figs. 


| first including oils, coke-oven gas and coal, 


The contents table gives a fairly adequate | Dynamics of Engine and Shaft. 


r 


| the former aspect of the problem. 
| concise way he deals with some of the problems | 


It | 


is well written and well reproduced. 


I.S. Diagramme fiir Verbrennungsgase und ihre Anwen- 
dung auf die Verbrennungsmaschine. By Dr.-Ina. 
Water Prraum. Berlin: V.D.I. Verlag. 
7.90 marks. } 

Tue value of entropy-heat or Mollier diagrams has | 

long been recognised in steam engineering, especially | 

in connection with steam turbines. This has be 


| 
| 


[Price 


| engines 


€N | two chapters. 


air in the mixture. After combustion the total 
volume is different, while dissociation occurs to an 
extent depending on the temperature and pressure. 
In spite of these difficulties, which preclude the pos- 


| sibility of using a single diagram to cover all condi- | turning-moment diagrams 


tions, the author has shown, by a careful analysis of 


|recent experimental work, that it is possible to 
| establish relationships between the various factors | are too difficult for the student to solve without 
| which greatly simplify the practical side of the | assistance. 
|problem. This analysis constitutes the first portion | advantage have been included in the text. Despite 
By E. B. Movutxty. | of the book, and forms the basis of the loose folding | this, the book is a valuable addition to the literature 


plates in which the diagrams are given on suitable 
scales for practical use. 

Fuels are divided into two broad groups, the 
while 
the second is typified by blast-furnace gas. Certain 
fuels, such as producer yas and brown coals, may 


der | fall into either group, or lie between them, depending 


on the calorific value, but the diagrams provided 
can be used as a basis for dealing with them. In 


: : 
| all, ten entropy-heat diagrams are given, two being 


to enlarged scales for lower temperature ranges, 
covering the two groups of fuels referred to wit 
certain definife proportions of air for combustion. 
These proportions have been selected to divide the 
whole range of probable amounts of excess air into 
sections, such that intermediate ratios can be 
handled with sufficient accuracy by suitable inter- 
polation. In addition, there are seven auxiliary 
diagrams on loose sheets connecting the calorific 
values of fuels with the amount of air required, 
the volume of the products of combustion, ete. 
The second and longest portion of the book shows 
the application and use of these diagrams in the 
design and analysis of the operation of internal- 
combustion engines and of industrial heating. 
Very considerable information has been collected in 
a convenient form regarding the results obtained in 
actual operation. This is used to establish reference 
cycles for the comparison of performances and the 
directions in which these fa!! short of what is possible. 
The whole work should be found of great value, both 
on account of the excellent diagrams and also by 


sent | reason of the well-illustrated text. 


E. Root. 


London : 


By Rawr 
and Sons, Inc. 
[Price 18s. 6d. net.] 


New York: John Wiley 

Chapman and Hall, Ltd. 
[HERE are two distinct aspects of the problem of 
vibration. One is concerned with the elimination, 
as far as possible, of all unbalanced forces and 
couples from the moving piece of machinery that 
might cause the vibration, and the other with the 


|insulation of the machine from its surroundings, 


so that the residual unbalanced forces and couples 
shall not result in the production of unpleasant 
vibrations in adjacent structures. In the book 
under review the author confines himself solely to 


that face the designer of a multi-cylinder engine. 


The balancing of in-line, vee and radial engines | 


follows naturally after a discussion of the motion 
of piston and connecting rod. A section on turning 
moments and flywheels is followed by a short 
chapter dealing with bearing pressures and friction 
losses. The balance and turning moment of rotary 
and the effects of offset cylinders and 
articulated connecting rods are covered in the next 
After dealing with torsional and 


rendered possible by the ease with whic Mey can | , : A" 
I y ith which they can | transverse vibrations and critical speeds, the book 


be prepared and used for a homogeneous substance, | 
such as steam, although even with this there has | 
been considerable doubt in regard to the values of 
total heat. 
throughout the world, the discrepancies between | 
the values found for this have been greatly reduced. | 


* Charles F. Marvin, “‘A Rational Theory of the 
Cup Anemometer,” Monthly Weather Review, vol. Ix, | 
pages 43-53, February, 1932. 





concludes with a number of problems on the 
different sections. The treatment throughout is 


required by the reader. Elementary calculus is 
used in the early chapters and later, when dealing 


with 


When discussing the question of balancing, the 


In a clear and | 


vibration, linear differential equations are | of lubrication. 
| introduced. 


11 and 14 in Chapter IV as applying to a two- 
stroke cycle internal-combustion engine. _Inci- 
| dentally, tnis chapter would have been greatly 
|improved by the inclusion of one or two typical 
for multi-cylinder engines. 
| The work is intended primarily as a text book, but 
|many of the problems included in the last section 


More numerical examples might with 


on the subject, and may be thoroughly recommended 
| to all engineers and students who are interested in 
| the causes of vibration. 
| Lubricating and Allied Oils. By Exutor A. Evans. 
Second edition revised and enlarged. London: Chap- 
man and Hall, Limited. [Price 9s. 6d. net.] 
Tue results of the classical researches of Lord 
Rayleigh, Hardy, Langmuir, Archbutt and, more 
recently, those of the Department of Scientific and 
Industrial Research, have now enabled us to deter- 
|mine to some extent the fundamental properties 
required in an oil in order to ensure good lubrication. 
The subject has been established on a reasonably 
|sound scientific basis in spite of obscure problems 
and much which is controversial, and, as stated by 
Lord Wakefield of Hythe in a foreword, “ though 
the theory of lubrication leaves much to be under- 
stood, good progress is being made by research into 
the relationship between chemical constitution 
and friction.” The minimising of frictional resist- 
ance in machines by the application of lubricants 
occurs in two distinct ways which are designated, 
respectively, solid contact friction lubrication 
and liquid oil-film lubrication. The former is 
involved in the various types of gearing in which 
entire separation of the metallic surfaces cannot 
be maintained by means of a liquid oil film, e.g., 
worm gear. The latter, liquid oil-film lubrication, 
is exemplified in the case where a cylindrical shaft 
revolves in a lubricated metallic bearing. In both 
cases the viscosity of the lubricant under working 
conditions is of paramount importance, the chemical 
| characteristics being a subsidiary factor. An 
aspect of this subject which has attracted consider- 
able practical and theoretical attention within 
| recent years is known as “ oiliness,” and an attempt 
|has been made to classify oils according to the 
manner in which they exhibit this characteristic. 
Dunstan has shown that the less saturated type 
of mineral oils possess a high degree of “ oiliness,” 
and efforts have been made in order to accentuate 
this characteristic in mineral oils by incorporating 
quantities up to 25 per cent. of fatty oils in mineral 
oils. With the development of internal-combustion 
engines, particularly high-speed Diesel engines, 
many intricate lubrication problems have arisen 
and force-feed lubrication systems are now in 
general use. In modern engines, all main bear- 
ings are lubricated by oil under pressure, the 
camshaft, pistons and gudgeon pins being lubricated 
by splash, and experience bas shown that this 
| arrangement can only operate with the highest 
lefficiency by using lubricating oils which are 
| standardised for the particular type of engine, and 
by the properties of the oil being maintained within 
rigid limits. 

In this volume, the author discusses the funda- 
| mental considerations in the selection of a lubricant 
|and emphasises his personal conviction that the 
|only ultimate test for ascertaining the practical 
|lubricating properties of an oil is by observation 








|simple and no very great mathematical knowledge | of its behaviour under actual service conditions. 


Thanks to the work done in laboratories | ;. 


| The author has drawn freely from a long and intimate 
| association with the practical aspects of the science 
Commencing with a short historical 
survey of petroleum, Mr. Evans proceeds to discuss 


|oil refining, making the statement that “the only 
author emphasises the need for rigidity in the'direct solvent process is by dissolving out the 
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unwanted fractions with liquid sulphur dioxide.” | 


This statement needs revising in view of modern 
developments in the oil industry in which phenol, 
nitrobenzene and other solvents are used on the 
Continent and elsewhere, where the refining of 
petroleum fractions by the use of solvents is becom- 
ing of steadily increasing significance. Subsequent 
chapters are devoted to the occurrence of vegetable 
oils and their uses as lubricants, physical and 
chemical tests, the decomposition of petroleum 
and oleography. The production of asphalt from 
petroleum is of importance to users of lubricating 
and transformer oils. It is the formation of 
asphalt deposits that is largely responsible for the 
difficulties which arise in the lubrication of steam 
cylinders and internal-combustion engines. In 
general, the deposits found in oil-cooled trans- 
formers consist mainly of the oxidation products 
of petroleum. The chapter on oleography sum- 
marises very well modern conceptions of boundary 
and perfect friction, and that dealing with the 
selection of lubricants is of outstanding practical 
value, although we find no reference to the produc- 
tion of synthetic lubricants from cracked waxes. 
The résumé of current knowledge relating to engine 
carbon formation is of special merit. 


AUTOMATIC ARC-WELDING FOR 
MASS-PRODUCTION. 


THaTt the development of the machine tool was 
greatly stimulated by the growth of repetition work, a 
retrospect of its history clearly shows, and it is, there- 
fore, hardly surprising to find that the comparatively 
recent method of working metals by arc-welding, has, 
by its introduction in an age of mass-production, more 
rapidly reached the automatic stage. The problem was 
not an easy one to solve, there are so many variables, 
both electrical and mechanical, influencing design, and 
results successfully obtained in the laboratory were 
often upset completely when an attempt was made to 
reproduce them under workshop conditions, due to 
new combinations of these variable factors arising. 
The difficulties, however, have been surmounted, and 
it may now fairly be claimed that while metallic arc 
welding, in general, is a sound, practical and economica! 
manufacturing process, it is more particularly so when 
used automatically in quantity production. Thus em- 
ployed, the speed of production is increased by from 
twice to ten times that possible by hand welding, 
whilst the weld itself is not only stronger and more 
uniform, but is considerably improved in appearance. 
An account, in outline, of modern methods of auto- 
matic arc welding is given below, and is illustrated by 
Figs. 1 to 18, on pages 486 and 487, and on Plate XVII. 

The term “ automatic,” used in connection with arc- 
welding, refers primarily to the control of the arc itself. 
An automatic welding equipment must strike the arc 
between the electrode and the work in a quick positive 
manner, and afterwards maintain it at a constant 
length and voltage and at a predetermined current 
value. This is effected in the modern machine by the 
use of a continuous electrode fed down into the are at 
a constant rate to replace that part deposited in the 
weld and by a device which quickly re-establishes the 
arc automatically should it be interrupted or short- 
circuited from any external cause. In addition, pro- 
vision is made for altering and adjusting the current 
value in the arc, the voltage setting across it, the speed 
of electrode feed and the speed of the movement of the 
arc relative to the work, all these operations being 
rapidly and easily effected. The arc-welding head of 
such a machine as manufactured by Messrs. General 
Electric Company, Schenectady, U.S.A., is shown in 
Fig. 1, page 486. It consists essentially of a small 
direct-current constant-speed motor which drives a 
pair of opposed feed-roliers through a_ reversible 
magnetic cone clutch and a set of reduction gears. 
The rollers feed the electrode through a nozzle, 
which forms the electrical connection betWeen the 
electrode and the generator. The nozzle is detach- 
able, so that the operation of changing from one size 
of electrode to another is simple. The feed rate is 
altered in three steps by sliding gears, fine adjustment 
being provided by means of a rheostat in the field 
circuit of the feed motor. The amount of feed depends 
on the required rate of deposition of the electrode, the 
factors determining it being the size of the wire and 
the current used. 

As may be gathered from the figure, the welding 
head is pivoted near its centre, an arrangement which 
permits the nozzle to be inclined in either direction 
along the line of weld, whilst a screw adjustment on 
the pivot allows it to be moved transversely to ensure 


its protective cover. Immediately to the left of it 
is seen a socket which forms the connection for the 
current supply to the electrode. Oil cups are provided 
for all exterior bearings and the change-speed gears run 
in an oil bath. The control panel consists of a main-line 
contactor for the welding circuit, and two smaller 
contactors for interlocking the travel motor with the arc. 
As will be seen later, push-button control, conveniently 
situated for the operator, is adopted for the head. 
A relay controls the magnetic clutch, and causes it to 
operate in a forward or reverse direction, as required, in 
order to maintain the arc at a constant length and to 
ensure a constant rate of electrode feed. The voltage 
setting of the arc is controlled by a rheostat. Relays 
for clearing the electrode from the weld are included 
on the control panel, by means of which, when the 
operator pushes the “ stop ”’ button, the electrode motor 
stops feeding the wire before the welding current is 
interrupted, the arc, meanwhile, burning the electrode 
wire sufficiently far back to clear the weld and fill the 
crater. Current for welding can be supplied to the 
automatic head from any standard welding generator, 
either from a constant- potential or a drooping-character- 
istic source, provided that an adequate current- 
regulating device is available, and that the voltage 
regulation is reasonably close. The automatic control 
panel, however, requires a 60-volt direct-current 
constant-potential supply, which can be obtained from 
the welding generator if of the constant-voltage type, 
or the necessary current can be supplied by a small 
motor-driven direct-current generator. 

It has been found that there are many conditions 
encountered in automatic arc welding, in which it is 
desirable and advantageous to oscillate the electrode 
point across the weld. A welding head so arranged 
and as made by Messrs. Metropolitan-Vickers Electrical 
Company, Limited, Trafford Park, is shown in 
Fig. 2, Plate XVII. It will be noticed that the 
general design of the head is unaffected. The oscillat- 
ing gear can, as a matter of fact, be easily attached to 
the standard plain head. The gear case is provided 
with a bracket on which is carried a small motor driving 
the oscillating mechanism through worm speed-reducing 
gear. The gear drives a vertical shaft provided with a 
short crank. This crank is seen at the top of the gear 
casing and is coupled by a connecting-rod to a long arm 
the other end of which is rigidly attached to the block 
carrying the nozzle. This block is pivoted on an axis 
parallel to the line of the weld and, in consequence, 
receives a transverse oscillating movement with each 
revolution of the crank. The stroke of the crank is 
adjustable, so that the amplitude of oscillation of the 
nozzle can be varied. The rate of oscillation can be 
varied over a wide range by means of a rheostat in the 
shunt field of the motor, or a rheostat in series with the 
armature, depending on the conditions required. The 
motor obtains its power from the 60-volt welding supply. 
The advantages of the oscillating gear may be thus 
briefly summarised: Any desired width of bead can be 
obtained with it, and good penetration is ensured on 
both sides of the seam being welded, a condition which 
obtains with a single arc so fitted, or with a plain single 
arc followed by an oscillating arc. The value of the 
oscillator is shown by the fact that, in cases where 
test specimens of a straight weld have been breaking 
in the weld, due to poor penetration, the use of the 
oscillator has remedied the defect. The oscillator also 
aids in overcoming magnetic action in the arc, and 
prevents the sticking of the electrode to the work, 
whilst it lessens the accumulation of oxide on the 
electrode and provides a better electrical contact of 
the electrode in the nozzle due to the whipping action 
set up. 

The application of automatic arc welding requires 
suitable mechanism for obtaining a relative motion 
between the electrode and the weld. In some cases, the 
automatic head and control are mounted by the 
purchaser on some form of traveller which moves the 
electrode along the seam, the work being kept 
stationary, or the electrode is kept fixed and the work 
is moved. A more usual procedure is, however, for the 
maker of the welding head to supply it mounted on a 
travelling carriage where straight seams are to be dealt 
with. Such carriages are seen in Figs. 3, 4 and 7, 
Plate XVII. They vary slightly in design, but a typical 
equipment may be said to consist of a traversing motor 
with a field rheostat for speed variation; a control 
panel with dynamic braking interlocked with the 
control panel of the automatic head ; and push-button 
stations for “stop” and “run,” “ forward,” and 
“reverse,” “start” and “stop,” and “hand” and 
‘“‘ automatic.” There are also supports for the electrode 
wire reel and the automatic head with its meter panel, 
rheostats and push-button stations. The whole is 
mounted on a frame running on flanged rollers which 
can be adjusted laterally to suit different widths of 
track. The travelling motor is usually of the shunt- 
wound type, of }-h.p., and drives the rollers through 
reduction gear having two speed changes. The 





the accurate positioning of the nozzle over the seam. 
The feed-roller gear is shown in the figure without 





rheostatic field adjustment gives further variation for 


each speed change, the total range lying between 34 in. 
and 30 in. per minute. The operation of the carriage is 
generally as follows :—When the “ hand-automatic ” 
push-button is set in the “ hand” position, the travel 
motor and the electrode motor on the welding head may 
be operated independently, the travel motor being 
operated by the “ stop-run ”’ button and the electrode 
motor by the “ start-stop” button. On the “ auto- 
matic” position the travel motor is interlocked with 
the electrode motor through the automatic control 
panel. When the “ start ” button of the “ start-stop ” 
station is pushed the arc is first established, and the 
travel motor then immediately starts up. On pressing 
the “stop” button, the arc is broken and the travel 
motor stops at once, over-travel being prevented by 
the dynamic braking mechanism. Failure of the arc 
also causes stoppage of the carriage. The carriage can 
be returned to the starting position either by hand or 
by operating the appropriate push button. 

A carriage having the control panel in front and 
two welding heads fitted with oscillating mechanism 
made by Messrs. Metropolitan-Vickers is shown in 
Fig. 3. The control allows for movement of the 
carriage, without the automatic head being in operation, 
by pressing one button, whilst the pressing of another 
puts both carriage and head into operation. The carri- 
age is interlocked with the automatic panels of both 
heads so that it starts with the setting up of the first 
arc, and stops with the breaking of the last are. This 
use of two ares is specially suitable for welding material 
from 3 in. to } in. in thickness. The welds are parti- 
cularly strong and ductile; as the first arc can be sct 
for an electrode of small diameter and suitable current 
density to put down the first bead along the bottom of 
the seam, and the following arc can be made of greater 
power according to the thickness of the plate being 
welded. The metal deposited by the second arc fills 
up the groove and anneals the layer deposited by the 
first arc. The first welding head need not necessarily 
be of the oscillating type, but with thick plates it is of 
greater advantage to have the second head so fitted, as 
the groove at the seam of a thick plate is naturally of 
considerable width at the top. 

In all automatic welding of straight seams some 
arrangement is necessary whereby the seam to be welded 
may be held firmly in position whilst the welding is 
being done. The kind of clamping device employed 
naturally depends on the particular product being 
dealt with, and not infrequently specially-designed 
apparatus is required. For straight seams, such as are 
present in tanks and pipes, the clamping device is 
standardised, one of two patterns being used. The 
first of these, the swing-beam type, is illustrated in 
Fig. 4, Plate XVII, the work being that of welding the 
corner seams of transformer tanks. A fixed frame 
carries the joists on which the welding head travels, 
and below these a pair of fixed box girders which form 
the upper member of the clamp; between them the 
electrode is traversed. The lower member of the clamp 
is also of box section. It is carried at the right on a 
long vertical hinge which enables it to be swung out 
when the work is to be threaded on or removed. It is 
locked at the left by a spring catch and levelled up by 
an adjustable support. The lower beam contains 
the actual clamping gear. This consists of a double 
diaphragm, made of fibre hose, running the full length 
of the beam along the bottom. Resting on the top of 
the hose are a number of plungers, on the top of which 
again is a continuous backing plate, forming the actual 
clamping surface. Compressed air is admitted to the 
hose and forces the plungers and backing plate upwards, 
thus firmly clamping the edges of the plates to be 
welded. The plungers can be distinguished to the right 
of the tank in the figure, and ensure a uniformly distri- 
buted pressure on the seam edges. The second type of 
clamp has a fixed lower beam, i.e., it is held rigidly in 
place. The movable portion, in this case, is the 
locking gear, which is swung out of the way to allow 
the work to be inserted and closed to support the free 
end of the beam before the air pressure is turned on. 
In other respects, the two types of clamp are identical. 
The machine illustrated is made by Messrs. Metro- 
politan- Vickers. 

An important feature of the clamping device is the 
magnetic control circuit. Unavoidable magnetic fields, 
created by the current flowing through the work, the 
are and the electrode, have a very marked effect both 
on the behaviour of the electric arc and, in consequence, 
upon the weld itself, and there are also other fields 
due to the work and the clamping device becoming 
magnetised. If the resultant of these fields is of the 
proper magnitude and direction, the arc will be quiet in 
operation, i.e., it will have a steady crackling sound and 
will be blown slightly in the direction of travel. If, 
however, the resultant magnetic field is not correct as 
regards magnitude and direction, the weld is likely 
to be unsatisfactory. If the incorrect field is very 
strong, it may actually result in the blowing out of the 
arc. If it is in the wrong direction, it may cause the 





arc to blow backwards, so that the electrode comes too 
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close to the cold metal of the work and a short circuit choice of welding conditions depends upon the require- 
ments of service, the type of shop equipment available, 
and the policy adopted towards development. Too much 
As is generally known, where an | stress cannot be laid upon the desirability of a thorough | plate } in. in thickness. 


may result. The magnetic field produced by the | 


current passing through the are is very troublesome | 
unless controlled. 


electric current passes through a conductor, a magnetic | planning of the production department, the control | 
field of a certain intensity is set up round the conductor | procedure, and careful and thorough preparation of the 
This magnetic field tends to| material at the joints to be welded, if 100 per cent. 
travel in the path of least resistance and resists deflec- | strength and finish and the maximum speed of produc- 


in a certain direction. 


tion from this path in proportion to its intensity. It is | 


not, however, intended to discuss these electro-magnetic | quality of the steel plate used for the work to be welded | 
conditions further than to describe some methods used | has been found to be of great importance, and careful | 
attention to the choice of electrode, preparation of the | 


in controlling them. 
The diagram shown in Fig. 11, on the opposite page, | 
represents, in plan, a butt weld being made between two | 
pieces of plate, the joint extending from A to B, and | 
the weld starting at A. The ground connection from | 
the generator is made to the copper backing bar of the | 
clamping device at the end A, this being, in practice, | 
a situation suitable for magnetic control purposes. As 
the weld progresses from A to B, observations of the ar« 
and are flame show a decided forward pull of both arc 
stream and flame for approximately 4 to } of the 
length of the seam. This forward pull is a maximum 
at the start of the weld, and becomes almost zero at 
about the point C. From this point to D, the pull of 
the arc gradually changes from a slight forward pull to 
a slight backward pull, and is most stable between these 
points. From the point D to the end of the joint at B, | 
the backward pull increases rapidly until, within an 
inch or so from the end, it may often be sufficient to 
extinguish the arc. Such variation naturally conduces 
to instability in the are and may be responsible for 
lack of fusion, porosity, and an unevenly-welded joint 
In general, it may be said that with a copper backing 
bar the are will have a tendency to pull away from the 
ground connection, and the amount of pull, which 
depends upon the strength of the magnetic field causing 
it, will vary with the amount of welding current, the 
size of the pieces being welded, the free distance between 
the joint edges, and the position of the electrode on the 


jount. | 

The situation and direction of the magnetic fields | 
set up by the current of the are in making a butt weld 
are shown in Figs. 12, 13, and 14, in which three 
views of a joint with the electrode and arc are diagram 
matically indicated. Field I is set up around the 
electrode, field Il around the plates being welded, and 
field III in the plates adjacent to the are and in a 
direction similar to that of field I. Apparently, field 
LI, which tends to maintain itself in the plates, causes 
the are to draw away from either end of the weld. The 
flux passing across the seam between the are and the 
end of the seam increases rapidly in density as the ends 
of the plate are approached. Due to this construction 
of the field between the are and the starting and finish 
ing ends of the plates, the drawing or pulling effect | 
produced is less noticeable at the start than that pro- | 
duced at the finish of the weld. As it is not possible | 
to remove these fields from the welding operation, | 
means of external control for overcoming the magnetic 
effects have had to be designed and incorporated in the | 
clamping and backing-up gear 

One of these methods is shown in Fig. 15. In| 
it part of the welding current is shunted through an | 
insulated conductor built into the copper backing-up 
bar in the manner shown. The current in this con- 
ductor creates a magnetic field in such a direction as 
to pull the are slightly in advance of the electrode. By 
varying the resistance of the adjustable shunt, the 
amount of current through the insulated conductor, 
and, therefore, the control of the arc, are regulated. 
Another method of control, developed by Messrs. | 
General Electric Company, Schenectady, U.S.A., is | 
shown in outline in Fig. 16. This consists of an 
electromagnet, the poles of which are formed as shoes 
riding on either side of the seam to be welded. This 
device sets up a controlling field in such a direction 
and of such a magnitude as to allow the arc stream and 
flame to be blown forward the required amount. A| 
rheostat and a reversing switch in the coil circuit allow 
the operator to obtain the correct adjustment for each | 
particular condition. This type of control is intended 
for use with work that does not need to be clamped. | 
The forked electromagnet device as adapted for the | 
typical seam welder, having a clamping device and a 
backing-up bar, is shown in Fig. 17. No conductor | 
is fitted through the backing-up bar, and the upper | 
jaws of the clamp are made of steel or cast-iron 
instead of copper. The pole pieces ride on these, as | 
shown, and not directly on the work. The two devices 
just described give a positive control to the direction of | 
the arc stream and arc flame at any point throughout | 
the length of the seam and enable a number of arcs to 
be used on one seam with individual control of the arc. 
It is claimed that the use of the magnetic control results 
in welds of much higher quality than those obtained 
when an uncontrolled are is employed. 

Many types of joint can be welded with entire success 
by the automatic are process, the most commonly 


jin Fig. 18, may be used. 
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tion from the equipment is to be obtained. Again, the 
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importance, porosity being entirely absent when a 
| bead is used. 

The proportions of joint given in Fig. 18 are for 
Plates up to 4 in. thick can 
be successfully welded without bevelling. For ¥-in. 
and 3-in. plate the type of seam shown in either A or C 
| can be used, though on plates of the latter thickness, 

perfect results are more easily obtained by using B or D. 
This type should be used for all plates above 3 in. thick. 
It is strongly advised that the plates be bevelled to a 
template. This will, of course, differ with each thick- 
ness of plate and method of welding used, but a 


joint faces or edges, and the best current values, are all| standard set should be made up and its regular use 
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important factors in the success of the finished part 
and its most economical production. Although the 
automatic arc-welding process has now become general 
in the production of such circular parts as low-pressure 
boilers, steel barrels, tanks, pipes and steel members 
for structural work, it must not be overlooked that it 
is not restricted to such forms, as square, rectangular 
or elliptical forms can be dealt with by it equally well. 
There is, in the form of the 
seam 

Where the work is such that the joint can be « lamped 
so that the weld is uniformly backed up, and where 
the joint can be machined with sufficient accuracy to 
ensure that the edges are straight and true throughout 
their length, the bevels and welds shown at A and B, 
If for any reasons any of 
the above-mentioned preparation cannot be obtained 
continuously on a production basis, then the bevels 
and welds shown at C and D of the same figure 
should be used. Thus, when it is desired to weld butt 
joints in large pipes, cylinders or tanks and an adequate 


however, some difference 


| clamping and backing-up arrangement is not available, 


or when there is wavy plate material or inaccurate 
machining or cutting, or the plates cannot be accurately 
aligned, then it is strongly advisable to use the backing 
bead shown at Cand D. This bead is the first step 
in the welding procedure and may be made either by 
hand or automatically. This bead, at the back of the 
joint, in addition to permitting less exactitude in pre- 
paration and handling, usually enables an increase of 
speed in making the automatic weld in the groove itself 


| to be obtained, almost completely eliminates the need 


for a magnetic control circuit, and the general physical 
qualities of the weld are higher. On the other hand, the 
bead has, in most cases, to be put on by hand, the costs 
may be increased, and the additional operation required 
makes more time necessary to complete the work. 
Experience has shown, however, that the balance of 
advantages is on the side of the bead, especially in view 
of the fact that the joint edges have to be tacked 
together in any case, and the bead serves this purpose. 


adopted being the butt, lap, edge and fillet joints. The| The complete freedom from leakage is also often of 


| 21 volts at a speed of 10 in. per minute. 
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insisted upon. The working welding conditions vary 
considerably, but approximate figures may be given 
by way of example. With plates 4 in. thick and one- 
pass welding, electrodes 3,-in. or }-in. in diameter may 
be used, with 100 amperes to 150 amperes current at 
15 to 19 volts. The welding speed, with 100 per cent. 
penetration, may lie between 22 in. to 36 in. per minute. 
With }-in. plate, the electrode may be + in. or } in. in 
diameter, with 340 amperes to 400 amperes at 18 to 22 
volts, the welding speed lying between 5 in. and 8 in. per 
minute. At the other end of the scale, a weld in a 
plate ? in. in thickness would be done in three passes. 
For the first pass ,,-in. electrode would be used, 240 
amperes to 260 amperes, 17 to 18 volts. For the second 
pass the same size of electrode would be employed, WwW ith 
increased current, viz., 260 amperes to 280 amperes and 
19 to 20 volts. For the third pass, the electrode would 
be # in. in diameter, 310 amperes to 330 amperes and 
20 to 22 volts. The speed would be between 34 in. to 
4 in. per minute. The groove in this latter case would 
be of the U type, and no back bead would be formed. 
A heavy seam with a back bead and triple-pass welding 
on the top, plate }-in. thick, U-type groove, would be 
done with a j;-in. electrode on the first pass, 270 
amperes to 290 amperes, 17 to 18 volts; a #-in. electrode 
on the second pass, 290 amperes to 310 amperes, 18 to 
20 volts; and a }-in. electrode on the third pass, 
440 amperes to 460 amperes, 20 to 22 volts. The speed 
would be 4 in. to 4$ in. per minute. The bead, if 
formed by the automatic head, would be done with a 
}-in. electrode, 320 amperes to 330 amperes, 19 to 
If formed by 
hand, a j-in. electrode would be used, 200 amperes 
20 volts at a speed of 4 in. per minute. These speeds 
are for average working conditions. Under favourable 
conditions they can be increased up to 50 per cent. 

It is possible to comment here on a few only of 
modern applications of automatic arc welding. Small 
cylindrical containers and tanks, oil barrels and similar 
constructions are easily dealt with. The longitudinal 
seams are welded by a travelling head with the work 
held in a clamping device, generally of a type resembling 
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that shown in Fig. 4, Plate XVII. It may be mentioned 
that circular tanks up to 36 ft. in length can be welded in 
a modification of this gear. For circular seams the head 
is fixed and the work is rotated. An apparatus of this 
kind, with two heads, so that both internal and external 
seams can be welded simultaneously is shown in Fig. 8, 
Plate XVII. This is made by Messrs. Metropolitan- 
Vickers Electrical Company, Limited. Another inter- 
esting application of automatic arc welding, also due 
to this firm, is shown in Fig. 5 on the same Plate. This 
apparatus is designed for welding the ends of the 
cooling tubes of transformer tanks flush with the 
plates. The tanks are mounted on a carriage having 
longitudinal movement whilst the nozzle is carried at 
the end of a balanced arm which can be traversed 
horizontally by both coarse and fine adjustments, and 
is also capable of being rotated in a horizontal plane. 
The motor actuating the electrode feed is seen at the 
centre of the nozzle arm. The whole apparatus can 
be traversed on its bed in a direction parallel to that 
of the work carriage. A sufficient flexibility is thus 
provided to deal with tubes in a variety of positions. 
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in the United States, full-scale tests having been satis- 
factorily made before the American Institute of Steel 
Construction, Inc., at Biloxi, Mississipi, in November, 
1929. An automatic arc-welding machine was used to 


Fig. 12. 
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Metropolitan-Vickers Electrical Company, Limited, is 
shown in Fig. 9, Plate XVII, which figure makes 
explanation of the construction of the apparatus un- 
necessary. An example of the application of arc- 
welding to parts subjected to considerable working 
pressure is shown in Fig. 10, Plate XVII. This shows 
part of a range of process vessels. It will be noted 
that the ends are butt-welded to the bodies. 

It may be added that automatic arc welding is widely 
used in the United States for automobile work, and in 
locomotive repair shops. One railway company has, 
in three years, thus built up 1,400 pairs of locomotive 
driving-wheel centres, 100 pairs of trailer-wheel centres, 
and 1,400 guides. The pair of wheels on their axles are 
mounted in a lathe which rotates them under a pair 
of automatic welding heads. The peripheral speed 
varies from 6 in. to 12 in. per minute, 9 in. per minute 
being the most usual. A deposit of # in. to } in. on 
the peripheral surface is generally sufficient to true up 
the average wheel, and }-in. electrode is used with about 
400 amperes of current with approximately 20 volts 
across the arc. A pair of 62-in. wheels, with a deposit 
of # in. to } in., requires five hours to six hours to com- 
plete the work, from 38 lb. to 40 lb. of welding wire 
being used per wheel. Another interesting application 
is that of welding brasses to the bearing boxes of loco- 
motives, }-in. bronze electrodes with 600 amperes of 
current being used. Parts subject to heavy wear, such 
as steel works rolls, are also reconditioned by auto- 
matic welding. These wear irregularly, and the process 
of renewal consists of first turning down the roll in steps 
as necessary, till the surface is true at any particular 
part. The welding is effected by rotating the roll under 
an automatic head, the smallest diameter of roll being 
built up to the next largest diameter. The surface 
thus formed is again gone over until the surface is level 
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It will be noticed from the figure that welding has been 
freely used in the construction of the apparatus itself. 
In the field of structural steel work, automatic 
welding offers great possibilities; members®such as 
trusses and columns, of which a number of the same 
design may be needed, may be fabricated by it with 
considerable advantage in simplicity of design and 
reduction of weight. A recent actual example may be 
quoted. A 78-ft. span truss was designed alternatively 
for riveted construction and for welded construction. 
The weight for the former design was 13,400 Ib. and for 
the latter 9,300 lb., the welded construction saving over 
30 per cent. in weight. The question of electrically- 
welded steel flooring has been thoroughly worked out 
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connect the floor plates and supporting beams. The 
total cost of a floor constructed of beams 3 in. deep and 
plates #,-in. thick, covered with cork tiles on the upper 
surface and fireproofed on the under one, is estimated by 
the Institute at a little over 5s. per square foot. The 
cork tile floor, however, eliminates the necessity of 
other floor covering, which is always part of a tenant’s 
expense when using an ordinary masonry floor. The 
Institute also records that by using a welded steel floor 
a saving in deadweight of from 20 lb. to 60 lb. per square 
foot may be effected, so that an increase of 25 per cent. 
or more in the height of the building or in the number 
of floors may be made without adding to the foundation 
load. A floor-welding apparatus, made by Messrs. 
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with the next largest diameter again, and so on until 
the whole roll is uniform in diameter, when it is then 
turned as required. 

So far, the metallic arc automatic system only has 
been referred to. There is another automatic arc 
system, known as the Electrotonic Tornado Process. 
In this process an arc is formed between the plates to 
be joined and a carbon electrode which is moved along 
the seam, the edges of the plates being fused simul- 
taneously by the arc. A molten pool of metal is formed 
directly underneath the arc, so that the weld is made 
by puddling rather than by deposition as in the case of 
metallic arc welding. When extra metal is required to 
reinforce the weld or to fill up large grooves, the metal 
is added in the form of a filler strip, which is laid along 
the seam prior to welding. The spreading out of the 
carbon-are flame, so noticeable when welding by hand 
with the carbon electrode, and which results in heat 
wastage and irregular fusion, is obviated by super- 
imposing a strong magnetic field on the arc flame. This 
field imparts a rapidly-gyrating motion to the are 
flame, hence the name Electrotonic Tornado. The 
rotating motion puddles the molten metal, and, it is 
claimed, refines it, whilst an autogeniser introduced 
into the are provides an atmosphere void of oxygen 
round the molten metal. The scope of the carbon 
automatic arc process is, generally, the same as that of 
the metallic arc process. Definite advantages are 
however, claimed as peculiar to each of the systems. 
These claims it is not proposed to analyse here, but it 
may be said that excellent results are obtained by both 
systems. The equipment for the Electrotonic Tornado 
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automatic process is manufactured by Messrs. Lincoln 
Electric Company, Cleveland, Ohio, U.S.A. 

Although the range of the two processes above 
described is wide, there remains a large number of 
applications of welding which cannot be carried out 
by the full automatic process, although a consider- 
able amount of metal has to be deposited. A system, 
known as Semi-Automatic arc welding, has been deve- 
loped to meet these cases by Messrs. Metropolitan- 
Vickers Electrical Company, Limited, Trafford Park. 
This embodies a continuous-feed welder, and enables 
hand welding to be carried on without the drawback of 
periodical renewal of short electrodes. An apparatus of 





the semi-automatic type is shown in Fig. 6, Plate XVII. 
The electrode wire is coiled on a drum, and is fed by 
rollers, in @ manner similar to the fully automatic 
apparatus, through a hollow steel-cored flexible copper 
conductor at the end of which is attached the elec- 
trode guide. A contactor in the are circuit is used 
for switching on the feed motor, so that when the arc 
is broken the feed of the electrode is discontinued. 
An additional control is provided, in the form of a 
switch, in order to enable the operator to stop 
the feed motor, should this prove desirable, without 
breaking the arc. The equipment mounted on 
castors to enable it to be moved about freely, and is 
designed for operation off a standard single-operator arc- | 
welding generator. It is intended for use where heavy 
welding or long seams are to be dealt with. As regards 
performance, it is stated that a given piece of work 
can be done in about 75 per cent. of the time taken | 
when hand welding with short electrodes is employed. | 
The wastage due to the ends of short electrodes being | 
unusuable, is cut out, and considerably higher welding | 
current can be used, this also increasing the speed of 
operation. 

Another important and interesting development in 
automatic welding is the atomic hydrogen are pro- 
An apparatus employing this method is shown 
in Fig. 7, Plate XVII. In atomic hydrogen arc 
welding, an alternating current arc is struck between 
two tungsten electrodes set at an angle in a special holder 
and a stream of hydrogen is fed around the electrodes 
and blown into the arc. The heat of the arc dissociates 
the molecules of hydrogen, and the free atoms thus 
formed then combine with the oxygen, producing a 
very much hotter flame. This heat utilised in 
the welding operation, the weld itself being generally 
formed by a filler rod fed by the automatic head 
shown in the figure and already described. As the 
weld made in an atmosphere of atomic hydro- 
gen, a powerful reducing effect is provided and the | 
resultant weld is exceptionally clean, strong and ductile. 
temarkable strides have recently been made with this 
process and most useful and excellent results have been 
obtained. 
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THE LATE SIR JOHN BILES. 


Ir is with deep regret that we have to announce the 
death of the eminent naval architect, Sir John Biles, 
which occurred on the 27th ultimo, at his residence 
at Virginia Water, Surrey. Our regret, we are confi- 
dent, will be shared by the naval architects and ship- 
builders of all maritime nations, as his fame had spread 
beyond the borders of the British Empire to the 
United States and Japan, in all of which countries 
he had travelled extensively. 

Born at Portsmouth on January 6, 1854, Sir John 
was in his 79th year at the time of his death. He| 
served an apprenticeship at Portsmouth Dockyard, 
and afterwards passed an entrance examination to the | 
Royal School of Naval Architects and Marine Engineers, | 
at Kensington. This institution was transferred to | 
the Royal Naval College at Greenwich while Biles 
was in attendance; at Greenwich he took first place | 
in naval architecture. After completing his course 
there, he joined the staff of the Naval Construc- | 
tion Department at the Admiralty, which subse- | 
quently formed into the Royal Corps of Naval Con- | 
structors, and John Harvard Biles thus became a 
Member of the Corps. He was an Admiralty Naval 
Constructor from 1877 to 1881. On leaving the 
Admiralty, he joined Messrs. J. and G. Thomson, at 
Clydebank (now Messrs. John Brown and Company, 
Limited), as naval architect, afterwards becoming 
shipyard manager. While at Clydebank, he designed 
many notable vessels, such as the America, the City 
of Paris, and the City of New York, which, in their 
time, were the fastest vessels on the Atlantic service. He 
also designed a number of fast cross-channel boats, and 
in 1885, he constructed the first torpedo-boat destroyer 
built in this country. He also played a prominent 
part in the change from iron to steel as a constructional 
material for shipbuilding, and was also associated 
with the application of the steam turbine to marine 
propulsion, particularly in the case of cross-channel 
steamers. 

Perhaps, however, Sir John’s greatest work for naval 
architecture was done while he held the John Elder | 
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Professorship in this subject at Glasgow University. 
He was appointed in 1891, and continued in this 
appointment for 30 years, resigning in 1921. During 
this time, he trained many naval architects who have 
since reached high rank in the profession, both in 
this country and abroad. After leaving the University, 
Sir John started a consulting business now known as 
Sir J. H. Biles and Company, of which he was senior 
partner, and we understand that he was actively 
engaged in this business until a few weeks before his 
death. 

During his lifetime Sir John served on innumerable 
official committees and other bodies. Of these, we 
may mention the Boats and Davits Committee, 1912-13, 
of which he was chairman, and the Titanic Inquiry, 
1912, of which he was assessor. He will be known 
to most of our readers as vice-president of the Institution 
of Naval Architects, taking the chair on numerous 
occasions at the spring meetings. It will also be 
remembered that he contributed a large number of 
valuable papers to that Institution. His other publi- 
cations include a treatise on steam turbines for marine 
propulsion and a book on the design and construction 
of ships. 

Many well-merited honours were conferred upon 
Sir John Biles. The first of these was the third-class 
of the Order of Osmanieh, which he received in 1906 
for his services to the Egyptian Government. He 
was made a knight in 1913, and a K.C.I.E. in 1922. 
In connection with this latter honour, it may be 
explained that Sir John was consulting naval architect 
to the High Commissioner for India, and received the 
thanks of the Secretary of State in Council for his 
work in connection with the design and construction 
of river craft for the Expeditionary Force in Mesopo- 
tamia, 1916-18. He was LL.D. of the Glasgow and 
Yale Universities, and D.Sc. of Harvard, and was an 
honorary member of several foreign institutions of 
navalarchitects. He was a Past-Master of the Worship- 
ful Company of Shipwrights, was President of the 
Engineering Section of the British Association in 
1911, and was a member of the Institution of Civil 
Engineers. 

Sir John had been in failing health for some time, 
and had never recovered from the death of Lady Biles 
last June. His son, Mr. J. H. Biles, is partner in the 
firm of Sir J. H. Biles and Company. 


THE LATE M. PAINLEVE. 


In M. Paul Painlevé, whose death on October 29 
is announced from Paris, France loses a son distin- 
guished at once as philosopher, mathematician and 
statesman. Born in 1863, the son of a lithographic 
draughtsman, Painlevé’s exceptional intelligence at- 
tracted the attention and aid of his master at the 
Ecole Primaire, who devoted himself to forwarding 
the interests of his brilliant pupil. A distinguished 
record at the Ecole Normale Supérieure, led to his 
appointment to a professorship at Lille in 1887, and 
five years later to a chair at the Sorbonne. His 
mathematical researches led, in 1900, to his election 
to the Académie des Sciences, by which be became the 
youngest member of the Institute. In 1904, he was 
appointed Professor of Mechanics and Engineering at 
the Ecole Polytechnique. In France, exceptional 
competence in science or technology is not the bar to 
political success that it is commonly found to be in 
this country. 

M. Painlevé was elected to the Chamber in 1906, 
and achieved prominence by his efforts to 
improve the national defences. He subsequently 
held a Ministerial portfolio on nine occasions, during 
three of which he was Prime Minister. This later post 
he held during some of the most anxious periods of the 
war, but he was ultimately displaced by Clemenceau. 
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was decided to adopt Sir Frederick’s recommendations, 
which had been forwarded in 1923, and to appoint 
Messrs. Rendel, Palmer and Tritton as consulting 
engineers. In 1929, the Haifa Harbour Works Depart- 
ment was organised, and work was begun by direct 
administration of the Palestine Government, under the 
supervision of the engineers, in April of that year. 

The town of Haifa is situated on the southern shore 
of the Bay of Acre, and even before the construction of 
the harbour the roadstead was well protected from the 
south and south-west by Mount Carmel. As will be 
seen from the view taken from this eminence, which is 
reproduced in Fig. 1 on page 494, the new works consist 
of a main breakwater, visible on the left, which is 
7,250 ft. long and, running in an easterly direction 
roughly parallel with the town front, continues the 
northern line of shore near the point Ras-el-Kerum. 
In addition, there is a lee breakwater, visible on the 
right of the same illustration, which is 2,510 ft. long 
and forms a prolongation of the existing railway jetty. 
An area of 387-3 acres is thus enclosed, which com- 
prises 278-6 acres of water area, in which the dredged 
channel beyond the lee breakwater is included, and 
108-7 acres of reclaimed land. Of the water area, 
91-1 acres have been dredged to a depth of 37 ft., 
63-2 acres to a depth of 30-8 ft., and 25-3 acres to a 
depth of 33 ft., all below mean sea level, the last 
forming the future oil-dock area. As a result it will be 
possible to accommodate 30,000-ton liners, the largest 
ships which call at Haifa. When adequate allowance 
has been made for the new port area within the Customs 
boundary, a considerable acreage of newly-made land 
with the necessary roads will be available for the 
expansion of the business quarter, and will help to 
relieve the traffic congestion in the streets and alleys 
of the old city. Extensions of the quayage and 
reclamation at the western end are, however, under con- 
sideration, and these will reduce the sheltered area to 
about 250 acres. 

The wharves, which have been constructed along the 
outer edge of the reclaimed land, comprise a main wharf 
1,312 ft. long and dredged to a depth of 31 ft., so as to 
provide accommodation for three or four steamers, 
and quays 361 ft. long and 574 ft. long dredged to 
depths varying from 31 ft. to 18 ft. and to 16} ft., 
respectively. The level of the quay surface is 64 ft. 
above mean sea level. It may be added that the 
normal tidal range is only from 12 in. above to 12 in. 
below mean sea level, and the maximum recorded range 
is from 16-5 in. above to 19in. below the same datum. 
A small passenger landing stage has been provided for 
the landing of passengers brought by launch from large 
vessels moored to the main breakwater. 

Two single-storey steel-framed transit sheds, each 
381 ft. long by 118 ft. wide by 20 ft. high to the under- 
side of the roof trusses, have been built, and the main 
wharf wall has been extended sufficiently to provide a 
site for a third shed when required. Areas totalling 
nearly 15 acres have been surfaced up with quarry 
waste to form stacking places for goods, while at the 
eastern end of the site is a further area of some 12-5 
acres for the special use of the potash and oil trades. 
Cargo handling will be effected by a 15-ton fixed derrick 
crane and two 5-ton gantry cranes, while, in addition, 
there is a 15-ton derrick crane for maintenance purposes, 
which is mounted on lighters. Access is obtained to 
all the wharves by standard-gauge tracks, while a 
narrow-gauge line is laid to the lighter wharves. The 
Customs area can also be approached by road and will, 
with the quays and sheds, be lighted by electricity. 
A general view of the eastern end of the harbour area, 
showing the transit sheds, appears in Fig. 3. 

An important factor in connection with the future 
development of the port will be the laying to Haifa 
of one branch of the Iraq oil-pipe line. This will 
have a capacity of 2,000,000 tons per annum and 
will supply the oil dock, which, as mentioned above, will 


rhe early experiments on aviation, of which Paris was | shortly be constructed immediately to the west of the 


the centre, greatly attracted M. Painlevé, and he was 
largely responsible for the French Air League, of which 
1e became vice-president. He was one of the first 
passengers carried by Wilbur Wright during his visit 
to Paris in 1908. His scientific work led to many 
invitations to lecture at foreign Universities. His 
mathematical publications included treatises entitled 
Legons sur 'Intégration des Equations de la Mécanique, 
Legons sur le Frottement, Legons sur la Théorie Analytique 
des Equations Différentielles. 





THE NEW HARBOUR WORKS AT 
HAIFA, PALESTINE. 


THe new harbour at Haifa, which was formally 
opened by the High Commissioner for Palestine 


| (Lieutenant-General Sir Arthur Wauchope, G.C.M.G.) 


on Tuesday, October 31, had its genesis in 1922, when 
the Crown Agents for the Colonies, on behalf of the 
Government of the Mandated Territory, commissioned 
Mr. (now Sir Frederick) Palmer to report on the 
construction of a port for that country. In 1927, it 
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lee breakwater. A concession for the abstraction of 
salts from the Dead Sea is also being developed, and 
will involve the export of some 100,000 tons a year. 
In addition, there is, of course, a growing fruit trade. 
As regards construction, the main breakwater is 
formed of natural blocks of sandstone graded according 
to size, which was obtained from quarries on the sea 
coast near Athlit, some ten miles south of Haifa. 
This stone, though somewhat light, is homogeneous 
in character, and the largest blocks, of from 12 tons to 
15 tons in weight, which were required for the seaward 
face, were obtained without the need for using concrete 
or masonry. A maximum of 5,000 tons of stone was 
removed from the quarries daily, a 15-ton derrick crane 
and two 5-ton travelling cranes being used for this 
purpose. The stone was placed in position on the 
breakwater by a specially designed pillar crane, which 
was capable of handling a load of 15 tons at a radius of 
65 ft. All but the largest stones were tipped from 
steel skips, which were lifted bodily from the railway 
wagons. A certain amount of the smaller grades of 
stone, which formed the core of the breakwater, was, 











Nov. 3, 1933.] 


ENGINEERING. 


489 








however, deposited from barges. As will be clear 
from Fig. 2, on page 494, the completed breakwater is 
capped with concrete and is provided at intervals with 
bollards for the end-on mooring of cargo steamers. 
Ten of these bollards will withstand a pull of 200 tons, 
and 19 a pull of 150 tons. The breakwater contains 
about 1,100,000 cub. yards of stone, the maximum 
quantity deposited in any one month being 69,000 
cub. yards. The lee breakwater, which is of similar 
though less massive, design, contains 230,000 cub. yards 
of stone. Its construction was retarded in order that 
it might have the protection of the main breakwater 
during the winter storms. The wharf and lighter quay 
walls are built of 5-ton to 7-ton concrete blocks on the 
sloping slice-work principle, and are capped with mass 
concrete. In carrying out this portion of the work a start 
was made on a central abutment of horizontal coursed 
blocks, the slice-work being continued thence in both 
directions by two 8-ton cranes travelling on the wall 
itself. Where the reclaimed area is not bounded by 
the block walls it is retained by rubble dykes. The 
material for reclamation was dredged from the deep- 
water area within the breakwater, and the dykes now 
completed contain 90,000 cub. yards of stone. 

As already mentioned, the constructional work was 
carried out by direct labour. The necessary dredging 
was, however, done by contract, the Tilbury 
Contracting and Dredging Company (Egypt), Limited, 
being responsible for the water area, and the N.V, 
Baggerwerken de Vries and van den Bosch, of Utrecht, 
for the trenches for the wharf wall. Altogether over 
2,000,000 cub. yards of material, mainly sand, were 
removed, and deposited on the reclaimed area. 

The work was carried out under the general guidance 
of Mr. E. J. Buckton, M.Inst.C.E., of Messrs. Rendel, 
Palmer and Tritton, who elaborated Sir Frederick 
Palmer's original design, Mr. G. E. Thompson acting 
as resident engineer. 








LETTER TO THE EDITOR. 


FIRES IN LINERS. 
To THE EpiTtor OF ENGINEERING. 

Srr,—In an article on the above subject in your 
issue of the 27th inst., you refer to my proposed “ Flood- 
able Firescreen.”” May I supplement your remarks 
by the following notes ? 

1. In practice, the width of the firescreen should 
be one frame-space. Fully detailed constructional 
plans have already been approved by the Board of 
Trade and the Classification Societies. 

2. It is not proposed, nor would the Board of Trade 
permit, that the ordinary firescreen bulkheads should 
be dispensed with. 

3. The essence of the invention is to provide an 
ultimate safeguard on passenger ships in case of fire 
getting out of control. Is there a simpler or more 
logical solution of this problem? If so it should be 
adopted. 

Yours faithfully, 
J. TuTIn. 

26, Fenchurch-street, 

London, E.C.3. 

October 30, 1933. 





2,000-1.H.P. SEMI-UNIFLOW MARINE 
ENGINE. 


RATHER more than twelve months ago Messrs. 
Alexander Stephen and Sons, Limited, Govan, Glasgow, 
carried out a number of modifications on the machinery 
of the S.S. Annan, a vessel of 955 tons gross owned by 
Messrs. Wm. Sloan and Company, Glasgow. The 
original engine in this vessel was of the triple-expansion 
type with cylinders 22} in., 35 in. and 59 in. in diameter, 
the piston stroke being 42 in. It was supplied with 
steam by two three-furnace Scotch boilers 14 ft. 3 in. 
in diameter by 11 ft. 6 in. in length, and with a working 
pressure of 165 lb. per square inch. The engine was 
capable of developing 1,800 i.h.p. at 94 r.p.m., but 
the actual indicated horse-power required under service 
conditions was only about 900. The whole of the 
machinery was some twenty-five years old at the time 
of the alterations, and it was decided to renew the 
boilers and to carry out somewhat extensive alterations 
to the engine, with a view to improving the fuel con- 
sumption. Two new two-furnace Scotch boilers, 
12 ft. 6 in. in diameter by 11 ft. 6 in. long, were fitted, 
the new steam pressure being 200 lb. per square inch. 
The boilers were arranged to work under forced 
draught instead of the earlier natural draught, and 
superheaters were fitted to give a total superheat of 
100 deg. F. at the engine stop valve. Three new 
cylinders were fitted to the existing engine, the 
diameters being 164 in., 26} in., and 46 in. The 
high-pressure and intermediate-pressure inlet and 
exhaust valves and the low-pressure inlet valve on the 
new cylinders were of the Andrews and Cameron 





independent balanced type, and were operated by 
slotted cams driven off the existing Stephenson link 
motion. The valve spindles worked in ground and 
lapped cast-iron bushes with forced lubrication. The 
intermediate-pressure and low-pressure receivers were 
of specially large volume and were entirely separate 
from the cylinders. Special attention was given to 
reducing losses due to wire-drawing and radiation. 
The lubrication of the high-pressure piston was through 
quills with a pressure supply. The low-pressure 
cylinder was designed on the Uniflow principle, the 
pistons uncovering the exhaust ports at nine-tenths 
of the stroke. The clearance volume was designed so 
that compression was taken right up to admission 
pressure when the vacuum was 26 in. The engine was 
designed to work with a condenser vacuum of 27 in., 
and the pressure drop between the low-pressure cylinder 
and the condenser was only 1 Ib. 

As a result of these alterations very considerable 
economies were achieved. The average fuel consump- 
tion per voyage taken over the six summer months, 
April to September, in the two years previous to recon- 
ditioning was 92 tons. This figure included all coal 
used in port for raising steam to work the winches 
and for banked fires, estimated at about 11 tons. 
On four voyages subsequent to the alterations the 
average coal consumption worked out at 54-25 tons, 
the difference of approximately 38 tons representing a 
saving of 41-3 per cent. on the total fuel per voyage, 
including coal used in port. Even lower values have 
been obtained since the main boilers were used on the 
winches, the voyage consumption having thrice been 
under 40 tons. The remarkable results obtained led 
Messrs. Alexander Stephen and Sons to design an 
entirely new engine incorporating the successful 
features of the Annan model together with various 
new features, suitable for powers from 600 i.h.p. 
to 3,000 i.h.p. A 2,000-i.h.p. unit has recently been 
completed and has been under test in the maker’s 
works. This engine, which is illustrated in Figs. 1 to 
12, pages 490 and 491, represents a very decided step 
forward in the design of reciprocating engines for 
marine use. The chief point kept in view in the 
design was to obtain the maximum economy possible 
in a reciprocating engine using high superheat and a 
good vacuum, but without the complication and 
expense of an exhaust turbine. After careful con- 
sideration, it was decided to employ compound expan- 
sion with a single steam receiver. Although this might 
at first sight appear to be a retrograde step, it has to 
be borne in mind that the conditions with superheated 
steam are entirely different from those with saturated 
steam. The losses due to heat exchange with the 
walls of the cylinder are almost entirely absent in the 
former case, and, in addition, with the independent 
steam and exhaust valves employed, both valves and 
steam ports remain at a constant temperature. The 
use of a single intermediate steam receiver reduces 
heat losses from this source. Finally, as the uniflow 
principle has been adopted for the low-pressure 
cylinders, there is little loss due to heat exchange in 
these cylinders. The free exhaust through the ports in 
the cylinder walls, which open at about .°, of the 
stroke, reduces the back pressure to within 4 Ib. 
of the condenser pressure. From tests made on the 
Annan engine the reduction in steam consumption 
due to adopting the uniflow principle was found to 
be about 9 per cent. on a corresponding cylinder, 
or about 3 per cent. overall. 

As will be clear from the illustrations, the engine forms 
avery compact unit, and is about 20 per cent. shorter and 
lighter than a standard type of triple-expansion engine 
of equal power, the actual weight being only 75 tons. The 
cylinder bore of the high-pressure cylinder is 23} in., 
and of the two low-pressure cylinders is 43 in. The 
stroke is 42 in. The frame is of particular interest in 
that it is built up of mild-steel plates, welded and 
riveted, with a view to producing a light but rigid 
structure designed to transmit all loads with a minimum 
of material. The main stresses between the cylinders 
and crankshaft are carried by heavy H-section beams, 
which are tied together in pairs by cast-steel main 
bearing supports and cast-iron guide faces. The con- 
struction is clearly shown in Fig. 2, and it will be 
noticed that in addition to the bolts, heavy horizontal 
keys are inserted between the ends of the main bearing 
supports and the H-section beams. The cylinders are 
rigidly held at their centres, leaving both the top and 
bottom ends free to expand, as shown for the high- 
pressure cylinder in the same figure. Bellow expansion 
pieces are fitted on both the vertical and horizontal 
main steam connections to leave complete freedom of 
movement. The crank-case is entirely welded, and all 
holding-down bolts are readily accessible when the 
engine is running. The bottom half of the high-pressure 
cylinder is of cast steel, the top half being cast-iron, 
with a special mixture cast-iron liner, while the low- 
pressure cylinders are of cast-iron. All the cylinders 
have conical bottoms to facilitate drainage. The high- 
pressure piston is of cast-iron, and the low-pressure 





pistons have cast-steel top and bottom with a cast- 
iron ring carrier between them, fitted with Ramsbottom 
hammered rings. As will be clear from Fig. 1, large 
inspection doors are provided on the engine frame to 
give access to the main bearings and big-ends, and 
doors are also provided above the lower platform to 
give access to the crossheads and guides. The valves 
can be fully exposed for inspection or adjustment by 
removing the valve-box covers. The main bearings 
are fitted with cast-iron shells lined with white metal. 
The connecting rods are of forged steel, with cast-steel 
top and bottom ends lined with white metal. Double 
crosshead guide shoes of mild steel are fitted, white- 
metal lined and adjustable. The crankshaft is of the 
built-up type, and is balanced. It is fitted with a 
flywheel at the after end to give an even turning 
moment, and is drilled for forced lubrication as indicated 
in Fig. 4. 

Apart from the fabricated frame, the most striking 
feature of the engine is the arrangement of the valve 
gear. As in the Annan engine, independent steam 
and exhaust valves of the Andrews and Cameron type 
are fitted, but instead of being driven by a link motion, 
are hydraulically operated. It may be recalled that 
these valves, sections of which are given in Figs. 9 and 
10, give a quadruple opening, and that therefore a large 
area is possible with a small valve. This not only 
results in reduced weight, but the dangers of leakage 
due to valve distortion are minimised. The valves are 
balanced, with stream line ports, and are free to 
expand under high temperatures while remaining steam- 
tight. The saddles on the inlet valves are spring 
loaded, while those on the exhaust valves are adjust- 
able by means of an accessible screwed stud with lock 
nut. All the valves have renewable seats. In the 
actual engine, the high-pressure valves have a vertical 
travel and the low-pressure valves a horizontal travel. 
All the valves are interchangeable, two valves in parallel 
being employed on the low-pressure cylinders. As in 
the case of the Annan engine, the valve spindles are 
of case-hardened steel, ground and lapped, and work in 
long cast-iron bushes with oil grooves and forced 
lubrication, thus eliminating the friction always 
present with a packed gland. With this arrangement, 
which is shown in Figs. 9 and 10, there is no possibility of 
oil leaking into the steam space, and it may be mentioned 
that no adjustments have been made to the Annan 
glands for over twelve months, nor has there been 
any measurable wear. The employment of inde- 
pendent valves not only eliminates the losses due 
to heat exchange, as already mentioned, but enables 
the best valve settings for inlet and cut-off to be 
arranged without any bad effect on the point of com- 
pression, as in ordinary valves combining both func- 
tions. The only case where coupled valves are employed 
is for the high-pressure exhaust, the upper and lower 
valves being on a common spindle, as shown on the right 
in Fig. 2. There is obviously no objection to coupling the 
valves in this position, while a simplification of the valve 
gear is attained. All the valves have a small clearance 
volume, and as mentioned, are easy of access. A further 
advantage they possess is that very little power is 
needed for their operation. 

The hydraulic valve gear is operated on a patented 
system. An independent pump delivers oil at 350 lb. 
per square inch to a rotary distributor driven off the 
engine crankshaft. This distributor is shown in 
section in Figs. 5 to 8, and it will be observed that it 
is driven through a dog clutch which can be thrown 
out of engagement when it is desired to turn the 
distributor by hand, as, for example, after a long 
shut down. The distributor is provided with a 
number of ports which allow the oil pressure to 
be transmitted to small pistons on the ends of the 
various valve spindles. It will be sufficient to des- 
cribe the action of one of the valves. Referring to 
Fig. 9, which shows the aft low-pressure valve, the 
oil supply pipe from the distributor is connected to 
the union at the left-hand end, and the oil, acting 
on the piston on the end of the spindle at this end, 
drives the valve over to the right. The space beyond 
the other end of the spindle is filled with oil at constant 
pressure, and this oil is displaced by the advancing 
spindle until the distributor cuts off the supply. The 
return stroke is made by the constant pressure oil 
acting on the right-hand end of the spindle. Pro- 
vision is made for cushioning at each end of the stroke 
Assuming that the valve is moving to the right, the 
end of the spindle enters a washer with a few 
thousandths clearance, and the oil being forced through 
this restricted passage gives the required cushioning 
effect, the cushioning valve shown below the spindle 
being held on its seat by the pressure. On the return 
of the spindle, the cushioning valve opens, allowing 
the oil pressure to act on the main body of the spindle 
as well as the reduced end portion. It will be observed 
that there is a further by-pass passage at each end of 
the spindle, uncovered as the spindle approaches the 
end of its stroke. The object of this second by-pass is to 
allow a small proportion of oil to escape to the drain, 
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the amount being regulated by the adjustable plug 
shown. This ensures that no undue temperature rise 
can take place in the oil, as the small quantity allowed 
to escape carries off any excess heat generated. Varia- 
tion in the point of cut-off, and correction for the lag 
in the system, are obtained by sloping the ports in the 
distributor casing at an angle to the axis. Reversal 
is obtained by a second series of ports, which are 
brought into line with the ports in the distrioutor by 
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Fig. 2. 
























































moving the latter axially in its casing, the same action 
serving to vary the cut-off. The method of obtaining 
the axial movement is clearly shown in Fig. 5. The 
distributor is driven through gearing from the crank- 
shaft, as shown in the same figure. The oil discharge 
from the system is led to the engine forced lubrication 
system, so that a failure in the supply would at once 
stop the engine. 

The condenser is of the regenerative type with a 
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welded steel shell. The tubes are of aluminium bronze 
and are expanded into the tube plate at the inlet end 
and fitted with metallic packing at the outlet end 
The condenser is designed to condense 25,000 Ib. of 
steam per hour, the vacuum being 27 in. with 
1,800 gallons per minute of circulating water at 75 deg. 
F. The cooling surface is 1,750 sq. ft., and it will be 
noted from Fig. 3 that the arrangement of the two 
main inlet pipes gives an excellent distribution of the 
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LIMITED, GLASGOW. 
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Spring No. Ye 


R.P.M. 104 M.E.P. 
62-5 Lb. per Sq. inch 
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Spring No. Yea 


R.P.M. 104 M.E.P. 
16-8 Lb. per Sq.inch 
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steam as it enters the condenser. The expansion of 
the tubes at the inlet end ensures a streamline entry for 
the water. The cylinder glands on the engine are 
fitted with metallic packing throughout. The drain 
valves and indicator cocks are made from a special 
alloy suitable for superheated steam. The top and bottom 
of all three cylinders, together with the low-pressure 
receiver, are fitted with spring-loaded relief valves. 
The engine is totally enclosed with forced lubrication at 
28 lb. per square inch throughout, the system being 
similar to that employed in Diesel practice, the oil 
being discharged to the main bearings and thence 
through passages in the crankshaft to the crank pins, 
finally passing up tubes on the connecting rods to the 
crossheads and guide shoes. Quills are fitted to the 
high-pressure cylinder only, but will probably be fitted 
to all cylinders in later models. 

In conclusion, it may be pointed out that in addition 
to the advantages mentioned, the hydraulic valve gear 
gives an early cut-off, with quick opening and closing 
of the valves. A large variation in cut-off is rendered 
possible, and the speed of the engine can be regulated 
simply by varying the cut-off. The valves can be 
conveniently arranged on the front of the engine, as 
shown in Fig. 1, this feature, among others, resulting 
in a reduction in the length of the engine. There 
are relatively few moving parts in the valve gear, and 
the cut-off can be made equal on the top and bottom. 

The engine has recently been tested by Professor 
A. L. Mellanby, of the Royal Technical College, Glas- 
gow, and some preliminary results of the tests are 
given in the accompanying table. In examining these 
results, it must be realised that the engine is designed 





Observations (Mean over a Period of Three Hours). 


Steam pressure, high-pressure steam chest, lb. 


per square inch gauge eos ove ons 185-3 
Steam pressure, low-pressure receiver, lb. per 
square inch gauge 32-6 


Steam temperature, high-pressure steam chest, 
deg. F. _ oes oes ons - 
Steam temperature, low-pressure receiver 

(average) deg. F. ... eee sos ion 418-5 
Vacuum at condenser (inch mercury) (not cor- 
rected) exe es iain vee “ 
Barometer (inch mercury) _— one 
Pressure at condenser (lb. per square inch 
absolute) ; eae 


612-0 


Average revolutions per minute “ . 105-87 
” brake load, Ib. oe ‘ .. 6,820 
o brake horse-power .. in .. 1,640 
Condensate per hour, Ib. eo cea » 16315 
Indicated horse-power isi ~~ . 1,607 
Steam per indicated horse-power hour, lb. ... 10-15 
a brake horse-power hour, Ib. ows 10-59 
Mechanical efficiency, per cent. on oa 95-9 


The above steam consumption is equivalent to 9-52 
Ib. of steam per indicated horse-power on an engine with 
a mechanical efficiency of 90 per cent. which is the figure 
usually assumed on marine steam engines. 


to give 2,000 indicated horse-power at about 82 r.p.m. 
with a boiler pressure of 230 Ib. per square inch. Such 
conditions were, however, not available on the test 
bed. The maximum steam pressure available was 
185 Ib. per square inch at the engine stop valve, and 
the brake had to be run at over 100 r.p.m. to absorb 
the power. Steam for only 1,600 indicated horse- 
power was available. Professor Mellanby states that 
with the designed conditions of operation, a con- 
siderable improvement on the figures shown in the 
preliminary results may be anticipated. Indicator 
diagrams from the top of the high-pressure cylinder, 
and the top of the low-pressure after cylinder, re- 





spectively, are reproduced in Figs. 11 and 12, and serve 
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to show the efficient operation of the valves. The 
engine was running at 104 r.p.m. when both diagrams 
were taken. The mean effective pressure for the high- 
pressure diagram is 62-5 lb. per square inch, and 
for the low-pressure diagram it is 16-8 lb. per square 
inch. 
TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Telephone Equipment.—The supply of 2,500 five-point 
telephone jacks (Ref. No. A.Y. 12,045) and 100 micro- 
telephone set cradles. (Ref. No. A.Y. 12,046.) The Post 
and Telegraph Department, Wellington, New Zealand ; 
January 8, 1934. 

Secondary Battery. 
secondary battery with 60 cells. 
Department, Wellington, New Zealand ; 
1934. (Ref. No. A.Y. 12,047.) 

Service Cut-outs.—The supply of 7,000 ironclad ser- 
The Cape Town Electricity Department, 


The supply of a 100 ampere-hour 
The Post and Telegraph 
January 9, 


vice cut-outs. 


Cape Town; November 29, (Ref. No. A.Y. 12,051.) 
Cables.—The supply of paper-insulated high-tension, 
low-tension, and telephone cables. The Cape Town 


Department, Cape Town; November 30. 
(Ref. No. A.Y. 12,052.) 

Motor for Press.—The supply of a 115 kW, 6,600-volt, 
50-cycle motor for the operation of a briquetting press. 
The State Electricity Commission of Victoria, Mel- 
bourne ; January 8, 1934. (Ref. No. A.Y. 12,053.) 
Conductors.—The supply of triple-braided 
The State Electricity Commission 
15, 1934. (Ref. No. 


Electricity 


Copper 
copper conductors. 
of Victoria, Melbourne; January 
A.Y. 12,054.) 

Petrol Pumps.—The supply of 1,600 petrol distributing 
pumps, 600 cast-iron foot-path boxes, 600 safety caps for 
2-in. piping, and 50 tool boxes of black sheet iron. The 
Argentine State Oilfields Directorate, Buenoe Aires; 
November 27. (Ref. No. A.Y. 12,057.) 

Galvanised Pipes, &c.—The supply of quantities of 
weldiess galvanised piping, bends, tees, double unions, 
and lock nuts, brass foot and by-pass valves and cast 
iron bonnets | in., 1} in. or 1} in., and 2 in. diameter. 


Argentine State Oilfields Directorate, Buenos Aires ; 
November 27. (Ref. No. G.Y. 13,100.) 
Wiring Material.—The supply of 600-volt cable, 


plugs, sockets, 
The Argentine 


November 27. 


house-wiring material, including switches, 
insulators, and weldless steel tubing. 
State Oilfields Directorate, Buenos Aires ; 





(Ref. No. A.Y. 12,059.) 
PERSONAL. 
Str Wittram Ray has been appointed executive 


chairman of the British Electrical Development Associa- 
Sir William has represented Richmond (Surrey) 
in Parliament since 1932, and has been a member of the 
London County Council since 1913. He was chairman 
of the Economy Committee set up by the National 
Government in 1931. 

Messrs. Toe Genera Evectric Company oF New 
York, and four of its associated companies, have removed 
their offices in New York City from 120, Broadway to 
the new General Electric Building, 570, Lexington- 
avenue, at 5lsat-street 


tion 


Dr. D. H. INGALL has been appointed Principal of the 
Borough Polytechnic, Borough-road, London, 8.E.1, in 
succession to Mr. J. W. Bispham, who has been promoted 
Assistant Education Officer (Technology) under the 
London County Council. Dr. Ingall took up his duties 
on October 23 

Messrs. Sremens-Scuvuckert (Great Brirary), 
Limtrep, 30-34, New Bridge-street, London, E.C.4, 
inform us that Messrs. Westinghouse Electric and Manu- 
facturing Company, U.S.A., have entered into an agree- 
ment with Messrs. International Benson-Patentver- 
wertungs-A.-G., Zurich, whereby they have obtained the 
patent and manufacturing rights for the United States of 
the Benson boiler. In the manufacture of the boiler, 
Messrs. Westinghouse will have the benefit of the colla- 
boration of Messrs. Siemens-Schuckert, Berlin, and of 
Messrs. Blohm und Voss, Hamburg. 

On and after November 1, 1933, Messrs. F. W. Le 
Tatt and A. 8. Cacnemartye, 2, Norfolk-street, Strand, 
London, W.C.2, are no longer using Toe WestInGHovusE 
Patent Bureau as the name of their firm, but will 
continue to carry on the partnership under their own 
names. Otherwise there is no change in the firm. 

Enorneer Captarn H. B. Tostreviyn, D.S.O., R.N., has 
been appointed chief engineer of the marine department 


of Messrs. Vacuum Oil Company, Limited, Caxton 
House, Westminster, London, 8.W.1, in succession to 
Mr. A. H. Mather, who retired on pension at the end of 


September, after twenty-eight years’ service with the 
company. Since the end of the war, Captain Tostevin 
has been professor of marine engineering at the Royal 
Naval College, Greenwich ; he takes up his new duties on 
November I. 

Mr. W. E. Rootes has accepted membership of the 
Overseas Trade Development Council. He was a member 


of the motor trade delegation, which visited Finland 
in September, and serves on the Board of Trade Advisory 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—The increased make of 
Cleveland pig-iron is fully absorbed, and further enlarge- 
ment of output is needed to satisfy the growing require- 
ments. Producers have no stocks. Merchants have little 
iron to offer and are still prohibited, under terms of con- 
tract with makers, from selling to principal consumers in 
the United Kingdom. More iron is going into use at home 
works, and deliveries to Scotland are improving. Over- 
seas sales are still small, but inquiries from abroad are 
expanding a little. The remodelled blast furnace at the 
Eston works of Messrs. Dorman, Long and Company 
is expected to be blown in on the 15th inst. This plant 
has a huge output capacity and will produce basic iron 
for the firm's steel works. Messrs. Dorman have been 
short of basic iron of late. Market values of Cleveland 
pig are very firm. No. 3 g.m.b. is 62s. 6d. for local use, 
64s. 6d. delivered to North of England areas beyond the 
Tees-side zone, 62s. 3d. delivered to Falkirk, and 658. 3d. 
delivered to Glasgow. No. 1 is at a premium of 2s. 6d., 
and No. 4 foundry at a discount of Is. 


Hematite.—The heavy stocks of East Coast hematite 
are largely sold, and are decreasing so rapidly that early 
enlargement of output seems essential to meet increasing 
demand. More iron is going into consumption at local 
works; deliveries to Sheffield, the Midlands, and South 
Wales are on a much greater scale than of late; and 
occasional parcels are sold for shipment to foreign 
destinations, notwithstanding the comparative cheapness 
of Continental iron. Most of the overseas business is with 
Italy. Merchants have unloaded a good deal of their 
holdings, but have still command of substantial quantities. 
They look for further rise in values and are disinclined 
to make additional sales at ruling rates. Producers are in 
a stronger position than for a very considerable time 
and are not seeking business. Recognised market quota- 
tions are ruled by ordinary qualities at 62s. 6d. f.o.b. for 
export and 60s. f.0.t. for home trade, but little iron is 
now obtainable on these terms 


Foreign Ore.—The foreign ore market gaining 
strength, and consumers, though still well placed as 


is 


regards supplies, are not disinclined to discuss business. 
Rubio, of 50 per cent. quality, is put at 16s. 6d. c.i.f. 
Tees, but merchants are not pressing sales at that 
price. 

Blast-Furnace Coke.—There is acute scarcity of 


Durham blast-furnace coke, quotations for which promise 
to advance further. Good average qualities are fully 
17s. 6d. delivered to Tees-side users. 


Manufactured Iron and Steel.—Makers of certain kinds of 
semi-finished goods are sold well into next year and report 
demand unabated. They experience difficulty in coping 
with the demand for billets. Expansion of business in one 
or two branches of finished iron and steel continues, and 
producers of some descriptions of material have a lot of 
work on hand. Constructional steel manufacturers are 
very busy, and the outlook for makers of railway requi- 
sites has materially improved. Producers of shipbuilding 
material are, however, still greatly in need of orders. 


Sheet departments keep well employed. Quotations, 
all round, are steady. Common iron bars are 91. 15s. ; 
best bars, 101. 5e.; double best bars, 101. l5s.; treble 
best bars, I1/. 58.; packing (parallel), 8l.; packing 
(tapered), 101.; steel billets (soft), 51. 12s. 6d.; steel 
billets (medium), 61. 17s. 6d.; steel billets (hard), 
7l. 7s. 6d.; iron and steel rivets, 111. 5s.; steel ship 
plates, 8/. 15s.; steel angles, 81. 7s. 6d.; steel joist, 
81. 15s.; heavy sections of steel rails, 8/1. 10s. for parcels 


of 500 tons and over, and 9I. for smaller lots ; fish plates, 
127. 108.; black sheets (No. 24 gauge), 101. for 
delivery to home customers, and 91. 5s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 
gauge), 12/. 15s. for delivery to home customers, and 
111. 5s. f.0.b. for shipment overseas. 


de. 


Scrap.—Heavy steel scrap is in good request both for 
home use and for shipment abroad, and prices continue 
to advance. Local consumers meet with little success in 
their effort to buy below 47s. 6d., and sellers expect to 
realise 50s. in the near future. Light cast iron has 
advanced to 4ls. 6d. Quotations for other material 
are unchanged. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Sheffield and Armaments.—Widespread rumours that 
Sheffield armament firms are experiencing boom con- 
ditions are officially denied by Sheffield Chamber of 
Commerce, who in an announcement states: ‘“‘ Some 
misunderstanding as to the present activities in Sheffield 
regarding armament manufacture seems to have fol- 
lowed the reports which have appeared recently in 
certain sections of the Press. The true facts are that 
during the last few years the normal programme of 
building in Great Britain has been cancelled, and has 
not been reconsidered recently in anticipation of a 
successful conclusion to the Disarmament Conference in 
Geneva. Replacement of ships and material, however, 
is greatly in arrears, and this accounts for the present 
slightly increased activity in many Sheffield concerns. 
Actually, authentic figures show that not more than 
20 per cent. of the turnover of the large steel firms is 
represented by armaments, and of this percentage a 
large proportion includes quantities of marine-pro- 
pelling machinery for warships being constructed under 
the ordinary programmes. Of the remaining 80 per 
cent. capacity, this is represented by work in connec: 


mercantile marine, alloy steels for motor cars, and 
stainless steel.” 

Iron and Steel—The steel-producing sections are 
making headway. This is reflected in the performance 
of one of the biggest steel-making firms in the country. 
This concern (which has large works in this area) during 
the last financial year just ended was responsible for 
an output of 905,164 tons of steel ingots, representing 
15-7 per cent. of the production of the country, as 
compared with 795,545 tons and 15-3 per cent. respect- 
ively during the previous year. Shipbuilding and rail- 
way materials are only in limited request. Improve- 
ment has been greatest in semi-finished steel and steel 
supplied for re-rolling, re-inforced concrete work, tube 
making, and steel wire production. The scrap market 
is fairly active. This better state of affairs is one of 
the most encouraging features of the local industrial 
osition. Forward buying of most classes of material 
as assumed a more healthy appearance. The heavy 
machinery and engineering branches are more active. 
Makers of hollow forgings are doing a good trade. 
Electrical, quarrying and cement-making apparatus are 
@ progressive media. The recent decline in the call for 
magnet steel and magnets has been arrested. Order 
books at producing works are impressive. The tool 
and implement branches report a better buying move- 
ment. Orders have been received from abroad for a 
variety of products. Inland requirements are also 
more encouraging. 

South Yorkshire Coal Trade.—Improvement has taken 
place in several directions. In some instances a shortage 
of wagons is hindering delivery. Export requirements 
show little change, though inquiries are circulating more 
freely. The brighter tone prevailing in iron and steel 
manufacture is reflected in the increased call for all kinds 
of industrial fuels. The textile industries are also 
improving customers, while deliveries to electricity 
undertakings are more substantial. There is an active 
demand for foundry and furnace coke, and quotations 
show a further rise. The gas-coke market is steady at 
19s. 6d. to 23s. 6d. f.o.b. at Humber ports. Quotations 
are: Best branch hand-picked, 27s. to 28s. ; Derbyshire 
best house, 21s. to 23s. 6d.; Derbyshire best brights, 
17s. 6d. to 19s. 6d.; best screened nuts, 17s. to 18s. ; 
small screened nuts, 16s. to 17s.; Yorkshire hards, 17s. 
to 18%. 6d.; Derbyshire hards, 17s. to 18s. 6d.; rough 
slacks, 6s. to 9s. ; nutty slacks, 7s. to 8s. 6d. 


NOTES FROM THE SOUTH-WEST. 


CarpirFr, Wednesday. 


Cardiff Technical College Extensions.—Plans have 
been prepared for the addition of a storey to Cardiff 
Technical College, at a cost of 14,0501. These provide 
for the inclusion of an aeronautical laboratory with a 
wind tunnel. 

Swansea Reservoir Scheme.—Proposals to proceed with 
a scheme for an additional reservoir for Swansea Water- 
works, at a cost of about 1,000,0001., are meeting with 
opposition. The site for the reservoir was secured some 
years ago, and steps were taken to reserve all necessary 
lands. Those who oppose the proposals declare that 
the recent prolonged drought, during the last weeks 
of which domestic water supplies (but not trade supplies) 
were curtailed, was quite exceptional and did not justify 
the proposals. 

Electric Public Clock for Swansea.—The tower of Swan- 
sea civic buildings, now being erected, is to be equipped 
with an electrically-driven clock, with four faces, and 
which will be a master clock for all the timepieces in 
the building. It is being given anonymously. The 
clock will not have any chimes. The dials will be 
12 ft. in diameter with figures of cast aluminium finished 
in golf leaf, fixed in the stone face, without encircling 
bands. 

Motor Pilot Boat for Port Talbot.—The Port Talbot 
Pilot Cutter Company, Limited, have contracted with 
Messrs. W. M. Blackmore and Sons for a new 70-ft. 
pilot boat, to be motor driven, at a cost of about 3,0001. 

New Sewerage Scheme.—Carmarthen Rural Council 

have in preparation a sewerage scheme for Lower St. 
Clears, estimated to cost about 8,000I. 
Newport Corporation Bills —Newport, Monmouthshire, 
Corporation are preparing two Parliamentary Bills. 
One is for the extension of the borough boundaries, 
while the other is for general purposes, which will include 
enlarged power for electricity and water undertakings. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


General Outlook.—Although the demand both for iron 
and steel is still extremely restricted, the general outlook 
in the heavy industries of the North-Western area as a 
whole, is now rather brighter. In a number of indus- 
tries the receipt of useful orders in the last week or two 
has poende wen, +t improved the outlook, and there is 
now a tendency to face the future with greater confidence 
than for some considerable time past. Firms making 
light castings are relatively well placed, but quiet condi- 
tions are reported by manufacturers of iron and steel 
forgings. One of the most reassuring features of late 
is the improved situation in textile-machinery manufac- 
turing circles. Messrs. Platt Brothers and Company, 
Limited, Oldham, it is announced, have secured a 
contract from the Chinese Government for machinery 
for a new cotton-spinning and weaving mill; and 
Messrs. Howard and Bullough, Limited, Globe Works, 
Accrington, have now an order-book sufficient to warrant 
the starting of a considerable number of additional 
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machinery, the firm has a contract for the reconditioning 
of machinery for Messrs. J. & P. Coats, the well-known 
thread manufacturers. 


Structural-Steelwork and Machinery Orders.—The 
steady, if slow, improvement in structural-steelwork 
circles continues, and leading firms are now benefiting 
from the release of orders which have been delayed in 
the last year or so on account of prevailing economic and 
financial uncertainty. Messrs. John Booth and Sons, 
Bolton, have an order for the supply of steelwork for a 
new workshop for the blind at Stake, at a cost of nearly 
3,000. ; ne | Messrs. Skipwith, Jones and Lomax, 
Limited, Manchester, are to supply structural steel 
for a new bridge and steel troughing at a cost of 
8,7301., to the order of the Salford Corporation. The 
outlook of Messrs. Charles Walmsley and Company, 
Limited, Bury, is considerably improved by the receipt 
of an order for a paper-making machine with an output 
of 220 to 225 tons per day from Messrs. Edward Lloyd, 
Limited, Kemsley Paper Mills, Sittingbourne, Kent ; 
and Messrs. Robert Dempster and Sons, Limited, 
Elland, are to erect a gas-holder of 3,000,000 cub. ft. 
capacity for the Blackpool Corporation. Messrs. Platt 
Brothers and Company, Limited, Oldham, have com- 
menced to manufacture cast-iron blocks for road 
surfacing, which, it is hoped, will enable them to provide 
work for a number of men in the near future. 








NOTES FROM THE NORTH. 


Griaseow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade are nominally without change, and although plant 
generally is somewhat better employed than it was a 
few weeks ago, there is still much room for improvement. 
The present output falls far short of capacity, but 
makers are very sanguine that they will be successful 
in some of the inquiries for overseas which have recently 
been in the market. The demand from the shipbuilding 
industry has not expanded very much, and structural 
engineering firms are also very quiet. In the black-steel 
sheet trade there is quite a fair business going through 
for the heavier gauges, but the lighter gauges are not 
quite so active. Galvanised sorts are meeting with a 
poor demand. The following are the current market 
quotations :—Boiler plates, 91. per ton; ship plates, 
8l. 15s. per ton; sections, 81 7s. 6d. per ton; black- 
steel sheets, 4-in., 81. per ton ; and galvanised corrugated 
sheets (No. 24 gauge), 121. 15s. per ton, all delivered at 
Glasgow stations. 


Malleable-Iron Trade.—A dull tone prevails in the 
malleable-iron trade of the West of Scotland, and pro- 
duction is on a limited scale. The re-rollers of steel 
bars are quiet and, on account of the poor home demand 
and Continental competition, they are finding things 
very difficult. Prices are unchanged, and are as 
follows :—Crown bars, 91. 15s. per ton for home delivery, 
and 91. 5s. per ton for export ; and re-rolled steel bars, 
7l. 5s. per ton for home delivery, and 61. 15s. per ton 
for export. 


Scottish Pig-Iron Trade.—There is little fresh to report 
in connection with the Scottish pig-iron trade, and the 
demand both on home and export account is of small 
dimensions. The number of furnaces in blast is un- 
changed at nine. The current market quotations are : 
Hematite, 66s. per ton, delivered at the steel works, 
and foundry iron, No. 1, 67s. 6d. per ton, and No. 3, 
65s. per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, October 28, amounted to 822 tons. Of that 
total, 697 tons went overseas and 125 tons coastwise. 
During the corresponding week of last year the figures 
were 297 tons overseas and 16 tons coastwise, making a 
total shipment of 313 tons. 


Reduction in Steel Plate Manufacture.—The recent 
announcement that it had been decided by Messrs. 
Stewarts and Lloyds, Limited, to cease production of 
steel plates at their Clydesdale works, Mossend, at the 
end of this year will mean that there will then only 
be three firms left in the West of Scotland turning out 
steel plates. Messrs. Stewarts and Lloyds universal 
plate mill at Mossend is to be converted into a blooming 
mill and transferred to their new steel works at Corby, 
in Northamptonshire. 


Shipbuilding.—The past month has been noteworthy 
for the number of inquiries put into circulation for new 
tonnage, and amongst those are two Blue Star liners, 
an Orient liner for the Australian mail and passenger 
service, and several vessels for the Far East and Brazil. 
Otherwise the month has been quiet, and the output 
from the shipyards consisted of 3 vessels, of a total of 
8,582 tons, from Clyde yards. Only two contracts were 
reported during October, the convoy sloop ordered 
from Messrs. John Brown and Company, Limited, 
Clydebank, for the Admiralty, and a coasting cargo 
steamer of 870 tons gross to be built by Messrs. John 
Lewis and Sons, Limited, Aberdeen, for Belfast owners. 
The output from Scottish yards for the year to date is 
as follows :-— 


Vessels. Tons. 

The Clyde “ “ oes 21 42,783 
The Forth ad we a oan 9 6,765 
The Tay _ it ans ~— 2 5,825 
The Dee and Moray Firth ” ee 4 1,782 
Total 36 «657,155 


The Clyde total for the ten months is barely 1,000 tons 
less than for the corresponding period of last year, 





NOTICES OF MEETINGS 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, S.W.1. Thomas Hawksley Lecture. 
** Kinematic Design in Engineering,” by Prof. A. F. C. 
Pollard. And at Southern Branch : Wednesday, Novem- 
ber 8, 7.20 p.m., University College, Southampton. 
South Wales Branch, Thursday, November 9, 6 p.m., 
South Wales Institute of Engineers, Cardiff. ‘“ Engi- 
neering Contracts,” by Mr. P. J. Plevin. North-Western 
Branch, Graduates’ Section: Thursday, November 9, 
7.15 p.m., Engineers’ Club, Albert-square, Manchester. 
Discussion. Glasgow and West of Scotland Branch: 
Thursday, November 9, 7.30 p.m., Royal Technical 
College, Glasgow. President’s Address. 

INsTITUTION OF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Chairman’s Inaugural 
Address, by Mr. W. Lawson. Mersey and North Wales 
(Liverpool) Centre: Monday, November 6, 7 p.m., The 
University, Liverpool. ‘‘ The Travel of Wireless Waves,” 
by Sir Frank E. Smith. North Midland Centre : Tuesday, 
November 7, Hotel Metropole, King-street, Leeds. “ An 
Analysis of the Costs of Electricity Supply and Distri- 
bution in Great Britain, with some Suggestions as to 
the Causes of, and Remedies for, the Slow Rate of 
Development,”’ by Mr. J. M. Kennedy and Miss D. M. 
Noakes. North-Western Centre : Tuesday, November 7, 
7 p.m., Engineers’ Club, Albert-square, Manchester. 
x the Application of Automatic Voltage and Switch 
Control to Electrical Distribution Systems,’’ by Messrs. 
W. Kidd and J. L. Carr. South Midland Students’ 
Section; Tuesday, November 7, 7 p.m., James Watt 
Memorial Institute, Great Charles-street, Birmingham. 
“The Limiting Features of the Alternating-Current 
System of Power Transmission,” by Mr. H. Rissik. 
Hampshire Sub-Centre: Wednesday, November 8, 
7.30 p.m., University College, Southampton. “* Some 
Electrical Methods of Remote Indication,” by Messrs. 
C. Midworth and G. F. Tagg. London: Thursday, 
November 9, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Ordinary Meeting. “The Lower-Voltage 
Sections of the British ‘ Grid’ Systems,”’ by Mr. C. W. 
Marshall. Dundee Sub-Centre : Thursday, November 9, 
7.30 p.m., University College, Dundee. “ Electricity 
Supply Costs and Tariffs,”” by Mr. N. B. Macarthur. 


INSTITUTE OF TRANSPORT.—Leeds Section: To-night, 
6.30 p.m., Town Hall, Leeds. ‘“ Whither?” by Mr. 
P. A. Harverson. Bristol Section : Tuesday, November 7, 
5.40 p.m., The University, Bristol. “‘ Lubricating Oils,” 
by Mr. D. S. Paul. Birmingham Section: Tuesday, 
November 7, 6 p.m., Queen’s Hotel, Birmingham. “‘ The 
Road Traffic Act, 1930,” by Mr. O. C. Power. Metro- 
politan Graduates’ and Students’ Society: Tuesday, 
November 7, 6 p.m., Institution of Electrical Engineers, 


Savoy-place, Victoria-embankment, W.C.2. “ The 
C eation of New Industrial Traffic,” by Mr. T. A. 
Hooker. 


Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 7 p.m., Literary and Philo- 
sophical Society’s Rooms, Westgate-road, Newcastle- 
upor.-Tyne. Andrew Laing Lecture. ‘“‘ Recent Metal- 
lurgical Developments and their Significance for Ship- 
building and Marine Engineering,” by Prof. F. C. Lea. 


iNSTITUTE OF British FounpRYMEN.—Lancashire 
Branch, Burnley Section : To-night, 7.15 p.m., Municipal 
College, Ormerod-road, Burnley. ‘* Continuous Casting 
Plant,” by Mr. F. J. Cook. And at Lancashire Branch : 
Saturday, November 4, 4 p.m., Engineers’ Club, Albert- 
square, Manchester. Lancashire Branch, Junior Sec- 
tion: Saturday, November 4, 7 p.m., College of Tech- 
nology, Sackville-street, Manchester. “A Survey of 
Non-Ferrous Foundry Work,” by Mr. F. Dunleavy. 


INSTITUTION OF PRODUCTION ENGINEERS.—London 
Section : To-night, 7.30 p.m., Society of Motor Manufac- 
turers and Traders, 83, Pall Mall, S.W.1. “‘ Modern 
Production Acetylene,” by Mr. C. Helsby. Sheffield 
Section : Monday, November 6, 7.30 p.m., Royal Victoria 
Station Hotel, Sheffield. ‘“‘ Payment by Results,” by 
Mr. 8S. Carlton Smith. astern Counties Section : Tues- 
day, November 7, 7.30 p.m., Ipswich Public Library, 
Northgate-street, Ipswich. ‘‘ Costing and Allocation of 
Overheads,” by Mr. K. Jewson. Coventry Station : 
Wednesday, November 8, 7.30 p.m., King’s Head Hotel, 
Coventry. ‘ Micro-Motion Study,”’ by Miss A. G. Shaw. 
Luton and Bedford Section: Wednesday, November 8, 
7.30 p.m., Castle-street Hall, Luton. ‘The Cost of 
Fine Accuracy,” by Messrs. B. C. Jenkins, R. Broomhead, 
and O. Carlton Smith. 

Junior INSTITUTION OF ENGINEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S.W.1. Informal Meeting. 
“* Safety and Efficiency in Electrical Installation Work,” 
by Mr. W. F. C. Cooper. 

Rartway Cius.—To-night, 7.30 p.m., 57, Fetter-lane, 
E.C.4. “Train Ferries: their History and Develop- 
ment,” by Mr. 8. R. Yates. 

Roya Instrrution.—Saturday, November 4, 3 p.m., 
21, Albemarle-street, W.1. ‘‘ The Course and Causes of 
the World Depression,” by Mr. L. C. Robbins. Monday, 
November 6, 5 p.m. General Meeting. 

Society or Enaingeers.—Monday November, 6, 
6 p.m. Geological Society’s Rooms, Burlington House, 
Piccadilly, W.1. Ordinary Meeting. ‘‘ Nasmyth: Father 
and Son,” by Mr. J. Wilkie. 

ENGINEERS’ GERMAN CrrcLE.—-Monday, November 6, 
6 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, S.W.1. ‘Cold Rolling Mills,” by Mr. W. Fass. 


WOLVERHAMPTON AND District ENGINEERING 
Socirty.—Monday, November 6, 7.30 p.m., Co-Operative 





Hall, Stafford-street, Wolverhampton. Joint Meeting 


with Midland Branch Institution of Mechanical Engi- 
neers and other Societies. Thomas Lowe Gray Lecture. 
“ Eight Years’ Salvage Work at Scapa Flow,” by 
Mr. E. F. Cox. 

InstITUTION oF Gas ENGINEERS.—Tuesday, Novem- 
ber 7, and Wednesday, November 8, 10 a.m., the Institu- 
tion of Mechanical Engineers, Storey’s-gate, S.W.1. 
Fifth Autumn Research Meeting. Presentation and 
Discussion of the following Reports :—({i) “‘ 4th Report 
of the General Research Committee, 1932-1933."’ (ii) 
“ 33rd Report of the Joint Research Committee of the 


Institution and Leeds University; Corrosion from 
Products of Combustion of Gas. Part I—Preliminary 
Investigations.” (iii) “3rd Report of the Liquor 


Effluents and Ammonia Sub-Committee.” (iv) “‘ 24th 
Report of the Refractory Materials Joint Sub-Com- 
mittee.” (v) “2nd Report of the Gasholder Sub- 
Committee.” (vi) ‘‘ Report on the Behaviour of Cokes 
in the Open Grate,” by Mr. H. J. Hodsman, Dr. E. I. 
Lloyd and Mr. F. Bell. (vii) ‘‘ Report on Leakage in 
Horizontal Gas Retorts,” by Mr. A. H. Clucas. (viii) 
“* Report of the Gas Education Committee, 1932-1933.” 


INSTITUTION oF CrviL ENGINEERS.—Tuesday, No- 
vember 7, 6 p.m., Great George-street, S.W.1. Opening 
Meeting. Presidential Address, by Sir Henry P. May- 
bury. Manchester and District Association : Wednesday, 
November 8, 6.45 p.m., Manchester Literary and Philo- 
sophical Society, 36, George-street, Manchester. ‘ Tidal 
Models,” by Mr. J. Allen. Birmingham and District 
Association: Thursday, November 9, 6 p.m., James 
Watt Memorial Institute, York House, Great Charles- 
street, Birmingham. Ordinary Meeting. ‘‘ Rainfall as 
of Interest to Engineers,”’ by Mr. A. A. Barnes. 


SHEFFIELD METALLURGICAL AssocraTIONn.—Tuesday, 
November 7, 7.30 p.m., 198, West-street, Sheffield. 
Open Meeting. Discussion on the First Report of the 
Steel Castings Committee, introduced by Drs. H. Moore, 
R. H. Greaves and others. 


InstiruTE OF MeErats.—London Local Section : 
Thursday, November 9, 8 p.m., Royal School of Mines, 
South Kensington, 8.W.7. ‘“ Gold—Its Sources and 
Production,” by Mr. R. Annan. 


Mriptanpd METALLURGICAL Socretres. — Tuesday, 
November 7, 7 p.m., Girls’ High School, Dudley. “ In- 
terpretation of a Photomicrograph,” by Mr. J. W. Jones. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScortanD.—Tuesday, November 7, 7.30 p.m., 39, 
Elmbank-crescent, Glagow, ©.2. ‘‘ Liquid Fuels from 
Coal for Naval Purposes,” by Eng.-Capt. 8. H. Dunlop. 


InsTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
November 7, 7.45 p.m., Royal Society of Arts, John- 
street, Adelphi, W.C.2. “Transmission Principles,” 
by Mr. L. H. Pomeroy. 

Newcomen Socrety.—Wednesday, November 8, 
5.30 p.m., Institution of Structural Engineers, 10, 
Upper Belgrave-street, 8.W.1. Annual General Meet- 
ing. ‘“ Sir Christopher Wren as a Structural Engineer,” 
by Mr. 8S. B. Hamilton. 

INSTITUTION OF HEATING 
EERS.—Birmingham Branch : 


AND VENTILATING ENGIN- 
Wednesday, November 8, 


6.30 a Chamber of Commerce, 95, New-street, Bir- 
mingham. ‘“ Panel Heating,” by Mr. W. R. Cox. 
London : Wednesday, November 8, 7 p.m., Home Office 


Industrial Museum, Horseferry-road, 8.W.1. Session 
Meeting. Discussion on “‘ The Relative Fuel Economy 
of Electricity, Gas, Oil and Solid Fuel as Heating 
Agents,” by Mr. A. H. Barker. Liverpool Branch : 
Thursday, November 9, 7.30 p.m., Grenville Café, 
Tithebarn-street, Liverpool. “ Pipe Sizing,” by Mr. D. 
Thorpe. 

Liverroo. ENGINEERING Society. — Wednesday, 
November 8, 6.30 p.m., 9, The Temple, 24, Dale-street, 
Liverpool. ‘ Possible Developments in the Design of 
Refrigerated Holds for Carrying Foodstuffs,” by Dr. 
A. J. M. Smith. Students’ Section: Thursday, Novem- 
ber 9, 7 p.m. ‘ Edge Tool Manufacture,”’ by Mr. O. C. 
Lace. 

INSTITUTION OF StRUCTURAL ENGtNEERS.—Lancashire 
and Cheshire Branch : Wednesday, November 8, 7 p.m., 
College of Technology, Manchester. ‘“‘The Design 
of Welded Structures,” by Mr. C. Helsby. London: 
Thursday, November 9, 6.30 p.m., 10, Upper Belgrave 
street, S.W.1. ‘“‘ Reinforced Concrete Railway Via- 
ducts,” by Mr. R. L. M’Ilmoyle. Yorkshire Branch : 
Thursday, November 9, 7 p.m., Hotel Metropole, Leeds. 
“ Designing for Welding,”’ by Mr. C. Helsby. 

INSTITUTION OF WeELDING ENGINEERS.—Wednesday, 
November 8, 7.45 p.m., Institution of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. ‘“ Planning for Production 
by Welding,” by Mr. G. M. Buchanan. 


INSTITUTION OF ENGINEERING INsPECTION.—Thursday, 
November 9, 5.45 p.m., Junior Institution of Engineers, 
39, Victoria-street, S.W.1. “‘ The Prevention of Vibra- 
tion and Noise,” by Mr. R. B. Grey. 


INSTITUTE OF MARINE ENGINEERS.—Junior Section : 
Thursday, November 9, 7 p.m., 85-88, The Minories, 
E.C.3. “Pumps for Marine Service,” by Mr. F. M. 
Jones. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—Thursday, 
November 9, 7.15 p.m., Magnet House, Kingsway, W.C.2. 
Joint Meeting with Association of Supervising Electrical 
Engineers. “The Development of Domestic Electric 
Cookers at Home and Abroad,” by Mr. D. G. W. Ack- 
worth. 

Society or CaemicaL Inpustry.—Chemical Engineer- 
ing Group : Thursday, November 9, 7.30 p.m., Institute 
of Chemistry, 30, Russell-square, W.C.1. ‘‘ The Func- 
tion of Paint as a Metal Preservative,” by Dr. L. A. 
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ENGINEERING TRAINING AND 
EDUCATION. 


University College, London, Calendar.—We have 
recently received the 1933-34 edition of the Calendar 
of University of London, University College, Gower 
street, London, W.C.1. As has been the case for 
many years past, this contains detailed particulars 
of the courses of study available in the College Faculties 
of Arts, Science, Engineering, Laws, and Medical 
Sciences. Full data regarding post-graduate courses 
and research, the scholarships, exhibitions, prizes and 
medals open to students, and other matters of interest 
are als» given, while lists of former professors, of 
emeritus professors and of Fellows and Honorary Fellows 
of the College, and an outline history of the Institu 
tion, are also included. Copies of the Calendar may be 
obtained on application to the secretary of the College 
at the address given above. 





The Institution of Chemical Engineers.—Particulars 
regarding the associate-membership examination of 
the Institution of Chemical Engineers for 1934 are 
now available, and may be obtained from the honorary 
registrar of the Institution, at Abbey House, West- 
minster, London, 8.W.1, who will also supply copies Fic. 2. Marx BREAKWATER. 
of the memorandum, The Training of a Chemical 
Engineer. Application forms for the examination 
should be returned to the honorary registrar, at the 
address given above, not later than December 20 next. 











Stat Conveyors at Rartway Goopvs Depots 
Experiments are being made by the London Midland and 
Scottish Railway at Burnley and Huddersfield in connec- 
tion with slat conveyors for handling miscellaneous 
general goods traffic direct from rail wagons to road 
vehicles, The installation at the Bank Top goods depot, 
Burnley, comprises a slat conveyor 365 ft. long, operated 
by a 40-h.p. electric motor. The conveyor works in a 
continuous line between the wagon berths and the cart 
loading deck. Goods are conveyed from rail wagons 
direct to lorries or rail-tranship wagons without inter 
mediate trucking, the resultant benefits including speed 
of handling, earlier delivery of goods to traders, and the 
avoidance of damage. The terminals on the conveyor 
used at Burnley have been perfected as the result of two 
years’. research and experimental work, permitting the 
various classes and sizes of miscellaneous consignments to 
be discharged from the conveyor with perfect safety. R 
The conveyor is reversible, thus enabling it to deal with r , ' : 
traffic in either direction. Fie. 3. Transrr SHED AND Quay. 
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THE ENGINEER AND HIS RELATION 
TO AFFAIRS. 

In introducing his presidential address before the 
Institution of Mechanical Engineers on Friday last, 
Mr. Alan E. L. Chorlton pointed out that such 
discourses frequently turned upon personal ex- 
periences, or on the effect of mechanical engineering 
on the trend of civilisation. It is quite true that 
many of the former type have been of exceptional 
interest, and the Institution’s Proceedings bear 
record not only to the wide experience of its presi- 
dents in the past, but to a love of their subjects 
which has frequently made their discourses quite 
exceptional in character. Only last year did we 
enjoy in Mr. Taylor’s address something of this 
class, in his treatment of the details of a branch of 
work which must have been pleasantly unfamiliar 
to his audience, with a few possible exceptions. 
A little further back came Lieut.-Col. Kitson Clark’s 
delightful discourse on the Hammer, the equal of 
which it would be difficult to find in a long hunt 
through the Proceedings. Mr. Pendred’s, of quite 
another character, broke new ground, and packed 
into an address of exceptional brevity an uncommon 
amount of pleasure for his audience. 

It has been the Institution’s good fortune that 
this year it has again a president holding, for us, a 
somewhat unusual position. Individual engineers 
may, of course, give public expression to their views, 
but they frequently do so with but little effect. If 
they speak to their own class on public reforms, they 
often speak to the converted and the matter goes 
no further ; if they address the public, the audience 
says that, of course, something ought to be done, 
but again the matter goes no further. As a 
public man, by virtue of his seat in Parliament, 
Mr. Chorlton is not only able to put the engineer’s 











view forward in circles where we may hope it may | 





carry weight, but is also in a position to survey a 
wider circle than that of the ordinary individual 
mainly occupied with his own personal affairs. The 
opportunity thus presented itself for another depar- 
ture from precedent, of which Mr. Chorlton wisely 
availed himself, and in last Friday’s address, partly 
reprinted élsewhere in this issue of ENGINEERING, we 
had put before us the suggestion of the application 
of everyday principles to national affairs. 

It is extraordinary, as Mr. Chorlton points out, 
that all through these recent years when the stress 
of the times has made us economise in industry by 
every possible means, while yet striving for increased 
efficiency, we should have been content to let a 
great part of our life continue in the old ways. We 
have re-organised and rationalised, amalgamated 
and co-ordinated our businesses from one end of the 
country to the other. We have examined, and re- 
examined, with outside help, all possible sources of 
loss, until we think we have put our houses in order. 
But with all this care, we have taken no steps to 
carry the same creed into our public “ utilities.” It 
is true that under Government guidance the railways 
have been reduced from a cluster of small concerns 
to a group of four, and that substantial economies 
and improvements in service have followed. In 
roads we have got away from parochial control, and 
in land drainage the way is now open for widely 
planned schemes. In electricity alone, however, has 
a public service been put on a broad footing with 
the main idea of securing efficiency and developing 
an adequate and easily accessible supply. 

As. Mr. Chorlton points out there are other matters 
just as worthy of attention. In articles lately 
published in these columns, the subject of water 
supplies has been discussed, both editorially and 
by Mr. Chorlton himself. We need not, therefore, 
go far into that section of the President’s address, 
which dealt with this matter, save to remark upon 
two points. One is that both scarcity and over- 
lapping are features of the unguided system of 
supplies which has gradually grown up in our midst ; 
the second that the scale on which we have thought 
in the past is quite insignificant with the common 
practice of other countries. Mr. Chorlton cited 
the city of Los Angeles, in California, which takes as 
much water as our great Metropolitan Water Board, 
and draws it from a source 223 miles distant. Other 
instances of city supply are equally impressive ; but 
far more notable still is the Apulian scheme in Italy. 
It is one thing to instal a great system to feed a 
wealthy community, but it is quite another to supply 
through 500 miles of trunk mains an area of small 
communities spread over 8,000 sq. miles, as has been 
done in Italy. If such a scheme has proved pos- 
sible, in the face of many engineering difficulties, for 
the benefit of an area by no means rich in natural 
resources, it certainly ought not to be beyond our 
ability here to improve very considerably upon the 
deplorable conditions brought to light this past 
summer. 

A second service to which Mr. Chorlton referred 
was gas. On this subject we have also touched 
recently, and it is interesting, in view of the ideas 
brought forward, to turn to Sir John Cadman’s 
recent Melchett lecture. Sir John Cadman gave a 
survey of the whole fuel situation, but naturally 
from a very special point of view. Holding the scales 
with admirable fairness, he most suggestively 
analysed the position of gas and coal in the light of 
experience with oil. He pointed out that the sellers 
of coal and sellers of gas were opposed to each other, 
one wanting as high a price of coal as possible to 
make a profit and the other as low a price as possible, 
whereas with oil this difficulty of dissociation did 
not exist, to the gain of the industry and consumer. 
Again, he showed that gas was commonly only 
transported short distances, and coal for gas produc- 
tion, long distances at great expense. ‘‘ A time will 
come,” he thought, “‘ when this country will be 
served with a limited gas grid, as it is now served 
with an electric grid, and when our annual con- 
sumption of coal-gas will be many times its present 
figure.” Such testimony on the part of one whose 
interests lie in the main in a totally different direc- 
tion is valuable indeed. 

Without going much further into the subject of 
Mr. Chorlton’s address, we would like to draw atten- 
tion to the complementary nature of some of those 
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public services. Mr. Chorlton himself points out 
how co-ordinated gas, electricity and water supplies 
might be inter-related. In other respects, water 
supplies, land drainage and sewage require com- 
prehensive, instead of independent, treatment. In 
view of such facts, the claim is not unreasonable that 
the engineer, who is ahead of the rest of the world 
in his ideas, should have a greater say in affairs. 
We are passing away from the time when things 
could just be allowed to struggle along as best they 
might. Other countries are organizing on a large 
tussia is the most notable example of such 
an effort, though Italy would appear to have met 
with much greater success. The economic experi- 
ment in the United States is another phase of the 


scale, 





same tendency, but more directly related than this 
to our present subject is the lesser undertaking | 
recently described in our columns, the purpose of | 
which is to develop on co-ordinated lines the whole | 
of the Tennessee Valley. Here water power, irri- | 
gation, power supply, industry, afforestation, land | 
reclamation, &c., are all to be worked out as a 
combined scheme to obtain the best production and 
the maximum employment on economic lines. 
Perhaps, with our knack of striking the happy 
mean, we may, while avoiding trespassing too much 
on our cherished freedom, yet find a way of reducing 
our national wastes, when, with greater efficiency 
and reduced costs, our competitive position abroad 





could hardly fail to be improved. 

Lastly, we should not forget the importance of | 
the final point of Mr. Chorlton’s address. | 
Abroad, millions are being spent in work of this | 
character, not only with a view to ensure normal | 
progress, but with the deliberate intention of deve- 
loping new industries. Constantly through the indus- 
trial age, a process has come in only, in the course of 
time, to be discarded for a better. It follows that 
what is commonplace to-day will be behind the | 
times very shortly, and unless we are prepared, as 
are our rivals, to face the necessity of keeping in the 
van, and of developing new industries to employ 
the labour displaced by new processes, we shall, in 
the end, succumb the of others. 
May every effort be put forth to save the country 
from such a fate. 
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PROGRESS IN HIGH-TENSION CABLE 
DESIGN. 

FoLLowinGe an excellent tradition, Mr. P. V. 
Hunter, in his presidential address to the Institution 
of Electrical Engineers, which delivered 
October 26, devoted a large part of his remarks to 
a consideration of some of the problems of the 
technical sphere in which he has himself become 
It is a good working rule that anyone 
who has attained a presidential chair will have 
accumulated much experience and knowledge in his 
own line of work, and that some account of this is 
likely to be of interest and service to his fellow 
members. Mr. Hunter, in view of his position in 
the cable-manufacturing industry, naturally con- 
cerned himself with cable problems. He preceded 
this part of his address with some considerations 
bearing on the present industrial state of the world, 
but with these we do not for the moment 
to deal. 

Considering the design of the solid-impregnated 
cables, which are now employed on working pressures 
up to and including 66-kV three-phase, Mr. Hunter 
pointed out that for no obvious reasons there are 
considerable differences in the stresses permitted 
at the different voltages. There for instance, 
no technical justification for working a 0-25 sq. in. 
11-kV screened cable at the low maximum stress 
of 22-5 kV per centimetre when a cable of the same 
type and size, but designed for 66 kV, is subjected 
to a stress of 42-2 kV per centimetre. Economy 
could, in fact, be effected by using the same working 
stresses on the low-voltage as on the high-voltage 
cable, as this would enable the thickness of the 
dielectric to The question naturally 
arises, therefore, why this is not done. To this 
Mr. Hunter has a two-fold answer. Changes in 
accepted practice, he says, can only be justified by 
convincing evidence in their favour. Moreover, 
when cables are laid in the streets of towns, the 
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expense of the trench work is so high that even 
a substantial reduction in the dielectric thickness 
would have but little effect on the total cost of the 
system. The most promising opening for such 
lower-stressed cables is, in fact, in rural districts, 
where the cost of trenching can be kept down and 
the cables themselves can be run across country. 
As Sir Archibald Page said, this is a very intriguing 
suggestion. It would permit the standardisation 
of an 11-kV cable for that class of work, and might 
also mean that the prophets of rural amenities, 
having come to blame, would remain to bless, for 
they would obtain the benefits of a supply of 
electricity uncontaminated by the damage sup- 
posedly wrought to the beauties of the countryside 
by overhead lines. 

To show that such a scheme was not visionary, 
though that was hardly necessary given sufficient 
skill on the part of the cable manufacturers, Mr. 
Hunter mentioned that 10,000 miles of cable 
operating at 10 kV are in use in the rural areas of 
Holland and that some lengths of this cable have 
been laid for more than ten years. He did not say, 
however, at what stress these cables are working, 
though, as he added that the Dutch method is to 
regard annual cost as the vital figure, it is probable 
that that figure is low. To use cables under such 
conditions has the advantage of giving greater 
freedom from interruption and voltage variations, 


| besides reducing the maintenance costs to as little 


as 0-5 per cent. of the original capital expenditure. 
Is it possible, therefore, that the secondary grids 
which must be established in this country if their 
great parent is to justify its existence, could be more 
economically laid underground than erected over- 
head ? Posterity’s answer to this question will be 
of considerable interest. 

Mr. Hunter also had great deal that was 
interesting to say about cables for pressures exceed- 
ing 66 kV. In this field, in spite of recent improve- 
ments, the ordinary solid impregnated-paper cable 
is not likely to play any great part. The other 
methods that offer scope for investigation include 
the oil-filled cable, the present design of which has 
not, however, led toa reduction in cost. On the other 
hand, it has long known that the electric 
strength of gases and oils increases with compression, 
and though these materials cannot be used exclu- 
sively as cable dielectrics, they can be combined 
with paper, as a supporting medium for that purpose. 
Experiment shows, in fact, that by submitting a 
solid impregnated cable to a pressure of 16 atmos- 
pheres the long-time breakdown strength can be 
increased by 100 per cent. over that obtained at 
atmospheric pressure and that a 66-kV cable can 
thus be made suitable for use at 132 kV. In the 
oil-filled cables which are now in use the internal 
up within the by changes of 
temperature due to the load varies from 1 to 4 
atmospheres, but the latter pressure could be 
increased without much difficulty to 7 atmospheres. 
In this connection, it is interesting to note that the 
material that has been found most suitable for 
reinforcing the sheath to withstand these higher 
pressures is paper, if ferrous metals cannot be used, 
since the makers have now succeeded in producing 
a comparatively cheap wood-pulp paper which 
has a breaking stress of 18,000 Ib. per square inch. 
This paper is hermeticaliy sealed into the annular 
space between two lead sheaths, and is preferable 
from the points of view of ease of handling and 
mechanical considerations to metal tapes. In 
America, on the other hand, oil-filled cables without 
lead sheaths are being drawn into oil-filled steel 
pipes, and though electrically the two systems are 
about the same, it will be interesting to establish 
their thermal and economic differences. 

If a gas is to be used instead of oil as the impreg- 
nating and pressure medium, the problem is com- 
plicated by the fact that different gases vary both 
in electrical strength and thermal conductivity and 
that the strength of the cable itself is affected by 
the thickness and density of the supporting paper. 
Experiments show, however, that compression of 
the gas will increase its electrical strength and 
that a further considerable increase in strength can 
be obtained by the correct selection of the thickness 
and density of the paper. In Mr. Hunter’s view, 
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it should therefore be possible to produce cables 
of economical dimensions for the highest voltages, 
even though the thickness of the dielectric will have 
to be determined not by the breakdown strength 
alone, but from a consideration of capacity current 
and thermal resistance. The former, it is suggested, 
could be compensated by increasing the magnetising 
current of the step-down transformers or by employ- 
ing direct current, a system which has the advan- 
tages of simplicity and economy. The vista opened 
out is therefore one of great interest, and, as 
Sir Archibald Page pointed out, the future may 
yet see the mains engineer calling upon the boiler- 
house superintendent to assist him in dealing with 
the problem of gases under high pressures. 

Speculation on the effect of these developments, 
which show at least that our cable makers are fully 
alive to the problems of the immediate future, may 
not unprofitably be based on the first part of Mr. 
Hunter’s address which, as we have already said, 
dealt with the economic situation as it affects 
electrical engineers. In practice, whatever might 
have been the case in theory, the electrical manufac- 
turing industry in this country has never been 
operated on the principle of free competition, the 
evils of which are now beginning to be generally 
realised, but had many years ago established a 
number of voluntary organisations. In 1926, com- 
pulsory organisation was applied to the produc- 
tion and primary distribution of electricity, and the 
success of that movement would now seem to be 
assured. In fact, within ten years, the cost of the 
grid will, it is estimated, have been met by savings 
in other directions, and the main thing that still 
remains to be decided is how to increase its output 
as rapidly as possible. One solution of this problem 
that has been suggested is to combine a number of 
small undertakings into one larger organisation. 
It must be remembered, however, that while the 
capital expenditure on small generating stations, 
such as have been eliminated by the coming of the 
grid, was wasteful, whether a particular area forms 
part of a large or small undertaking has little or 
no effect on the nature of its distribution system 
or on the capital expended on it. Similarly, the 
running costs, which comprise by far the greater part 
of the annual cost of distribution, are the same in 
both cases, and the only benefit derivable from the 
amalgamation of a number of small undertakings 
will therefore be a saving on management expenses, 
an item which is generally less than 20 per cent. of 
the total. 

In Mr. Hunter’s view, nothing would, therefore, 
be lost by taking plenty of time to discover the 
best method of dealing with these small under- 
takings, and with that view there will, we think, 
be general agreement. The large undertaking has, 
however, one advantage over the small. It is able 
to use publicity and salesmanship with greater 
effect, though this might be counteracted by giving 
support to the Electrical Development Association, 
and by assisting that body to inaugurate a wide- 
spread selling campaign. It is, of course, hoped 
that the reconstruction of this body, which is now 
in progress, with help in that direction. 

In a still earlier portion of his address, Mr. Hunter 
contrasted the engineer of thirty years ago, whose 
outlook was exclusively practical, with the engineer 
of some middle period, who combined theory and 
practice, and with the engineer of to-day, whose 
chief consideration was economic efficiency. Even 
the last, however, and still less the other two classes, 
cannot, in his opinion, hope to play a leading part 
in the electrical development of the future. ‘“* The 
art of selling to the general public is a very specialised 
vocation,” whose mysteries are a closed book to 
the engineer, however great his acquaintance with 
the foibles of human nature. Perhaps the engineer 
will not greatly grieve on this score ; for he has his 
compensations in work well done, of which Mr. 
Hunter’s address provided examples in one interest- 
ing field. That, perhaps, is the moral he wishes us 
to draw: That the engineer should stick to his 
cables and allow others to carry on the tasks of 
salesmanship and government, however poorly they 
may seem to be fitted for those purposes. To 
some that may be cold comfort, but the idea is 
worth attention. 
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NOTES. 
RuRAL ELectriciry SuPPLy. 

Mucu interest and considerable activity are now 
evident in this country in connection with the 
extension of electricity supply into rural and 
sparsely populated areas. The subject is one in 
which a considerable body of the public is directly 
interested, but on which it is, in the main, quite 
uninstructed. It is to be feared that in this matter 
the lay Press has not served its clients well. In 
the early days of the construction of the grid it was 
commonly suggested that a country-wide trans- 
mission system would enable the dwellers in even 
the most remote areas to obtain a supply on much 
the same terms as those living in large towns, and 
the probability appears that a similar campaign 
will arise in connection with the current proposals 
for the creation of a national distributing authority. 
In his Presidential Address to the Overhead Lines 
Association, delivered on October 13, Major Theo- 
dore Rich made some pertinent remarks bearing 
on this subject. He said “ the truth is that in most 
rural areas the problem is not, and has not been for 
the last twenty years, the cost of current in bulk, 
of the lack of facilities of its supply in wholesale 
quantities, but the expense and difficulty of getting 
it from the bulk supply point to the village or the 
farmer’s door.” The technical side of the problem 
is relatively simple and the difficulties are largely 
artificial, being of legal and administrative creation. 
Major Rich pointed out that it “ may take months 
of correspondence to fix up a site for a transformer 
kiosk, to be served by underground cables, on the 
corner of a common ”’ and instanced a case of a small 
town in the West of England in which it cost more 
to arrange for wall attachments to carry an over- 
head low-tension line through a narrow alley with 
shops on each side, than it would have to pull the 
pavement up and put the line underground. In 
contrast to this type of obstruction, he quoted a 
case from the North of France, where an engineer 
not long after the Armistice told him that he had 
practically arranged concessions for electricity 
supply to fifteen communes in three weeks. The 
relative backwardness of this country in this matter 
is being employed as an argument suggesting a 





is to give local inhabitants a personal interest in it. 
Major Rich pointed out that in France, where some 
30,000 villages have been supplied with electricity, 
when the central government has assisted communes, 
or groups of communes, with loans, it has insisted 
that a material amount of the capital required shall 
be subscribed locally. Local interest of this kind is 
certainly the best way to eliminate legal quibbles 
and administrative inertia. Although we have 
suggested that this problem is, in the main, not a 
technical one, extension was certainly hampered 
in this country in the past by the unnecessary cost of 
overhead line construction, dictated to a large 
extent by administrative regulations. Matters are 
better now, and for instruction and influence in this 
direction the industry owes much to the Overhead 
Lines Association. 


Tue INSTITUTION OF MECHANICAL ENGINEERS. 


The annual dinner of The Institution of Mechanical 
Engineers took place on Thursday, October 26, in 
a somewhat less technical atmosphere than in former 
years, the speeches on the two chief toasts being 
concerned with the broad questions of trade and 
production. The President, Mr. Alan E. L. Chorl- 
ton, C.B.E., M.P., was, moreover, well supported in 
the Chair by fellow members from the House of 
Commons, three of whom spoke. The toast of 
‘Our Export Trade” was proposed by Sir Ernest 
W. Petter, who, in observing that the prosperity of 
the Institution was largely dependent on the export 
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of ‘“‘Our Home Production,’ mentioned the en- 
couraging fact that there had been a steady improve- 
ment in the traffic returns of the L.N.E. Railway 
during the past few months. In his response, 
Major The Hon. Oliver F. G. Stanley, M.C., M.P., 
Minister of Transport, expressed the hope that 
engineers would find it possible to do something 
to lessen the number of accidents on roads. Mech- 
anical ingenuity had done a great deal to make 
railway travel remarkably free from accident, and 
one essential requirement of transport was that it 
should be safe. The toast of “The Institution 
of Mechanical Engineers” was proposed by The 
Chancellor of the Duchy of Lancaster, The Right 
Hon. J. C. C. Davidson, C.H., C.B., M.P., who said 
he would like to see this country be more frequently 
the centre of conferences on technical subjects, so 
that the scientific and industrial greatness of the 
country could be more clearly shown. Mr. Chorlton, 
in his reply, said that he felt a little disappointment 
that the engineer had not been invited to study 
the more important questions of the day to the 
extent to which his wide training qualified him. 
Mr. Chorlton delivered his Presidential Address, 
dealt with elsewhere in this issue, on the following 
evening. On this occasion the members of the 
Institution assembled for the first time in the 
renovated lecture-room. This has been panelled 
throughout in oak, and the seating and lighting 
arrangements re-modelled. The effect of these 
changes is to make the room one of the handsomest 
and most dignified halls in London. 








trade, expressed the view that the downward trend 
of the trade curve had been arrested. After review- | 
ing the origin of the most formidable forms of com- | 
petition, he touched upon the question of trade 
agreements, most of which he felt had been made 
solely in the interests of coal. Raw material, such | 
as coal, was scarcely the most desirable form of 
export, which, in his view, should consist chiefly of | 
the products of skilled hands, skilled brains and | 
modern machinery. The Government might well | 
view the question from this angle. The toast was 








responded to by The Right Hon. Walter Runciman, 
M.A., LL.D., M.P., President of the Board of Trade, 
who, in the course of a defence of the patronage 
of the coal industry, said there were many sound 
arguments why it should be considered first. In 











lack of enterprise and ability on the part of engineers 
and supply authorities, and that an overriding 
national authority is a necessity. Actually, however, 
it is surprising that so much has been done here in 
view of the artificial obstacles encountered. Every 
rural electrification problem is a local one, and one 
of the best ways to overcome fractious opposition | 


any case, it was extraordinarily difficult to differen- 
tiate between the numerous industries of the 
country. He was inclined to consider that the way 
in which many concerns had been over-capitalised 
some 30 or 40 years ago, had a detrimental effect 
on recovery. Mr. H. N. Gresley, C.B.E., a vice- 
president of the Institution, in proposing,the toast 








THE COMMERCIAL VEHICLE 
EXHIBITION AT OLYMPIA. 

In our introductory remarks on the last Commer- 
cial Vehicle Exhibition at Olympia, held in 1931, 
we mentioned that the most striking feature of the 
exhibits was the wide introduction of the heavy-oil 
engine for commercial transport. In the interim, 
these engines have made such progress that they 
threaten to oust the petrol engine entirely for 
certain classes of vehicle. While it is impossible to 
obtain accurate figures covering their employment, 
it can be stated with certainty that there are now 
well over 2,000 in regular use in this country, and 
it was recently announced that engines of one make 
alone had covered over 10,000,000 miles under all 
conditions of service. Even with the new scale of 


taxation, which comes into force in the New Year, 
the oil engine offers a very marked reduction in fuel 
costs as compared with a petrol engine, amounting 
to over 75 per cent, in favourable circumstances. 
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It is therefore reasonable to assume that, as soon | ciated, however, that to ob 
as the popular prejudice inseparable from any 


marked innovation dies down, there will be a very 
rapid extension in their use. It may be admitted 
that, until very recently, this prejudice was not 


without foundation, as the natural desire of manu- | 


facturers to obtain a footing in a promising market 
led to designs being put into service with a minimum 
of experimental work on the road. Some of these 
engines were not altogether satisfactory, being 
liable to smoky exhausts, rough running, and other 
defects, including some loss of reliability due to the 
It may now 
have been 
pressing 


adoption of a high power-weight ratio. 
said, however, that these faults 
largely overcome, and that the most 
problem at the present time is to produce an engine 
suitable for the lighter classes of 
vehicle, say below two tons. Up till the present, 
the majority of heavy-oil engines have been of over 
5 litres capacity, and it is significant of the present 
trend that Messrs. Leyland Motors, Limited, are 
exhibiting a 4}-litre six-cylinder unit, rated at 


27-3 h.p., at Olympia, which will be interchangeable 


be 


with the petrol engine on their “Cub” chassis, | 


while Messrs. F. Perkins, Limited, are exhibiting 
4-cylinder engines rated at 14-4 h.p., 15-8 h.p., and 


18 h.p., respectively. We shall refer to these 
engines in more detail later. The move in the 
direction of smaller engines will inevitably be 


stimulated by the new scale of taxation, since this 
does not affect vehicles below 2 tons capacity, but 
increases very rapidly as the weight goes up beyond 
this point. There appears to be little prospect of 
any finality of design being reached for some years, 
both direct-injection and ante-chamber designs 
having their staunch advocates. The respective 
merits of the two arrangements have been repeatedly 
discussed in our columns, and need not be repeated 
here. It may be stated, however, that the most 
popular engine for commercial vehicles is of the 
direct-injection type, but that, on the other hand, 
the engines employed by the London General 
Omnibus Company on their buses, of which there 
are now over 100 in regular service, incorporate an 
ante-chamber. 

There has been no other recent development in 
commercial-vehicle design of outstanding import- 
ance, although the transmission system is receiving 
considerable attention. There is not quite the same 
demand for easy gear changes as exists in the case 
of touring cars, since the average commercial- 


vehicle driver is considerably more skilled than the 
average private-car driver. 


It should be appre- 
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tain uniformly quiet changes 
imposes a definite, though 
perhaps unconscious, strain 
on the driver, which is by no 
means negligible in the case 
of a ‘bus driver making fre- 
quent changes throughout his 
period of duty. The position 
in regard to silent running of 
commercial vehicles is on a 
different footing, apart 
from the requirements of the | 
Law in this respect, quietness 
is obviously exceedingly desir- 
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able in long-distance coaches 
from the point of view of the 
passengers, and on 
operating in densely-populated 

areas from the point of view 

of the public. With the great | 
increase in night transport by \ 
road, silent running on all | 
other classes of commercial @108.e! 
vehicle is also very desirable. As a result of these | 
factors, it is noticeable that, while transmission 
developments do not form an outstanding feature of | 
the exhibits at Olympia, as in the case of the Motor 
Show, yet many examples are to be found of the 
employment of twin-top gears and constant-mesh 
gear-boxes, while synchro-mesh gears and the 
Wilson epicyclic gear are also to be seen on heavy | 
vehicles. Messrs. Daimler are showing models 
fitted with their well-known fluid flywheel, and 
Messrs. Leyland are also exhibiting their hydraulic | 
transmission in a modified form. We propose to 
deal with this transmission in more detail later. 

The new scale of taxation, to which reference has 
already been made, will be found to have had a} 
very appreciable effect on design. Although the | 
increase is only some 2/. on a two-ton vehicle with | 
pneumatic tyres, it is no less than 166/. on a petrol- | 
driven 10-tonner with solid tyres, and 240/. on a 
10-tonner with solid tyres fitted with an oil engine. 
It is obvious that the new scales must tend to! 
popularise the smaller vehicles at the expense of | 
those having a larger carrying capacity, but it is| 
also forcing makers to cut down unladen weight on 
all types. Although this movement is desirable, | 
since the transport of useless unladen weight | 
represents a dead loss to the user, the position is| 
not without its dangers. Even under the existing 
scale of taxation, there is a great temptation for the 
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user to overload his vehicle by resort to conversion 
units, and other means of carrying greater loads, 
while avoiding increased taxation, and if the load- 
weight ratio of the original vehicle is increased, 
there is certainly a greater risk in resorting to such 
practices. While no difficulty would be experienced 
in reducing the weight of a typical commercial 
chassis by substituting lighter materials of equal 
strength for various parts, such a procedure would 
inevitably add considerably to the first cost, and 
the problem facing manufacturers is to reduce 
weight without appreciably increasing the price. 
The possibilities in this direction have already 
received considerable attention, but an examination 
of the various new models at Olympia shows that 
finality has by no means been reached. While the 
increased use of light alloys is in evidence, a number 
of examples can be seen of the redesign of parts to 
reduce the amount of material used without loss of 
strength, together with more revolutionary methods 
of reducing weight, such as the employment of 
independent wheel suspension in place of through 
axles. It will be noted more especially that the 
design of bodies is receiving careful attention, many 
of the older types of body, more particularly on 
lorries, being needlessly heavy, due to the extensive 
use of wood in place of light steel sections. 
The exhibition opened yesterday and closes on 
Saturday, November 11. We may commence our 
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description of the exhibits by dealing with two new 
vehicles shown by Messrs. Scammell Lorries, Limited, 
of Watford, and illustrated in Figs. 1 to 6, on page 
497 and on the opposite page. The first is a rigid 
six-wheeler for legal useful loads of at least 12 tons, 
and the second a bogie-type articulated eight-wheeler 
capable of carrying a pay load of at least 15 tons. 
Both vehicles have been designed primarily to suit 
the increased taxation, the unladen weight being re- 
duced to a minimum, and each embodies a number 
of new features. They are both of the live-axle type, 
as distinct from the chain-driven type to which 
the firm have adhered for a number of years. We 
understand that this alteration was decided upon 
to meet a popular demand, and not because Messrs. 
Scammell were in any way dissatisfied with final 
chain drive, which, as our readers will be aware, 
has a very high efficiency. Both models are fitted 
with a separate six-speed gear box, which, as shown 
in Figs. 1 to 4,.forms a separate unit from the 
engine. It is of the constant-mesh type, with an 
overspeed gear, all changes being effected by a 
single lever. The gears are lubricated by means of 
a special pump with felt and magnetic filters in the 
oil circuit. So far as we are aware, this arrangement 
has not been applied previously in automobile 
practice. Another outstanding feature of both 
chassis is the suspension of the rear axles. As 
shown in Figs. 1 to 4 and 6, two parallel balance 
beams are pivoted at their centres at each end of the 
frame cross-member, one on each side of the chassis. 
Turning now to the arrangement of the chassis 
in more detail, provision is made on the rigid six- 
wheeler for fitting either a Scammell four-cylinder 
petrol engine or a Gardner six-cylinder oil engine. 
Both engines are mounted on three-point rubber 
suspension. The Scammell unit has a cylinder 
bore of 5 in. and a piston stroke of 54 in., giving 
a capacity of 432 cub. in. and an R.A.C. rating of 
40 h.p. The Gardner engine has a cylinder bore 
of 4} in., and a piston stroke of 6 in., giving a 
capacity of 511 cub. in. and an R.A.C. rating of 
43 h.p. Actually this engine develops 102 brake 
horse-power at 1,750 r.p.m. The clutch for both 
engines is a Borg and Beck single-plate unit, enclosed 
in a ball housing, the plate diameter being 16 in. 
An external clutch brake is fitted. As already 
stated, the gear box is separate from the engine, 
and is of the constant-mesh type, giving six forward 
speeds and one reverse. The gears are engaged 
in the usual way for this type of box, by sliding 
dog clutches. The shafts in the box are mounted 
on ball-and-roller bearings, and the gear wheels 
on needle-roller bearings. All the gear wheels 
have straight teeth and are hardened and ground. 
The box is mounted on three-point rubber suspen- 
sion, and is provided with a left-hand visible gate 
change. Provision is made for power take-off. 
The oiling system, already referred to, consists of 
a gear-wheel type pump immersed in the sump, 
the pump circulating the oil whenever the vehicle 
moves either forward or backward. 
The front exle consists of a hollow-welded pressed- 








steel bed with solid welded-in ends. It is reinforced 
under the spring seats. The swivel arms are drop 
forgings, and the hubs are mounted on Timken taper- 
roller bearings. The driving axle is of the three- 
quarter floating type with double-reduction gearing. 
Ball-and-roller bearings are fitted throughout. As 
shown in Figs. 1 and 2, the driving and braking 
reactions are taken by torque arms suspended from 
one of the frame cross-members. These torque 
arms are mounted in rubber trunnions. The axle 
is located sideways by a radius arm having rubber- 
lined sockets at the end. This arm can be seen in 
Fig. 2. There is no through trailing axle, trunnions 
at the end of a frame cross-member carrying inde- 
pendent axle arms, at the end of which the wheels 
are carried on Timken roller bearings. The brake 
shoes are also mounted on the axle arms. 

The front axle is suspended on Woodhead semi- 
elliptic springs, with patent divided top leaf. As 
already mentioned, the bogie mounting consists of 
parallel beams, pivoted to a frame cross-member at 
their centre. The forward end of each beam is 
attached to the driving axle by shackles. Two long 
bolts are shackled to the other end of each beam. 
Each pair of bolts passes through, and can slide 
on, a trunnion mounted on each. of the trailing 
axle arms, the trunnion axis coinciding with the 
axis of the trailing wheels. Rubber discs are placed 
between the flat top surfaces of the trunnion and 
plates secured to the ends of the long bolts. The 
balance beams divide the load between the two 
trailing axles and the driving axle, and also allow 
free movement between the three units. The rubber 
discs are compressed by the load and, in conjunction 
with large-section tyres, constitute the suspension 
system for the bogie. The balance beams only take 
the vertical load, all other forces being taken by 
the axle arms and the driving axle with the torque 
arms and transverse radius arm. 

The connection between the clutch and gear box 
is made with easily detachable flexible rubber 
couplings. The drive is transmitted from the 
gear box to the driving axle through a two-piece 
tubular shaft with three Hardy-Spicer universal 
joints having needle bearings. The centre shaft 
bearing is of the self-aligning ball type, and is 
mounted in the centre of the torque arm rubber 
trunnions. Brakes are fitted on all six wheels, 
the drums being 17 in. in diameter throughout, 
3 in. wide on the front wheels, and 5 in. wide on the 
rear wheels. There is one pair of internal-expanding 
shoes in each wheel drum. These are actuated 
through toggles by either the pedal or hand lever, 
except in the case of the front wheels, in which the 
shoes are operated by compressed-air servo cylinders 
mounted on the axle swivels. There is also a servo 
motor on the pedal motion, and as the valve on 
this motor also controls the front-wheel servo 


to the chassis. Light pressed-steel channel cross 
bearers, with light pressed-steel chock rails mounted 
at their ends, replace the usual heavy timber bearers 
and rails. The floorboards rest directly on the 
steel chock rails. The only timber bearers used are 
light, longitudinal ones, placed upon the frame side 
members between the steel cross bearers, to provide 
intermediate support for the floorboards. The 
steering is of the worm-and-nut type running in an 
oil bath, the thrust being taken on ball bearings. 
The fuel tank is mounted at the side of the frame, 
as shown in Fig. 2, and has a capacity of 50 
gallons. The air compressor is mounted on the 
crank-case, and is driven in tandem with the 
dynamos. A storage tank for the compressed air is 
fitted. The radiator is of the Still tube type, and is 
equipped with a stone guard. 

The eight-wheeled vehicle, shown in Figs. 3 to 
6, consists of a four-wheeled motive unit, with 
a double-reduction driving axle, and a_ super- 
imposed carrier frame fitted with a four-wheeled 
bogie. It resembles the six-wheeler already described 
in many particulars. Thus, as in the case of the 
latter, either a Scammell 40-h.p. petrol engine, or 
a Gardner 43-h.p. oil engine, can be fitted, the 
clutch, gear-box and front axles are identical, and 
the driving axle is also identical, except in the 
method of suspension. This axle on the eight- 
wheeler is mounted on Woodhead divided top leaf 
underslung springs, which serve to take the driving 
and braking reactions. As will be clear from Figs. 
3 and 4, the carrier bogie is also fitted with balance 
arms, but the system of suspension employed for 
the trailing wheels of the six-wheeled vehicle is 
used on all four bogie wheels in the case of the 
eight-wheeler. There are thus four axle arms, each 
having its own system of rubber discs. Brake 
drums are fitted on all eight wheels, the arrangement 
of the pedal gear being the same as on the six- 
wheeler, except that it also operates the two 
additional sets of shoes. There are, however, two 
hand levers on the eight-wheeler, one of which is 
connected to the foot brake cross tube and mech- 
anically applies the brakes on the motor unit driving 
axle, while the second hand lever operates the 
brakes on the four wheels of the carrier bogie. In 
addition to the two vehicles described, Messrs. 
Scammell are also exhibiting four examples of their 
“Mechanical Horse.” One of these vehicles was 
described on page 633 of our previous volume. 

Both from its imposing dimensions and unique 
design features, the stream-lined rail car, built 
and shown by Messrs. Hardy Motors, Limited, 
Southall, Middlesex, is one of the most notable 
exhibits at Olympia. It has been constructed 
for the Great Western Railway, and is to be 
used on that company’s suburban services between 
Reading and Slough. A photograph of the car 
is reproduced in Fig. 7, above, and from 
this it will be seen that flush-fitting observation 
windows are provided on the upper part of the body 
on each side, the windows turning in towards the 
sloping control cabins at each end. The form of 
the body, it may be mentioned, has been deter- 
mined from the results of wind-tunnel tests made 
with the object of reducing the air resistance to a 
minimum. It will be seen, from Fig. 7, that the 
sides of the car extend down to within a foot of the 
track, so that practically the whole of the vehicle, 
including the wheels, is enclosed in a stream-line 
body. The head and tail lamps are also fitted flush 
with the body. As a result of these features, we 
understand that the air resistance has been reduced 
to one-fifth of that experienced by a square-ended 
car of similar dimensions. The car, which is 62 ft. 
long and 11 ft. 4 in. high, weighs 20 tons, and has 
seating accommodation for 69 passengers. It has 
been designed for a maximum speed of 60 m.p.h., a 
130-h.p. heavy-oil engine being used for propelling it. 
It is located, with the radiator and other parts, 
under the floor on one side of the car near the 
central entrance doors, and all parts can be 
examined or repaired by removing an inspection 





cover. The method of transmitting power 


cylinders, the pedal, in effect, applies six wheel |from the engine to the driving wheels, the 
braking. The hand lever is connected to the foot-| brakes and controls, which are duplicated so that 
brake cross tube and applies the brakes mechanically | the car can be driven from either end, are similar to 
those employed on motor-road vehicles. 


(To be continued.) 


on the driving and trailing axles. 
Considerable weight is saved in the bodywork fitted 
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LABOUR NOTES. 
THE executive committee of the Miners’ Federation 
of Great Britain discussed the question of setting up 
national machinery, for the settlement of wages ques- 
tions in the coal-mining industry, in the course of an 
interview which they had last week with Mr. Ernest 
Brown, the Secretary for Mines. According to an 
official statement issued at the close of the meeting, 
the Secretary for Mines explained that the Government 
had always been sympathetic towards the claim of the 
Miners’ Federation for national machinery for the 
settlement of wage questions, but so far it had not been 
possible to achieve this by agreement between the 
owners and the men. He had been unable to find any 
form of machinery to be set up by legislation which 
could be effective unless it involved the principle of 
compulsory arbitration. 


Mr. Ebby Edwards, for the Federation, then put 
forward a suggestion that the Government should 
amend Part 4 of the Coal Mines Act (1930), to make it 
(a) an obligation on the Board of Trade to set up a 
National Board; (4) an obligation on the national 
associations of owners and workmen to attend the 
Board; and (c) an obligation on the parties to a 
dispute to attend the Board. Mr. Edwards explained, 
in reply to questions, that the proposals involved the 
infliction of penalties on any of the parties who refused 
to comply with the obligation. Mr. Brown expressed 
doubts whether this machinery would, in practice, 
achieve the results which both the Government and 
the Miners’ Federation desired, but he promised to 
give further detailed consideration to the suggestions. 


Dissatisfied with the reply of the Secretary for Mines 
to their representations, the executive committee have 
decided to ask for a meeting with the Prime Minister, 
in order to put their case before him. 


In their interview with the Secretary for Mines the 


executive committee of the Miners’ Federation of | 
Great Britain also raised the question of overtime and, | 


after discussion, promised to send to the Secretary for 
Mines a formal request for the full investigation of the 
position with regard to the working of overtime, 
especially in relation to machine mining. Mr. Brown 
stated that such an investigation would be made. 


The final matter discussed related to the compulsory 
introduction of automatic gas detectors in mines using 
electric safety lamps. Mr. Brown pointed out that 
in the past neither side in the industry had supported 
the suggestions made by the Miners’ Lamp Committee 
in 1922, that some form of gas detector should be 
compulsory where electric safety lamps only were used. 
After discussion, the Federation undertook to put 
definite proposals before the Mines Department on the 
subject. 


\ mass conference and demonstration of trade union 
and trades council representatives throughout York 
shire, is being arranged by the Yorkshire Federation of 
Trades Councils to commemorate the passing of the 
first comprehensive Factory Acts in 1833. The cele- 
brations are to be held in Bradford on Saturday, 
December 2, and will open with a conference in the 
Co-operative Assembly Hall, Thornton-road. After 
the conference there will be a procession to the statue 
erected to the memory of Richard Oastler, who did 
good work on behalf of factory children, and also in 
the movement for a 10-hour working day in factories. 


The finding of the Industrial Court on the claim of 
the sub-station operative staff employed by the London 
Transport Board for a wages increase of lls. per week, 
was issued last week. The section making the claim was 


that which formerly constituted the Underground | 


group of railways. The decision of the Court was that 


while the general advance asked for was not warranted, | 


some adjustment in the rates paid at certain of the 
sub-stations was called for. It accordingly awarded 
an increase of 2s. 6d. a week for sub-station attendants 
at Whitechapel, Mansion House, Earl’s Court, Acton 
Town, and Russell-square. Another award of the 
Court was to the effect that no change should be made 
in the existing rates of pay of staff of the main-line 
railways employed in electricity generating stations and 
sub-stations and on high-tension cables. 


The weekly organ of the International Labour Office 
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undertakings concerned and that no compensation 
need be given for the consequent reduction in wages, 
which may amount to not more than 16 per cent. 
The Chamber also recommends the dismissal of persons 
with multiple earnings, the replacing of women workers 
by men, the sending of town workers into rural dis- 
tricts, a reduction in the number of apprentices, and 
the retirement of older workers. An Unemployment 
Campaign Department has been set up for the purpose 
of advising the undertakings and helping them to 
apply the proposed measures. The Chamber of Indus- 
try and Commerce estimates that the undertakings 
within its own district alone should be able to employ 
an additional 23,000 commercial employees. The 
National German Wholesale and Oversea Traders’ 
Association has expressed its approval of the suggested 
plans, while making certain reservations in respect of 
| the possibilities of additional employment. 


Proposals having been made to prohibit the multiple 
shift system in the textile industry, the German 
Ministry of Public Economy has expressed the opinion 
that any such measure would most probably merely 
have the effect of redistributing any labour already 
employed without increasing its volume, while at the 
same time entailing various economic drawbacks. On 
the other hand, the Textile Association of the Aix-la- 
Chapelle district has decided to abolish the two-loom 
| system immediately, together with the rates of pay 
| for two-loom work. It is hoped that this will lead 
|to the re-employment of several hundred workers. 
| A similar decision has been taken by the Textile 
Association of the Munich-Gladbach, Rheydt and 
neighbouring regions. The knitting industry section 
of the Saxon branch of the National German Knitting 
Association has decided to introduce the 40-hour week 
immediately, and also as far as possible to dismiss all 
women workers before March 31, 1934, or June 30, 
1934. These measures are expected to allow of the 
engagement of some 5,000 extra workers. 








The Employers’ Associations of Rhenish Westphalia 
have recently published their proposals for the re- 
organisation of employment. They include the follow- 
ing measures: Introduction of the 40-hour week, 
dismissal of all persons in receipt of multiple earnings, 
application of the rotation system. The Employers’ 
Association of the Rhine and Wupper areas has decided 
| to reduce hours of work to 40 in the week as far as 
the conditions of production permit, to abolish all 
overtime, to effect dismissals only where absolutely 
necessary, and to meet any improvement in business 
by employing extra workers rather than extending 
hours of work. 

In view of the differences in wages which have always 
existed in the industry, owing mainly to differences in 
cost of living and general economic conditions, the 
‘code of fair competition,” adopted and approved 
for the United States iron and steel industry, lays down 
six scales of minimum wages for unskilled workers 
in the 21 districts into which the country is divided. 
The minimum rate of pay is 25 cents an hour for the 
Southern District, 27 cents for the Birmingham District, 
35 cents for the Eastern, the Kansas City and the 
Los Angeles Districts, 37 cents for the Johnstown 
District, the Canton, Massillon and Mansfield District, 
the South Ohio River District, the Indiana-Illinois- 
St. Louis District, and the Duluth and San Francisco 
Districts, 38 cents for the Buffalo and Seattle Districts, 
and 40 cents for the Pittsburgh, Youngstown Valley, 
North Ohio River, Cleveland, Chicago, Colorado, and 
Detroit-Toledo Districts. These rates do not apply 
to apprentices and learners. The rates of pay for 
piece-work are to be sufficient to enable piece-workers 
to obtain wages equivalent to the minimum hourly 
rates laid down by the code. An increase of 15 per 
cent. is to be granted to workers who, on April 14, 
1933, were receiving a higher wage than that of un- 
skilled workers ; provided, however, that this provision 
is not so construed as to require any increase which 
would result in a higher rate of pay than that paid to 





work in the same wage district, by any other undertaking 
which shall have increased its rates of pay in accordance 


| workers doing substantially the same class or kind of 
| with the code. 


| The average maximum weekly hours of work are 
| fixed at 40 over every period of six months; the maxi- 
}mum hours worked in any one week may not in any 
| instance exceed 48 hours or six days. On or after 
| November 1, 1933, as soon as the members of the code 


|are operating at 60 per cent. of capacity, they are to 


at Geneva states that the Hamburg Chamber of| establish the eight-hour day for their staffs, with the 


Industry and Commerce has addressed a circular to the 
firms affiliated to it, numbering about 20,000, inviting 
them to take all necessary measures for the immediate 
introduction of the 40-hour week, on the understanding 
that this will entail no undue financial burden for the 


| exception of executives, those employed in supervisory 
| capacities and in technical work, and those employed 
in emergency work. The members of the industry 
further undertake to continue the policy which they 
| have followed successfully since the beginning of the 
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depression, of distributing the work available in their 
plants so as to give employment to the maximum 
number of workers. 


Among the measures inserted in the code relating 
to the organisation of the industry may be mentioned 
the prohibition of unfair competitive practices enu- 
merated in a special schedule attached to the code, 
and the fixing of prices and conditions of sale below 
which all sales are prohibited, togéther with the prohibi- 
tion to construct, during the period of the code, any 
new blast-furnace or open-hearth or Bessemer-steel 
capacity. A further provision gives the Board of 
Directors of the American Iron and Steel Institute 
power to collect and submit to the Administrator of 
Industrial Recovery, statistics regarding production 
and other data, from which it may be determined, 
from time to time, whether over-production in the 
industry exists, and whether in the circumstances any 
restriction of production is necessary in order to carry 
out the policy of the National Industrial Recovery Act. 


In cases where an amendment of the code appears 
to be necessary for this purpose, the Board of Directors 
is empowered, subject to the approval of the President 
of the United States, after such conference with or 
hearing of interested persons as he may prescribe, 
to take measures for the purpose of controlling and 
regulating production in the industry. The adminis- 
tration of the code is entrusted to the Board of Directors 
of the American Iron and Steel Institute. The Adminis- 
trator of Industrial Recovery and persons appointed 
by him, however, may attend meetings of the Board 
and make recommendations as to methods or measures 
of administering the code. They shall have complete 
access at all times to all records, statistical material or 
other information furnished to the Board of Directors 
in connection with the administration of the code. 


Industrial and Labor Information states that the 
“decentralised buying’ system, introduced in the 
Soviet Union with the object of improving the workers’ 
food supply, has not led to any appreciable results. 
According to the calculations of the Central Food 
Supply Department in the Commissariat of Heavy 
Industry, the decentralised buying programme laid 
down for the organisations responsible to this Com- 
missariat was carried out during the first six months 
of 1933, in the proportion of 50 per cent. to 60 per cent. 
For the consumers’ co-operative societies, the corre- 
sponding percentage is estimated at about 35 per cent. 
Generally speaking, the produce bought by the autho- 
rised representatives of the supply section is very 
expensive owing to the competition between various 
organisations, the shortage of foodstuffs, and high 
travelling expenses. In most districts, the “ arranged ” 
prices fixed by the price-fixing boards have not been 
observed, and the number of authorised buyers has 
exceeded the prescribed limits. 

It is reported that some of these buyers were unable 
over a period of three months to purchase more than 
a few hares, which thus cost some 400 roubles a kilo- 
gram. Other supply sections spent as much as 25,000 
roubles, with no result at all. Even those organisations 
which bartered manufactured goods for foodstuffs 
(during the first six months of the year, for instance, 
the ten supply sections of the Stalinugol trust thus 
illegally bartered 36 tons of coal, &c.) secured only a 
small proportion of the estimated amounts. Certain 
other supply sections did not even send their repre- 
sentatives into the villages, but confined their activities 
to purchasing goods of poor quality, or for which 
there was little demand, from the commercial organisa- 
tions in the towns. As the results of the decentralised 
buying system have been disproportionate to the 
expenditure incurred (over 100,000,000 roubles were 
allowed to the supply sections for these purchases), the 
food supply organisations have been ordered to re- 
organise their activities throughout. In particular, 
they must, it is declared, visit the more distant regions 
and enter into long-term agreements for the supply 
of foodstuffs with collective farms. 


Under a Portuguese Legislative Decree of July 14, 
1933, all national and foreign undertakings, operating 
in the Continental territory of the Republic, are to 
employ, as salaried workers, only persons of Portuguese 
nationality, as long as the unemployment crisis con- 
tinues. Aliens engaged before May 16, 1930, may, 
however, retain their posts, but vacancies arising in 
future may only be filled by Portuguese. The engage- 
ment of alien salaried employees, even for unpaid 
posts, may not take place without a special permit, 
except where a system of reciprocity exists. A special 
permit is also necessary when aliens, working on account 
of a tirm established elsewhere, wish to visit its 
branches in Portugal on a tour of inspection. 
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COMBINED DERRICK AND WINCH. 


CONSTRUCTED BY MESSRS. CLARKE, CHAPMAN AND COMPANY, LIMITED, GATESHEAD. 








COMBINED DERRICK AND WINCH. 


THE manipulation of the ordinary ship derrick and 
winch is, as anyone who has watched a vessel loading 
or discharging cargo is aware, a tedious matter, so 
much so that cranes are not infrequently fitted to larger 
ships. With a view to simplifying cargo-handling | 
by the use of the more common mast-derrick, Messrs. 
Clarke, Chapman and Company, Limited, Gateshead, 
have developed the combined derrick and winch 
system illustrated in the accompanying figure. The 
system was invented by Mr. George T. Macfarlane, and 
enables one man to control all the operations necessary 
for rapid handling, i.e., those of hoisting, slewing, and 
luffing. The winch is provided with three drums and 
the derrick-boom has lateral arms; in other respects 
the construction does not differ widely from current 
practice, so that no difficulties are likely to arise due 
to apparatus wholly unfamiliar to those concerned 
being employed. The system as shown in our illustra- 
tion does not represent its final appearance on the deck 
of a vessel, the mast, for instance, being a girder 
structure, and the anchorages of the lower pulleys 
of the slewing gear being also of an extemporised 
nature. What is really shown is a working test of an | 
equipment for a vessel now under construction in a | 
Scottish yard, the actual essential parts being erected 
with such subsidiary temporary gear as was necessary. 

The two winch barrels in the foreground of the 
view are independently driven and, as will be clear, 
one is employed for hoisting and the other for luffing. 
The third barrel is not visible, but is situated behind 
the other two and is divided into two parts with the 
slewing ropes wound on in opposed directions so that, 
when the barrel is rotated, one rope winds on and 
the other is simultaneously paid out. The slewing 
ropes each pass through two guide pulleys attached 
to shackles on suitable positions on the ship’s structure 
and, as both are wound on one barrel, there is no slack 
to permit the boom to swing in a seaway. The boom can 
be slewed either to port or starboard, and through an 
are of about 120 deg. The winches, which are electri- 
cally-driven, are manceuvred by three vertical handles 
mounted on a combined master control box. The 
hoisting motion is provided with a foot brake as well ' 





| wire fence. 





The slewing 


as a magnetic brake with a release handle. 
and luffing motions have magnetic brakes only. The 
winchman has all the controls within reach and can 
lower the hook, adjust the radius of the boom to suit 
the position of the load, hoist, swing the boom out- 
board or inboard, and adjust the radius again before 


lowering the load to its site. As the three winches 


‘are independently driven, simultaneous operation of 


the several movements is practicable. 

The winch will lift a load of 3 tons at the rate of 
100 ft. per minute, or 1} tons at 200 ft. per minute, 
the light hook moving at 400 ft. per minute. The 
hoisting motor is of 25 brake horse-power, the luffing 
motor of 20 brake horse-power, and the slewing motor 
124 brake horse-power. The winches are driven through 
worm gear. The tests showed that, apart from verifi- 
cation of the powers, speeds, &c., the new system 
possesses all the advantages of a double winch and 
derricks without the attendant disadvantages such as 
bumping the load due to a swinging boom, or having 
to re-arrange the gear for loading or discharge on 
different sides of the vessel. The maximum radius of 
the derrick on the tests was 30 ft., and the minimum 
radius 16 ft. The maximum reach of the derrick 
was 24 ft. on each side of the centre line, which gives 
a total of 48 ft., i.e., an ample amount for the beam 
of the vessel concerned. 





Tue Licutinc or GREYHOUND Racine Tracks.—The 
dog-racing track at Stamford Bridge, London, is now 
lighted by 70 reflectors in which 1,000-watt lamps are 
fitted. These reflectors are carried on inclined poles 
which, when not in use, can be swung away from the 
track and lowered by means of a ball-and-socket joint 
in the base. In this position they are protected a 
A folding support is also incorporated in 
each standard for use in the down position. The 
reflectors have been designed to direct the light as far as 
possible up and down the track with the minimum of 
“spill” on each side and so that there are no black 
patches or shadows. The installation was designed by 
the engineering department of the General Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2, in collaboration with Messrs. Leitch and Partners, 
66, Victoria-street, London, 8.W., and Messrs. G. E. 





aa and Company, Limited, of Suffolk-place, London, 
£.C.4. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Presidential Address by Atan E. L. Cuoruron, C.B.E., 
M.P.* 


MECHANICAL engineering in one form or another, 
has been, from the early days of the industrial revolu- 
tion, a most potent force in changing the easy-going 
ways of the “ good old times” to the intensely active 
and involved life we have to live to-day. In that 
interval the country has changed from being almost 
entirely agricultural to being mainly industrial, and 
has enormously increased in population and wealth. 
This great period of expansion was one of mechanical 
invention as applied to almost all industrial processes, 
the steam-engine, the locomotive, textile machinery, 
mining, iron and steel production, assisting the develop- 
ment of all, making possible many new industries, 
and constantly finding new paths for further progress. 

To-day, mechanical engineering forms the basis 
and framework of our industrial and social life. We 
have a great history, and an inspiring past to encourage 
us for the future, and, through all this great expansion, 
from the days of George Stephenson till the present time, 
the Institution has grown, prospered and extended its 
manifold services. 

Up till the time of the war we lived in what was 
certainly an age of expansion, and all our views, actions 
and constructive work were based on that aspect. 
Our industries and mode of life were developed in such 
an atmosphere—what sufficed in the earlier times is 
now quite inadequate to meet the difficulties of to-day. 
The world now is a very different place from those 
expansive pre-war days, for it has not only reached, 
but has already passed through some of the years 
of an age of contraction. 

The old laissez-faire policy of the Victorian age, the 
individualism under which our industrial supremacy 
was built up (in which mechanical engineers played 
so great a part directly or indirectly), the manner 
of growth of our towns with their public utilities, all 
form part of an age now gone by, when the margin of 
profit available for all purposes was large and the 
general conditions favourable, all no doubt the result 
of the great industrial lead, so rapidly gained after 
the Napoleonic Wars, and then held for so long over 
other nations, 

In this age the individual was predominant, or if it 
were the question of a town, then in its development 
the will of that town alone must prevail without much 
regard to others surrounding it. In all this progress, 
whether for individuals or communities, the engineer 
laboured with a success so constant and so assured 
as to be accepted so much as a matter of course, that 
in the end his real value was all too frequently over- 
looked. He was seldom entrusted with the original 
decisions ; it was the financier, the politician, loca! 
or national, or the administrator who claimed the 
right to direct. These people, so often self-appointed, 
belonged to a class who had acquired the dangerous 
habit of believing they possessed an inherent ability 
to govern and decide without technical training. 

That the engineer, with one of the widest trainings 
of all professions, was so rarely associated with these 
prime councils of decision may have been partly his 
own fault, due, perhaps, to the fact that he was largely 
self-centred. His work brought its own satisfaction, 
and he was content if his developments succeeded and 
led to others of an even more interesting character. 
He was seldom interested in world movements, being 
more concerned with specific problems which he could 
tackle on logical lines. Although the enthusiasm 
of the inventor stirred him to picture to himself the 
benefits which the application of his ideas might bring 
to his fellows, he probably derived greater satisfaction 
from the accomplishment itself. In this way he was 
led from one development to another, each a stepping- 
stone to a further success, urged forward by those who 
stood to gain financially to a pace in which the absorp- 
tive power of the world has failed to keep up with him. 
Before the war, when progress was much slower, the 
balance between consumption and production could 
be maintained, and the engineer had not then experi- 
enced the intense urge to increase his speed and output 
brought upon him by war and post-war claims. 

It seems rather strange that those who are now blam- 
ing him, in reality for his success—economists, financiers, 
politicians, and even those engaged in social services 
do not see the implication arising from their charge. 
If the engineer is so efficient as to have forged so 
far ahead by his works, there seems every good reason 
why he should now take charge of the part of human 
activity which has fallen so far behind. In post-war 
times we have seen the continual discusions by econom- 
its and financiers of the problems which beset us, 
but the progress resulting from their efforts has been 
almost uniformly disappointing. More definitely co- 
ordinated direction and control for development and 
extension are necesssary, and in this work of national 


* Delivered on Friday, October 27, 1933. Abridged. 
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importance engineers can render good 
should have their full say. 

Much has been said of rationalisation, amalgamation 
and co-ordination in industry, and of the need for 
general re-equipment. In fact, the plethora of advice 
given to industry by those not concerned in and 
without experience of it, has become wearisome by 
its constant reiteration. It seems rarely to have 
occurred to these people that such methods can also 
apply to the re-equipment of the country itself, quite 
apart from the actual industries, and that this aspect 
is now within their purview. From a consideration 
of this subject, it will be seen that the need for more 
co-ordinated working and an improvement in our 
public services is urgent, if we are to increase the 
general facilities for industry and the amenities of social 
life and at the same time secure some real saving 
from the waste which at present obtains. 

In this work the engineer, who has been responsible 
for the construction, erection and successful functioning 
of the already existing equipment, is the one well 
qualified to direct and carry on the art, and it must 
be concluded that to bring this about most efficiently, 
some form of engineering and industrial council would 
have to be set up. We already have the Economic 
Advisory Council, and it is to be regretted that another 
body of the nature indicated was not created at the 
same time, and the responsibilities and duties of the 
two properly interlinked. 

Such an industrial council has been advocated 
before, and there is no doubt a wide range of most 
useful work exists for it to carry out, on lines somewhat 
similar to those of the Economic Council, but in this 
address [I am dealing with mechanical engineering, 
with particular relation to practical schemes of public 
work comprised in the larger project of the re-equipment 
of the country. I envisage the situation to-day as 
being one in which we must, as an act of government, 
improve the facilities of the country in proper relation 
one to the other as is now being done in industry, with 
the object of bringing them up to the same level of 
efficiency as that of the most advanced industry, for 
they contribute in no small degree to the general effort 
we are making to regain our position against the 
competition of other nations in export trade, upon 
which our existence so much depends. 

The various public services of the country, light, 
heat, power and water supply, have all been developed 
separately with but little interconnection, yet everyone 
will agree that if they had been properly inter-related, 
a much more efficient system would have resulted as 
a whole at a far smaller first cost, with greater satis- 
faction to those who must use them. Similarly, 
drainage, sewage, cleansing, and many other public 
utilities, have been developed piecemeal by separate 
towns and districts. Railways, roads and canals 
also afford examples of “ how not to do it” by their 
lack of proper inter-relation with each other, resulting 
in high costs, ruinous competition, and consequent 
waste. Many people are at last beginning to realise 
that waste of this description cannot continue. There 
is evidence of this realisation, particularly in agricul- 
ture, in which collective action both in production and 
in selling is eliminating the wastefulness and inefficiency 
of cut-throat competition. Let us suppose that such 
an engineering and industrial council as is here 
adumbrated were set up, taking the re-equipment of 
the country as its first objective. To illustrate its 
possible work, take as an example, water supply. 

Water Supply.—This, to-day, is a separately con- 
ducted service, either by municipality or by company. 
Generally, there are ample supplies of water, but in 
rural areas all too frequently they are very limited. 
A good water supply is essential to the life of a healthy 
community. The need is not only applied to the rural 
districts, but also to those districts where industrial 
expansion is now taking place. It is, in fact, one of 
the most urgent questions of the day. The country, 
as a whole, is well provided for, but the rainfall of 
different parts is very varied. Naturally, the deposition 
is greatest in the hills, principally in the Pennines and 
in Wales. In the past, industrial development in the 
north has used up so much of the Pennine supply 
that there little left, but it is doubtful whether 
industry will continue to increase there. An increase 
in industrial activity is indicated in the southern 
areas and around London, with a corresponding 
increase of population, whilst a decrease in population 
in the north may be expected. 

This change will affect the water supply more than 
any other public utility. It is undoubtedly being 
felt even now, and already there is, in many northern 
towns, a considerable reduction in demand. Not only 
has the London area to face an increased demand as 
the new industries expand, together with that from 
more rapidly growing population, but the consumption 
per head rises also as baths become more numerous 
and sewage systems become universally water-borne. 
For the London area, with a population of perhaps 
12,000,000, an increasing consumption per head, and 
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the growing requirements of industry, a much greater 
supply will be required, perhaps ultimately twice the 
present amount. 

If the foregoing factors are taken into account, | 
together with the large demands that will arise in the | 
countryside itself, it seems that we shall have redund- 
ancy in some parts of the country and scarcity in others. | 
It is suggested that a scheme should be worked out 
whereby areas with heavy rainfall, like those of the | 
hills, will provide, by suitable trunk mains, the supply 
to those parts of the country where it is or will be | 
required. The suggestion for the main vertebre of a 
national grid does not mean that their construction 
should take place at the same time—they would only 
be undertaken as the need arises—nor does the sugges- 
tion overlook the creation of local grids or networks of 
supply to many notably rural areas which should form 
the first step in the improvement of our water-supply, | 


! 
| 
| 
| 
| 
| 
| 





but it is the final connecting up of all such local net- 
works, the backbone of the whole, and as such must 
receive full consideration in any national plan. There | 
are, of course, in a widespread project of this nature 
many problems to be faced, but the electricity scheme 
now in course of completion met and successfully over- 


came greater difficulties. 

It is an imperative need that the whole of the 
available water supplies of the country should be in- 
vestigated and a scheme, of which the foregoing is 
but a suggestion, developed by which they can be more 
evenly distributed, and the manner of control might 
be by an authority similar to that administering the 
electricity scheme. 

Gas.—As another example we might take gas 
supplies. The case for expansion here bears a family 
resemblance to that of water in that it also implies 
the inter-connection of existing undertakings somewhat 
upon the lines of the electricity grid. But it is also to 
some extent bound up with the question of long-distance 
supply and is a proposal of long standing. The proposal 
to generate gas at the pit-head and transmit it under 
pressure by pipes relatively long distances to the areas 
of large consumption must have been brought forward | 
in the very early days of the industry. 

Though the gas industry began in this country and 
subsequently spread to others, it has lagged behind in 
regard to later developments in connection with long- 
distance supply, and in considering this question 
to-day we have to go abroad for most of our examples. 
There are doubtless very good reasons for this. In 
the earlier days installations were of a more primitive 
character and relatively isolated, coal was cheap to 
transport, and as time went on legal restrictions 
became so encircling and so preventive of outside 
development that all available talent was concentrated 
on the plant itself, resulting in this country taking the 
lead over others in the design and construction of gas 
production plant for towns. It is difficult to set out 
adequately to what extent gas has been handicapped 
by legislation in this country, but it has been a very | 
real limitation. This limitation has not only been re- 
strictive in the distribution of profits with its obvious 
reaction, but generally, in the areas of distribution 
and supply ; in effect, no gas company could act in a | 
major sense, as for instance, concluding an agreement 
with a neighbouring undertaking, except by special | 
Act of Parliament. 





| rolling stock, to the discomfort of passengers. 
| troughs are, nevertheless, in very extensive use through- 











No doubt, the earlier projects for the long-distance 
transmission of gas were based upon some simple 
comparison that it was more economical to transport 
gas than coal. To-day, however, the whole economic 
problem of the transmission of energy by coal, gas or 
electricity, has been carefully investigated in detail, 
but it is exceedingly difficult to apply figures directly 
in every case. Considered as an engineering problem, 
the basis of any present-day scheme would be, as with 
the electricity grid, to inter-connect the highly efficient 
stations by trunk mains to the areas previously supplied 


| by the older stations and in this the comparison is close. 


(T'o be continued.) 


PICK-UP FOR 
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As all railway travellers will have realised, the 
Ramsbottom trough, used for the supply of water to 
tenders, without stopping, is very wasteful. The 


| condition of the permanent way at points where such 


troughs are located bears witness to the great losses 
incurred, while at times the passage over the troughs 


is signalised by showers of water on the sides of the 
These 


out the world, and excellently serve the purpose for 

which they were introduced, namely, the elimination 

of delays due to having to take in water at stations. 
An interesting improvement illustrated in Figs. 1 and 


| 2 above, has recently been introduced on the London 


Midland and Scottish Railway, now incorporating the 
London and North Western Railway, on which Mr. 
J. Ramsbottom first introduced his scoops. It is found 
that the ordinary scoop, in passing through a trough, 
tends to push a great deal of the water out towards 
the sides and over the edge. By watching the flow 
on a special tender, it was concluded that if the water 
could be concentrated in the centre and lowered at the 


| trough sides, more would flow into the scoop mouth, 


and less would be spilled. To bring this about a 


| deflector has now been adopted, placed about 16 in. 


ahead of the scoop, as shown. It is lowered into the 
trough with the scoop itself, by means of linkage 
coupled with the scoop mechanism. The deflector has 


| slightly converging sides, and when let down and 


passing through the water, concentrates the supply in 
front of the scoop mouth. 

By this addition the quantity of water picked up 
on a definite length is considerably increased and the 
wastage correspondingly reduced. The condition of 
the track is also greatly improved. It is estimated 
that the saving of water amounts to something like 
20 per cent. of what has had to be supplied to the 
troughs. 


Britisn Roiuwne Stock ror Catna.—We learn from a 
recent issue of the Chinese Economic Bulletin that the 
Chinese Ministry of Railways has placed some important 
orders for rolling stock with manufacturers in Great 
Britain. These include four locomotives and 74 coaches 
and wagons for the Canton-Hankow Railway, 200 all-steel 
wagons which will be equally distributed between the 
Tientsin-Pukow and the Lung-Hai Railways, and a 
separate order for eight passenger coaches for the Tientsin- 


Pukow Railway. 
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THE REDUCTION OF AIRCRAFT | aircraft is easily deduced if the logarithmic law con- ‘the result of subtracting the number in the second 


NOISE.* 
By R. 8S. Capon, O.B.E., B.A. 
(Concluded from page 477.) 


WE are nowin a position to review the measurements 
of aircraft noise which have been made in cruising | 
flight, with a view to assessing the relative importance | 
of silencing the engine and the airscrew. To facilitate | 
the analysis of the results, the observations on the | 
multi-engined aircraft included have been corrected | 
to obtain the values for a single engine and airscrew | 
and all results have been reduced to a 15 ft. distance 
of the observer from the airscrew. The logarithmic | 
law relating loudness and intensity has been used in | 
making the correction and in no case was the adjustment 
required greater than 10 decibels. The observed | 
noise corrected in this way is plotted against airscrew | 
tip speed in Fig. 5. The airscrew noise has been calcu- 
lated and the values are indicated by the heads of the 
arrows attached to each point.t They were reduced by 
10 decibels for reasons given earlier; the correction 
included in this for sheltering by the sides of the cockpit 
may be under-estimated when there was a closed cabin, 
but as none of the cabins was soundproofed the | 
under-estimate is probably small. 

To facilitate the discussion, a rough mean curve 
representing t2e general trend of the observations has | 
been drawn in Fig. 6 (full line curve); the broken line 
represents the calculated values of the airscrew noise | 
alone. The observations appear to be approaching 


necting loudness and intensity may be taken to apply. 
If the distances of the engines from the observer are 
R,, Rg, &c., then we must clearly add 


10 log { (ie) + ) + 


Excluding sound proofing and exhaust silencing, 
improvement is only obtainable by reduction of tip 
speed, and in any event the minimum noise is about 
80 decibels. 

If, however, a satisfactory exhaust silencer were 
available, and if engine clatter and other sources of 
noise did not emerge, then the quietness would only 
be limited by the degree of exhaust silencing which could 
be obtained, and the minimum tip speed which could be 
used. If the gear ratio between the engine and the 
airscrew is given, a reduction of tip speed requires a 
reduction of airscrew diameter, involving some loss of 
performance. If the lower tip speed is obtained by 
altering the gear ratio, the performance will not be 
much affected except that the thrust during the take-off 
run will usually be less ; this loss of thrust can usually 
be recovered by a variable-pitch airscrew. In many 
existing aircraft a tip speed of 600 ft. per second could 
be obtained. Taking this as a value at which we might 
reasonably aim, we see, by reference to Fig. 6 (chain- 
dotted line) that the airscrew noise would be 66 decibels, 
which is approximately that in a train with the windows 
open. Since, as we have seen, the exhaust is probably 
not completely masked by the airscrew when the noise 



































































































































a constant value slightly above 80 decibels at the Fia.5 
low tip speeds. This is roughly what we should 0 _— 
expect, for we have seen that noise measurements t 
on the engine suggested 79 decibels at 15 ft. from = ee 
the engine alone under cruising conditions, and at 3 & ! 
. : : : : = : eS < See 
the low tip speeds the engine noise will mask the n ® 
airscrew noise. The agreement may be fortuitous — a oe t r 
to some extent, for though the engines in the i een si t - 
experiments in flight had about the same power 3 80 $ © Observed NoiseC 
output as the one used in determining the engine as as = to OneAirscrew&Engine 
ise, thev were of differe —. At the hi at 15 Feet Distance. 
noise, they were of different type. At the high 70 
: Y hia apr ni : . i } Calculated Noise of 
tip speeds the airscrew will mask the engine, and (je ee | po moto 
we should expect agreement with the calculated al = | | | | 
values ; we see, however, that the airscrew noise 5007 600 800 900 
is over-estimated. It will be recollected that a 69/0.£.) Airscrew Tip Speed ... Ft. per Sec. ENGINEERING” 
similar over-estimate was encountered in compar- 
ing the calculated and observed values of the Fig.6. 
airscrew noise on the two-seater with silenced 0) . T T T- T T T ai. 
ei ae ts i meet : — Mean of Observations in Fig.5. a 
— aoe - is . inte re st P a Pa op the _| o> Calniated Atreaveuiiens P i 
results obtainec on | 1at aircrait with the group 9/0; —-— Ditto,Reduced byt2Decibels t= ; 
we are now considering. 3 | l Lo | st 
Points representing the noise observed on the ‘Sg, = rae ath. 
. P : ma r a ‘ 
two-seater with silenced exhaust are plotted in 3 | a "a 
Fig. 6, and two additional points give the noise : 7-18 -6 
observed on the same aircraft in cruising flight a aa 47 =A 
: . o a 
when the exhaust was not silenced. It will be 3 ps ws 
noted that the last two points fall near the mean "9 70}$—><“4 ~t—} , 
eae ' A nennadl 4 [ a © Two EschaustUnsilenced 
curve representing the observations on the other 3 all oa e : 1 
aircraft, the exhausts of which were also un- o0——->- + r 
. . | 
silenced, but the noise when the exhausts were f 
silenced, which we may attribute to the airscrew, ~ a as Se 
is about 12 decibels less than the calculated air- 500 Par... . 800 - .. 
screw noise. It is difficult to avoid the conclusion 6910.6) Airscrew Tip Speed ...Ft.per Sec. ENGINEERING 


that for some reason the estimates of airscrew 
noise based on the experiments at zero forward speed 
are about 12 decibels too high. If we accept this, we 
may draw a line (the chain-dotted line in Fig. 6) to 
represent the air-screw noise in flight, giving agreement 
with the observed values for the group of aircraft at 
the high tip speeds where the airscrew noise is domi- 
nant, and also with the observations on the two-seater 
with silenced exhaust. 

The masking of engine and airscrew noise by each 
other may now be considered. We have seen that, 
if the sounds were similar in character, we should expect 
a sudden masking at the point where the noises are 
equal. Starting at the higher tip speeds, the curve 
representing the observations would be expected to 
have a constant slope giving 10 decibels decrease per 
100 ft. per second reduction of tip speed; at about 
80 decibels there would be a sharp change of slope, as 
the engine noise became dominant, the curve becoming 
horizontal at the lower tip speeds. We see, however, 
that there is a gradual transition from airscrew noise to 
engine noise, suggesting that the masking of one by the 
other is not of the discontinuous type associated with 
similar sounds. 

By reference to the full-line curve of Fig. 6, we can at 
once obtain an approximate measure of the noise which 
would be heard on a single-engined aircraft in cruising 
flight at 15 ft. from the airscrew, in a cockpit or cabin 
without sound-proofing. The noise on a multi-engined 





* Paper read before Section G of the British Associa- 
tion at Leicester, on Friday, September 8, 1933. 

+ It was assumed that the incidence on the airscrew 
blades would be 6-5 deg. in each case, giving K = 45. 
A constant value, 1/12, was taken for C/r,. Little 
error would follow from these approximations. 


levels are the same, it may be desirable to reduce the 
exhaust noise to about 55 decibels; that is to say, a 
reduction of about 25 decibels is required. It has 
already been stated that there is no insuperable 
difficulty in obtaining an even greater reduction by a 
baffle-type silencer, but the problem of achieving this 
without some increase of fire risk has not yet been 
solved. 

If the noise were reduced to this extent at the sources, 
little if any sound-proofing would be required. Since, 
in the absence of a satisfactory exhaust silencer, no 
very great reduction of noise output is obtainable, the 
improvement in recent years has been achieved mainly 
by sound-proofing. To give some impression of what 
improvement is possible without too serious an increase 
of aircraft weight, a few typical examples are included 
in Table [V. The audiometer measurement has been 


TaBLeE IV.—Sound Proofing. 


j 
Audiometer 


Improvement due 
| measurement. 


Airscrew Tip Speed 
to sound proofing. 


(ft. per second). 





Decibels. Decibels. 


825 76 16 
630 69 16 
560 60 23 
530 | 67 15 
520 14 


| 68 


| 





reduced to give the noise level corresponding to one 
engine and airscrew at 15 ft. distance, so that a 
direct com parison can be made with the results recorded 
in Fig. 5, obtained on aircraft without sound-proofing. 

The estimated improvement in the last column is 

















column from the average value of the noise at the same 
tip speed in an aircraft without sound-proofing, as given 
by the full line curve in Fig. 6. The estimates are 
rough values only, but they serve to indicate the 
order of improvement obtainable. 

In the experimental work which has been described 
the observations have been made at short distances 
from the engine and airscrew ; that is to say the work 
has been directed primarily to improving the con- 
ditions of air travel rather than to removing a source 
of annoyance to those who are disturbed by the sound 
of aircraft passing overhead. If the simple logarithmic 
law connecting loudness and sound intensity were 
applicable, and if there were no attenuation of the 
sound by absorption or refraction in its passage from 
the aeroplane to the ground, then the loudness at any 
distance could evidently be deduced from the loudness 
measured at any other distance, and no further ex- 
perimental work would be required. Unfortunately 
neither assumption is justified. Considering the 
first assumption, it is evident, by reference to Fig. 1, 
that the law of variation of loudness of pure tones with 
distance, excluding attenuation, would vary widely 
with the frequency. In Table V, the variation of 











Taste V.—Variation of Loudness in Decibels with 
Distance for Pure Tones. 
| | Loudness 
Intensity. (decibels). 
Distance. (decibels). | pee: : 
50 | 1,000 
15 ft. ss ; ' 86 72 | 90 
500 ft. <a | 56 5 59 
1 mile os oe 35 — | 37 
2 miles 29 | 31 


loudness with distance is indicated for pure tones 
of frequency 50 cycles per second and 1,000 cycles 
per second, assuming the physical intensity to 
be 86 decibels at 15 ft. in each case, and to fall off as 
the inverse square of the distance. Analyses of 
aircraft sounds by the use of tuned electrical circuits 
have indicated that the sound spectrum covers at 
least this range of frequency, but the choice of an 
equal intensity at 50 cycles and 1,000 cycles per second 
is, of course, purely for purposes of illustration. 

It will be observed that the low-frequency tone 
becomes inaudible at distances slightly greater than 
500 ft. The high-frequency tone, on the other hand, 
does not reach the threshold of hearing until the dis- 
tance is nearly 100 miles. It seems improbable, there- 
fore, that the variation of loudness with distance will be 
represented by any simple law. 

In the absence of attenuation, it is clear from Table 
V that the higher frequencies will become relatively 
more important in their contribution to the loudness as 
the distance increases, whereas it is common knowledge 
that the sound of an aircraft at a distance appears to 
be of relatively low pitch; the high pitch, tearing, 
sounds heard at short distances are no longer evident. 
This can be explained if we assume that attenuation is 
an important factor, and that its effects are more 
evident at the higher frequencies. 

It is clear from the above considerations that we shall 
be on very uncertain ground in attempting to extra- 
polate noise measurements to distances outside the 
range of the experiments. While some reduction of 
noise heard on the ground would no doubt follow any 
diminution of sound output at the source, the order of 
improvement cannot be estimated ; it would be neces- 
sary to make direct audiometer measurements. It 
may be predicted that ground observations will show 
wide scattering, for there can be little doubt that the 
attenuation will vary from day to day. For this 
reason it appeared preferable to base the work in the 
first instance on observations at a short distance from 
the airscrew and engine, leaving to a later stage the 
measurement of the improvement at the ground which 
follows from the steps which are suggested to reduce 
the output at the source. ; 

Collecting the principal results which have been 
obtained :— 

1. The noise of an airscrew in cruising flight at 
15 ft. distance is given approximately by the chain- 
dotted line in Fig. 6, or 


Loudness in decibels = 6 + 0-1 W 
where 
W = airscrew tip speed (feet per second). 


The effect of the size of the airscrew, the number of 
blades (two or four), and the operating conditions, are 
of secondary importance only. Experiments at zero 
forward speed suggest that the noise would be about 
12 decibels greater, but the discrepancy is not explained. 

2. The noise of the engine exhaust with the usual 
exhaust manifolds is about 80 decibels at 15 ft. in 
cruising flight. It may be reduced to a low level by a 
baffle-type silencer, but some increased risk of fire 
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in the event of a crash is involved. The risk may be 
reduced by by-passing the exhaust gases when the 
aircraft is near the ground. 

Engine clatter in a water-cooled engine appears to be 
less than 72 decibels. 

3. The combined noise of airscrew and engine in 
cruising flight is given by the full-line curve in Fig. 6. 
It may be reduced by the use of lower airscrew tip 
speeds, but the improvement which may be obtained 
is limited by the exhaust noise. An airscrew tip speed 
of 600 ft. per second and a baffle-type silencer would 
give an estimated general noise level of 66 decibels, 
if none of the secondary of (engine 
clatter, noise due to vibration of structures or to air 
flow over wires, &c.) emerged. 

4. About 20 decibels reduction of 
obtained by sound-proofing the cabin, 
some increase of weight. 

5. The improvement in quietness at the ground due 
to reduction of tip speed and the use of exhaust silencers 
awaits investigation. 


sources noise 


has been 


of 


noise 


at the cost 


[I have attempted in the above discussion to link 
together and interpret the experimental results which 
have been obtained up till the present, but it will have 
been evident that the experimental evidence on which 
some of the conclusions are based is not strong. In 
particular, further investigation of the discrepancy 
between the observations of airscrew noise at zero 
forward speed and in flight appears to be required, 
and measurements of exhaust under cruising 
conditions are desirable on other engines. It may be 
that some of the conclusions will be modified by further 
ex periments. 


APPENDIX. 

Tue Norse Em trep 

Let us consider first the sound emitted by an element 

of an aerofoil of infinite aspect ratio in an air stream. 

The sound must depend upon the characteristics of 
the air stream, which we may specify by 


BY AN AIRSCREW. 


p air density. 

a = velocity of sound. 
kinematic viscosity. 

w velocity of the stream. 


and upon the characteristics of the section, which we 
may define by 


Cc chord of aerofoil 


dr width of the element 


and a number of angles and ratios of lengths specifying 
the geometry of the section. We shall remind ourselves 
of these by including a non-dimensional parameter, 7. 

Finally, we must include the angle of incidence, i, 
of the air stream on the section. 

If dI is the sound intensity (rate of flow of energy per 
unit area) at distance R, then by an application of 
dimensivnal theory, combined with the assumptions 
that the sound is radiated equally in all directions, and 
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that the intensity varies as the inverse square of the 
distance, we find that 
° ia 
a ( 


Now if the aerofoil element is an element of an air- 
screw blade, w is to be taken to be the resultant of the 
speed due to the rotation, the forward speed of the 
acroplane, and the flow induced by the remainder of 
the airscrew. The last two are usually small compared 
with the first, and approximately therefore 

u We 
speed of the tips of the blades due to the 


dl =e. 


3 
ai R? a 


where W 
rotation 
r radius to the element 


€ 


ro tip radius 


It is explained in the text that the sound at a point 
on the axis of the airscrew must be due to turbulence, 
and that we may reasonably suppose that there are no 
phase relationships between the contributions from 
different elements. The total intensity is, therefore, 
the sum of the contributions from the elements 
Substituting for w and r in terms of W and e«, in the 
expression for the partial intensity, dI, and neglecting 
variation of the chord C, the incidence i, the distance | 
R, and the parameter x, along the blades, the intensity 
[ at a point on the axis is 


30 1 
I Bpa P To | 4 
R? 
«0 
where B is the number of blades. 
If it may be assumed that the loudness in decibels, 
L, is given by the simple logarithmic relation 


I 
* 10 log 
I ( i 
then 
log Cr. 


O-1L=f i, «) —2logR+ log B 


( Ww v 

a’a CW ® 
log pa® log L. 
where the function f represents the integral in the 
expression for I. 

Now it is shown in the text that audiometer measure- 
ments indicate that the noise of an airscrew increases 
by about 10 decibels per 100 feet per second increase 
of tip speed, W, and within the limitations of the rather 
large probable error of the observations the relation 
appears to be independent of the geometry of the air- | 
screw and of the incidence. We may, therefore, | 
replace the function f by k W/a K, where & is a 
constant and K may be a function of incidence, i, the 
scale variable, v/a C (the value of which depends for | 
given air conditions on the chord C) and the geometrical | 
characteristics of the sections. Thelinear dependence 
of loudness on W must evidently be approximate | 
only, for when W is zero, the intensity must vanish | 
and the loudness should therefore be oa, whereas 
the linear relation gives a finite loudness and therefore 
a finite intensity when W = 0. There is no difficulty 
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Fig. 2. Two-Stranp Bar. 


in choosing a function of k W/a which will be very 
nearly linear to a value of W below the range of the 
experiments, and will give the required value of the 
loudness when W = 0, and since we are only interested 
in representing the experimental results, the linear 
relation will suffice. 

It may be verified that, over the range of the experi- 
ments, the variation of the atmospheric parameters, 
p and a, will only affect the loudness to a very small 


extent. Hence we may adopt as a convenient working 
formula 
L 0-1W 20 log R + 10 log B 10 log Cr, + K 


The extension of the formula to points not on the 
axis of the airscrew is justified by the observation that, 
within the range of tip speed in which we are interested, 
audiometer measurements show little variation of 
loudness as we travel around the airscrew. The 
loudness appears to be slightly greater ahead of the 
airscrew than aft of it, a characteristic which may be 
associated with the greater velocities over the front 
than over the rear faces of the blades. There appears 
to be no increase of loudness in the plane of the air- 


| screw disc until the tip speed is about 900 ft. per second. 


‘“ISTEG’’ BARS FOR REINFORCED 


CONCRETE. 


REINFORCED concrete commonly fails by cracking 
when the yield point of the reinforcement is attained. 


| It is common knowledge that the yield point of mild 


steel can be materially raised by submitting it to a 


preliminary stretch, and some sixteen years ago @ 


proposal was made to effect this stretching by twisting 
each bar in the cold before use. The stretch thus pro 


| duced is, necessarily, far from uniform, being zero at 


the centre of the bar and a maximum at its skin. By 
twisting two bars together so as to form, as it were, 
a rope of two strands, as shown in Fig. 2, a much more 
uniform stretch can be secured, and at the same time 
the twist increases very materially the resistance to 
slip between the metal and the concrete. Bars of this 
kind have been used during the past five years for a 
number of important structures on the Continent, 
including the floors of the tallest building yet erected 
in Vienna. In comparative tests the superiority of 


' the twisted bars has been so pronounced that the 
official regulations in Austria, in Czecho-Slovakia, and 


in Germany, allow a large increase in the unit stresses 
hitherto sanctioned for metal reinforcement. The new 
Prussian regulations issued in Feb. last allow a working 
stress of 25,500 Ib. persq. in. on these twisted bars, whilst 
the limit for plain bars of the same material is 17,000 Ib. 
per square inch. A sole licence for Germany has been 
secured by Messrs. Krupp, and we reproduce in Fig. | 
a view of one of the machines they use for imposing 
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Fie. 3. Loaprep Bram Test wits Puan Bars. 





































































Fie. 4. Loapgep Bram Test witH “Istec” Bars. 
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TESTING WORKS AND CHEMICAL LABORATORIES. 
Broadway House, 
24, 26 & 28, Tothill-street, 
Westminster, London, 8.W.1., 
13th May, 1933, 


REPORT OF TESTS MADE TO COMPARE THE EFFECTIVENESS OF “ ISTEG"’ STEEL AS COMPARED WITH 
PLAIN ROUND BAR REINFORCEMENT. (See FI@s. 5 to 8.) 
Four reinforced concrete beams were constructed of rect- The concrete for each beam was mixed in two batches, 
angular section, 9 in. by 13} in., and 11 ft. long. Beams each consisting of : 
Nos, 1 and 3 were reinforced with the 4 in. “ Isteg’’ and 375 Ib. shingle. 
Nos. 2 and 4 were reinforced with j in. diameter plain 216 Ib. sand, 
round bars. 94 Ib. cement. 
6 gallons water. 
Water-Cement ratio. 


R. H. Harry Stanger. 


581/33. 


The cross-sectional area of }-in. ‘‘Isteg’’ steel is 0-38 
sq. in., as compared with a jin. diameter bar of 0-6 
sq. in., therefore Beams Nos, 2 and 4 were reinforced 
with 58 per cent. more steel than Nos 1 and 3. 


0-92 
63-8 per cent. 


By volume 
By weight - és 
Two 6-in, cubes made from a sample taken from a mix 
were crushed at an age of 14 days and gave a mean 
strength of 2,009 Ib, per square inch. 
Method of Testing the Beams. 
Each beam was supported on bearers 3 in. wide at a span 
of 8 ft. 10} in., and the load was applied at points 
2 ft. 114 in. from each support. 


The composition of the concrete used was :— 
4 parts by volume of }-in. Ham River shingle. 
2 parts by volume of Ham River sand. 
1 part by volume of Portland cement. 


Beam No. 1 2 3 4 
Reinforcement .. } in, “‘ Isteg "’ steel i in. round bar 4 in. ‘‘ Isteg"’ steel i in. round bar 
ee 34 days 34 days 29 days 29 days 


ge ) 
Weight .. a = ‘ 1,486 Ib. 1,489 Ib. 1,511 Ib. 
Total load at which hair cracks were 
general along the bottom of beam. . 
Maximum total load os 3 
Maximum bending moment 
Maximum shear stress ‘ - 
Maximum tensile stress in steel (as- 
suming the ratio of the moduli of 
elasticity for steel to that for con- 
crete to be 1/15) oe ‘ 


1,459 Ib. 


14-0 tons 
22-39 tons 
397 -4 in./tons 
11-2 tons 
21-2 tons 
per square inch 
47,490 Ib. 
per square inch 


18-0 tons 
22-4 tons 
397 -6 in. /tons 
11-2 tons 


14-5 tons 
22-5 tons 
399-4 in. /tons 
11-25 tons 
21-3 tons 30-9 tons 
per square inch per square inch 
47,710 Ib. 69,220 Ib. 
per square inch per square inch 


18-0 tons 
21-5 tons 
381-6 in./tons 
10-75 tons 
29-7 tons 
per square inch 
66,530 Ib. 
per square inch 











Note.—During the test of Beam No. 1, a load of 20 tons was maintained for half an hour, whereas with Beam No. 2 
a load of 20 tons was maintained for only ten minutes. 


the twist. This has two fixed headstocks 22 m. 
apart, and operates on two pairs of bars at a time. 
The headstock shown in the background is simply 
fitted with suitable clamps, whilst its fellow is provided 
with two chucks mounted on spindles which are driven 
by an electric motor. The two spindles rotate in 
opposite directions, thus balancing the torque. The 
twist is given a definite pitch proportional to the 
diameter of the bars operated on. A very close spiral 
was found to overstrain the metal and reduce its 
resistance, whilst with too large a pitch the metal 
was insufficiently stretched. An exhaustive series of 
experiments showed that the best results were obtained 
when the pitch was from 10 to 15 times the diameter 
of the material, and in the Krupp machine provision is 
made for cutting the driving motor out automatically 
when the required number of twists have been made. 
During the twisting operation the whole of the scale is 
shelled off, leaving clean metal below. The bond with 
the concrete is, in consequence, much improved, since 
with ordinary plain-bar reinforcement, tests to destruc- 
tion often show that it is the bond between the scale 
and the metal which has given way rather than that 
between the metal and the cement. In the German 
official tests the resistance to slip was found to be some 
25 per cent. higher than with the ordinary plain bars. 
It may be noted, further, that only sound bars will 
survive the twisting operation, which thus serves auto- 
matically to sort out defective material. 

Comparative tests to destruction made on the Conti- 
nent show, further, that in beams reinforced with the 
twisted bars the cracks which appear under such tests 
are numerous, narrow and well distributed, not few and 
wide as when plain bars are used for the reinforcement. 
This is well shown in Figs. 3 and 4, of which Fig. 3 
refers to the test with plain bars. 

Arrangements for the production and use of the bars 
in this country are being made by Messrs. Isteg Steel 
Products, of 40, Broadway, Westminster. As matters 
stand the existing building regulations of the London 
County Council are in course of revision, and arrange- 
ments have been made for a thorough test of the new 
material by the Building Research Committee. Tests 
already made by Professor S. M. Dixon at the Imperial 
College of Science show that the twisting operation 
raised the ultimate strength of the mild steel used 
by more than 3,000 lb. per square inch. The twisted 
material had no well-defined yield point, the stress- 
strain curve being without any singularities. Taking as 
a conventional definition the stress giving a 2 per cent. 
permanent elongation, the yield point of the twisted 
material ranged from 89 per cent. to 964 per cent. of 
the ultimate strength. The corresponding figures for 
the bars as rolled was from 60 per cent. to 75 per cent. 

We reproduce herewith a report by Mr. R. H. H. Stanger 
on comparative tests of two beams of equal overall 
dimensions, of which the one was reinforced with 
‘“‘ Isteg ”’ bars having a gross area of 0-38 sq. in. and 
the other with ordinary plain bars having a cross- 
section of 0-6 sq. in., or greater by 58 per cent. Figs. 5 
to 8 show the “Isteg’’ reinforcement. The bars 
marked 1A, 2A and 3A are }-in. twisted bars. Those 
marked 4A are single }-in. bars. The bars marked 1A 
together form a return loop. In spite of the smaller 
section of steel, the “ Isteg” carried, it will be seen, 
much the higher load, viz., 18 tons as against 14-5 tons 
in the one set of tests and 18 tons as compared vith 
14 tons in the second set of tests. British steel was 
used in both cases, supplied by Messrs. Dorman Long 
and Company, Limited, from the same cast. 


PRECIPITATION-HARDENING 
NICKEL-COPPER ALLOYS CON- 
TAINING ALUMINIUM.* 


By D. G. Jones, M.Sc., L. B. Prem, D.Sc., A.R.S.M., 
and W. T. Grirrirus, M.Sc. 


Tue research was confined to nickel-copper-alumi- 
nium alloys with nickel contents in the range 10 per 
cent. to 45 per cent. and with aluminium contents for 
the most part less than 4 per cent. The investigation 
should therefore be regarded as a study of the effect of 
small aluminium additions to nickel-copper alloys, 
rather than the effect of nickel additions to aluminium 
bronze. The present investigation was undertaken 
in order to find compositions in which specially useful 
combinations of workability, mechanical properties, 
and corrosion resistance could be developed in nickel- 
copper alloys containing less than 50 per cent. nickel 
and rendered susceptible to heat-treatment by alumi- 
nium additions. In many respects the work undertaken 
was similar to that dealt with in a paper recently 
presented to the Institute by the authors.T 

The procedure adopted for the present work was, 
first, to find, by means of hardness determinations, 


* Paper read before the Institute of Metals, Bir 














mingham, on Tuesday, September 19, 1933. Abridged: 
t See Journ Inst. Metals, vol. xlvi, page 423 (1931). 
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carried out on heat-treated specimens, the relationship | precipitation-hardening characteristics and giving a| by quenching at 850 deg. C. and cold-rolled to a 
between composition and capacity for hardening by | maximum hardness increment of about 50 to 60 units | reduction in thickness of 50 per cent. 


heat-treatment. 


This was followed by studies of the | (the 10 per cent. nickel alloy containing 0-45 per | 


The specimens in the furnace-cooled condition were 


most suitable heat-treatments to produce the soft | cent. aluminium, and the 20 per cent. nickel alloy | hard, owing to the precipitation which occurred during 
condition, and of the stability at elevated temperatures | containing 0-6 per cent. aluminium) were satisfactorily | the slow cooling, and, in these, annealing at 550 deg. C. 


the 
the 


of a selection of the alloys in 


hardened condition; and _ finally, mechanical 


properties were determined of a group of alloys selected | hardness increment exceeding 100 Brinell units required | nickel with 


and prepared in accordance with the results of the 
preliminary experiments. In certain cases the pro- 


700 deg. C. 


15 minutes’ treatment at 800 deg. C. for softening. 
The Effect of Rate of Cooling on Hardness.—A 


precipitation- | softened by heat-treatment for a quarter of an hour at | had but little effect, although in two cases (10 per cent. 
On the other hand, alloys capable of a| nickel and 1 per cent. aluminium, and 20 per cent. 


9 


per cent. aluminium) some softening 


occurred, whilst in four alloys some additional hardening 


perties of 20 per cent. nickel alloys were studied in precipitation-hardening alloy which can be obtained | 
greater detail than those at other nickel levels, but | jn the soft condition without employing a quenching | 


sufficient work was carried out on alloys containing 
10, 30, and 45 per cent. nickel to enable the properties 
of alloys at these levels and over a range of aluminium 
contents and in various conditions to be deduced. 
The Effect of Aluminium Content on Precipitation- 
Hardening Capacity.—The present investigation was 
initiated by determinations of the ranges of composi- 
tion in which precipitation-hardening could most use- 
fully be developed. Ingots weighing about 2-5 
and of the dimensions 6 in. by 2 in. by 0-75 in. were 
prepared over a range of aluminium contents, at nickel 
levels of 10, 20, 30, and 45 per cent. The ingots were 
soaked for one hour at 900 deg. C. and quenched in 
cold water. They were then cold-rolled to a thickness 
of 0-25 in. and again heated for one hour at 900 deg. C. 
and quenched. Small pieces cut from the strips were 
then reheated for one hour at temperatures in the range 
500 deg. C. to 700 deg. C. Brinell hardness determina- 
tions were made on the quenched and reheated speci- 
mens. All the alloys were not analysed, but the 
determinations which were made showed that the 
compositions obtained approximated very closely to 
For each of the four nickel levels 
are given in Table V for the 


desired. 
figures 


those 
approximate 


Variation of Aluminium Content with Nickel 
Content. 


V 


TABLE 


Aluminium Content 
giving Maximum 
Precipitation- 


Minimum Aluminium 
Content to give 


Nickel Content : 
ckel _— Precipitation- 


er ce 
Per cent Hardening Hardening. 
Per cent Per cent 
10 0-45 =O 
0 0-60 25 
0 a "> 0 
15 2°25 $0 


aluminium contents which are just sufficient to render 
the alloys susceptible to precipitation-hardening and 
the aluminium which the maximum 
precipitation-hardening effect. 

The Minimum Heat-Treatment Necessary to Produce 
the Soft Condition.—From the alloys dealt with in the 
preceding section, 11 were selected for a study of the 
heat treatment necessary to produce the soft condi- 
tion. Up to this stage all the alloys had been softened 
by quenching from 900 deg. C., but it was considered 
likely that at the lower aluminium and nickel levels a 
lower quenching te mperature would suffice. The 
selected materials were first hardened by furnace 
cooling, and then one piece of each was soaked for 
hour, half an hour, and one hour at 
650, 700, 750 and 800 deg. C., the heat-treatment being 
concluded in by The 
Brinell hardness of the specimens was determined, and 


contents give 


% quarter of an 


every case water-quenching. 


operation has the advantage that hot-rolled bars or 
hot-rolled sheets may be cold-worked without inter- 
mediate heat treatment. A series of experiments was,, 
therefore, carried out on four alloys at the 20 per cent. 
nickel level and on one alloy at each of the levels 
10 per cent. and 30 per cent. nickel, in order to find 


the rate of cooling necessary to give the soft condi- | 


tion. Four pieces, measuring 6 in. by 1 in., of each 
deg. C., at which temperature they were soaked for 
half an hour. One piece of each composition was 
then quenched in water, one of each quenched in 
oil, and one of each cooled in a blast of air, whilst 
the remaining pieces were cooled in still air. Brinell- 
hardness determinations were made on the heat-treated 
specimens. From the figures obtained it was ascer- 
tained that those alloys which were capable only of 
mild precipitation-hardening (nickel 20 per cent., 
aluminium 0-65 per cent.; nickel 30 per cent. alumi- 
nium 1-38 per cent.) retained the soft condition after 
all the rates of cooling. In the alloys capable of 
pronounced precipitation-hardening (nickel 20 per cent.., 
aluminium 1-37 per cent.; nickel 20 per cent., alumi- 
nium 1-52 per cent.) a quenching operation was 
necessary in order to retain the soft condition. 

The Effect of Re-Heating Alloys in the Cold-Rolled 
Condition.—In certain applications it is possible 
to make use of alloys the properties of which are 
modified by a combination of work-hardening and 
precipitation-hardening. For this combination of 
effects to be developed, it is necessary that the heat- 
treatment causing precipitation should not result in 
recrystallisation of the cold-worked matrix. In order 
to study nickel-copper-aluminium alloys in this con- 
nection, experiments were carried out on I1 alloys, 
the materials selected being the same as those dealt 
with in Table VI. Strips in the quenched and soft 
condition were cold-rolled to reductions in thickness 
of 10, 25, and 50 per cent. Pieces cut from the cold- 
rolled strips were then annealed for half an hour at 
550, 600, 650, 700, 750 and 800 deg. C., and at the 
conclusion of the heat treatment were quenched in 
water. The results of Brinell-hardness tests made 
on heat-treated specimens showed that, for half-hour 
treatments, maximum hardness was reached after 
heating at temperatures from 550 deg. C. to 650 deg. C., 
the higher temperatures in this range being more 
suitable the higher the nickel content, the higher the 


aluminium content, and the less the degree of cold- 


work. In Table LX figures are given showing the 
temperatures which, for half-hour treatments, gave the 


maximum hardness by precipitation-hardening alone 
and by combinations of cold-work and precipitation- 
hardening. 

The Effect of Prolonged Low-T: mperature Annealing 
on Hardness.—A series of experiments was carried out 


the compositions of the materials and the results are in order to find whether the hardening produced in 

rABLE VI [ue Sorrentnc TEMPERATURE OF PrReEctPITaATION-HARDENED NicKket-CoprpER—ALUMINIUM 
ALLOYS. 
Composition 650 ded. 700 d ( 750 cde ( s ! ( 

Per nt Precipi- 

Mark Furnace tation- 

Cooled Hardening 

Ni Al t Hr 1 ir Lu 1 He | Hr 1 He H 1 Hr Capacity 
TK 10 0-45 127 78 71 68 67 6 66 68 68 61 
Rt 10 1-0 150 108 107 88 9 al 84 74 72 ao 
Mi 10 2-0 168 151 147 121 128 101 Yo 74 72 156 
ts 1) O-¢ 116 s b | 77 75 77 77 76 78 55 
RW 0 1-5 166 143 124 128 124 108 8 87 103 
RY 0 ie 1 193 159 149 149 145 148 124 121 144 
ro Ty 0-9 1°27 104 ~ On 07 O7 lol oo a3 
SN uu) 2-5 188 174 152 154 i44 144 108 108 124 
SP ut) +O 40 229 204 223 195 192 108 119 152 
RZ 5 2°5 200 185 127 145 124 117 116 120 a6 
SA $5 5 21 ov 171 179 162 165 128 134 23 





given in Table VI. No figures are given for the half- 
hour treatments, as these figures differed to no sub 
stantial extent from those for the quarter-hour and 
one-hour treatments. 

It may be noted from these figures that the soaking 
time was without substantial effect, whilst the tempera- 
ture required for softening was not dependent to an 
important degree on nickel content. The right-hand 
column of Table VI contains figures for the maximum 
hardness increment obtainable by reheating after 
quenching, taken from the previous experimental | 
results, and it may be seen that alloys having mild ! 


nickel-copper-aluminium alloys by precipitation and 
by a combination of cold-working and precipitation 
was removed by prolonged heating at moderately high 
temperatures. Specimens of the same alloys as those 
dealt with in the preceding section, and in the four 
conditions set out below, were heated for prolonged 
periods at 550 deg. C. and at 600 deg. C: (1) preci- 
pitation-hardened by furnace cooling; (2) softened 
by quenching at 850 deg. C. and cold-rolled to a 
reduction in thickness of 10 per cent.; (3) softened 
by quenching at 850 deg. C. and cold-rolled to a 
reduction in thickness of per cent.; (4) softened 





lb. composition were heated with the furnace to 850 | 


resulted from the 550 deg. C. treatment. In the cold- 
worked specimens pronounced precipitation-hardening 
was produced during the first annealing period of five 





days. The hardness figures produced by this heat 
Taste IX.—The Heat-Treatment giving Maximum 
Hardness in Cold-Worked Nickel-Copper-Aluminium 
Alloys. 
Reheating Temperature to give Maximum 
Hardness. 
Deg. C. 
Mark Alloys Cold-Rolled to Reductions 
Quenched in Thickness per Cent. 
Alloys. 
10 | 25 50. 
= ‘a | 
TK | 550 550 550 | 
RF | 550 550 550 
SG 600 600 600 
RS 550 550 550 | 
RW 650 600 600 
RY 650 600 600s 
TO 600 600 600 | 
SN 650 650 600 
SP 650 -- 600 _— 
RZ 650 600 600 600 
SA 650 650 600 600 


treatment were rather higher than those produced by 
short-time heat treatments at 550 deg. C. Continuing 
the annealing for a further five days at 550 deg. C.. 
making a total of ten days at this temperature, produced 
a slight softening in some cases and a slight hardening 
in others, but on the whole the changes were of little 
significance. Further treatment for eleven days at 
550 deg. C., making a total of twenty-one days at this 
temperature, produced some softening in every case. 
The final hardness values were some 5 per cent. to 
10 per cent. less than the maximum, the hardness 
decrease being less pronounced in the higher nickel 
alloys. 

A second series of prolonged annealing tests was 
carried out at 600 deg. C. on specimens similar to those 
treated at 550 deg.C. Of the furnace-cooled specimens, 
those containing 10 per cent. nickel suffered appreciable 
softening, more especially during the first twenty-four 
hours. The 20 per cent. nickel alloys were also 
softened, but not to an extent so pronounced as the 
10 per cent. nickel alloys, whilst the 30 per cent. and the 
45 per cent. nickel groups were still less affected. The 
cold-worked samples were all hardened as a result of 
the first day’s treatment at 600 deg. C., owing, no 
doubt, to the hardening effect of precipitation exceeding 
the softening effect of recrystallisation, but longer 
periods of annealing, namely, three days and seven 
days, caused a fall in hardness, especially in the 
10 per cent. nickel group. 

Although the data indicate clearly that alloys 
containing 10 per cent. and 20 per cent. nickel soften 
gradually on prolonged heating at 600 deg. C., both 
when hardened by precipitation alone and when 
hardened by cold work combined with precipitation, 
the softening was far from complete after seven days’ 
heat treatment. Since the results given above showed 
that heating the 30 per cent. and 45 per cent. nickel 
alloys for as long as twenty-one days at 550 deg. C. 
resulted in softening only to the extent of 5 per cent. 
and 10 per cent., the change in the last ten days being 
negligible, it is reasonably safe to assume that at 
500 deg. C. and lower temperatures these alloys would 
be for practical purposes stable. 

The Mechanical Properties of Nickel-Copper-Alumi- 
nium Alloys.—For determinations of mechanical 
properties, 2-in. square ingots weighing about 25 Ib. 
were forged and hot-rolled to l-in. diameter bars, 
followed in most cases by cold-drawing to a reduction 
in cross-sectional area of 25 per cent. Tensile test- 
pieces with a parallel portion 0-564 in. in diameter 
and suitable for a 2-in. gauge length were machined 
from blanks in various conditions. Where softening 
treatment was applied, the test-piece blanks were 
reheated to 850 deg. C. and quenched in water, whilst 
the precipitation-hardening heat treatment applied 
consisted of heating for one hour at 550 deg. C. These 
heat-treatments were not the most suitable for all the 
specimens, although the improvement in mechanical 
properties obtainable by variations on this heat treat- 
ment could not be expected, on the basis of hardness 
variations, to be very pronounced. The mechanical 
properties of 20 per cent. nickel alloys are given in 
detail, to show the effect of variations in aluminium 
content and the differences according to heat treatment. 
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The effect of variations in nickel content at a constant 
precipitation-hardening level is shown, and from these 
two groups a satisfactory impressien of the properties 
of alloys over a wide range of compositions may be 
gained. The first portion of Table XII shows the 
mechanical properties of three alloys with varying 


| precipitation can be combined with those due to 
cold-working, and in Table XIII the mechanical 
| properties are given of a number of alloys which have | 
| been cold-drawn to a reduction in cross-sectional area of 
| 25 per cent. and then precipitation-hardened. Most of 
the examples refer to 20 per cent. nickel alloys, only 





TABLE XII.—Tue Mecuantcat Properties or NickeL-CopPpER-ALUMINIUM ALLOYS IN THE 
QUENCHED AND REHEATED CONDITIONS. 
Composition. Per cent. Maximum Elastic Elongation Reduction 
Mark. Condition. Stress. Limit. on 2 in. in Area. 
Ni Al Tons per sq. in. | Tons per sq. in Per cent. Per cent. 
wre 20-51 0-45 Soft 4-4 49 ) 

Q 20-05 0-91 9 4-0 49 65 
WH 19-88 1-20 4-1 49 7 
Wwe 20-51 0-45 Hard 12-4 26 44 
UT 19-98 0-65 = 12-8 23 52 
VJ 20-01 0-86 16-8 33 45 
CU 19-88 1-04 16-8 26 51 
WH 19-88 1-20 17-4 25 36 
UP 19-78 1-37 18-0 21 | 40 
UW 20-10 1-52 20-4 20 37 
PZ 20-08 1-95 24-8 19 24 
vo 10-2 1-10 48-6 18-0 21 43 
YL ° 29-83 1-69 48-8 18-0 32 43 


aluminium content in the quenched and soft condition. 
There is no special interest in the figures beyond the 
demonstration of high ductility and the inference which 
may be drawn that the alloys may be cold-worked 
without difficulty—an inference well supported by 
experience. 

The second portion of Table XII shows the mecha- 
nical properties of a group of 20 per cent. nickel alloys 
in the precipitation-hardened condition. The alloys 
are arranged in order of increasing aluminium content, 
and it may be noted that the tensile strength increases 
uniformly with increasing aluminium content from 
33 tons to 58 tons per square inch. The limit of 
proportionality increases with increasing aluminium 
content from 12 tons to 25 tons per square inch. The 
elongation and reduction in area figures are somewhat 
irregular, and, as might be expected, show a ductility 
decreasing with increasing tensile strength. Never- 
theless, even in the alloys with a tensile strength over 
50 tons per square inch there was a pronounced measure 
of ductility. The third portion of Table XII deals 
with two alloys containing 10 per cent. and 30 per cent. 
nickel and having aluminium contents such that a hard- 
ness increment of approximately 90 Brinell could be 
obtained in each alloy by suitable precipitation-harden- 
ing heat treatment. The precipitation-hardening capa- 
city of these two alloys is similar to that of the 20 per 
cent. nickel-alloy mark “UP” already dealt with. 
The effect of an increased nickel content, apart from 
increased corrosion resistance, is to develop for a given 
strength and elastic limit a greater ductility, or for a 
given ductility a greater strength and higher elastic 
limit. 

It has already been demonstrated that in nickel- 
copper-aluminium alloys the hardening effects of 


| one example being included from the many results 
obtained on each of the alloys at the 10 per cent. and 
| 30 per cent. nickel levels. As in the case of alloys 
| hardened by precipitation only, the tensile strength 
|} and limit of proportionality increase with increasing 
aluminium content. The strengths and elastic limits 


Taste XIII. -The Mechanical Properties of Nickel- 
Copper-Aluminium Alloys Cold-Drawn to a Reduction 
in Cross-Sectional Area of 25 per cent. and Reheated 
for One Hour at 550 deg. C. 


Composition | aenactonens Elastic 


oe nee Elonga- | Reduc- 
Mark Per cent | Stress. Limit. tion on | tion in 
— | Tons per | Tons per 2 in. Area, 
Ni Al sq. in. sq.in. Per cent.|Per cent. 
UT 19-98 | 0-65 46-5 25-2 20 50 
UU 19-88 1-04 | 54-2 25-6 15 36 
UP 19-78 1-37 61-2 29-6 14 35 
UW 20-10 | 1-52 | 60-5 29-2 14 | 
PZ 20-0 1:95 | 66-5 41-6 12 | 24 
UO 10-2 | 1-10 | 51-3 26-8 | 18 34 
YL 29-83 | 1-69 | 58-1 | 31-2 16 | 38 
| | 


developed in the cold-worked alloys are considerably 
higher than those developed in the same alloys by 
precipitation-hardening alone, but the ductility, of 
course, is reduced. With increasing nickel content, 
however, it has again consistently been found that the 
ductility which accompanies a given tensile strength 
or elastic limit increases, a better combination of 
mechanical properties being thus obtained. This is 
particularly the case when the alloys are treated to give 
high values for maximum stress—say, 60 tons to 
70 tons per square inch. 








| hung on the hook therein. 


THE MOORE AND KNIGHT PUBLIC 
FIRE ALARM SYSTEM. 


THE street fire-alarm installation, which was opened 
officially on Friday, October 13, at Southall, Middlesex, 
embodies a useful modification of the Moore and Knight 
system which has been marketed for many years by 
Messrs. Walter’s Electrical Manufacturing Company, 
Limited, Kensal-road, London, W.10. The installation 
consists of thirty-five alarm points, each of which is 
equipped with the transmitter illustrated herewith. 
To give a fire alarm the protecting glass is broken in 
the usual way and the handle visible in the centre of the 
illustration is pulled out. A cam piece is thus dis- 
engaged, which releases a train of clockwork, the latter, 
in turn, operating a contact drum upon which a series 
of brushes press. The result is that an electrical 
circuit, which includes a battery of Leclanché cells, is 
closed, and first an intermittent warning signal and then 
a code signal, giving the distinguishing number of the 
alarm point operated, are transmitted to a switchboard 
at the fire station. The handle mechanism 


is 8O 


| constructed that the cam piece is disengaged however 


slight the pull, and cannot be brought into gear again 
until the code has been transmitted twice. Giving a 
number of tugs at the handle, or holding it out for any 
length of time, as may well happen in the excitement 
of raising the alarm, has, thus, no effect on operation. 

The post is also fitted with a loud ringing bell, which 
sounds while the call is going through, and with a 
telephone transmitter and receiver, so that oral com- 
munication can be established with the fire-station. 
Access to this telephone is obtainable at any time by 


authorised persons who have been provided with a key 


for unlocking the door of the post, while at Southall, 


| anyone wishing to call an ambulance in case of accident, 


may break the glass of the small box visible on the 
right of the illustration and extract the key which is 
Telephone communication 
can then be established simply by opening the door of 
thealarm and raising the receiver from the hook. Alter- 
natively, when a fire-alarm has been given by breaking 
the glass, the door of the post opens automatically as 
soon as the code signal has been completed. The post 
may thus serve two objects without an extension of the 
circuits or increasing the apparatus at the station. 

At the receiving end, the switchboard comprises the 
requisite number of annunciators, relays, bells, tele- 
phones, and testing apparatus, while recorders on which 
the time that the alarm is received, with the date, 
can also be installed. Should two or more posts on 
a single circuit be operated at the same time, the code 
from that nearest to the station will be transmitted 
first, the others being stored and subsequently trans- 
mitted. Should two or more points be operated 


| simultaneously on different circuits, a control relay 


working in conjunction with the annunciator circuit 
changers also effects separation and prevents confusion. 
It is claimed, however, that no signal is lost. It 
further claimed that by the use of open-circuit working, 
the occurrence of single faults do not render the 
system inoperative, and that the employment of bat- 
teries of large capacity is avoided. 
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ROAD CONSTRUCTION PRACTICE 
AND RESEARCH. 


THE importance of sound highway engineering 
practice as an essential to the rapidly extended use of 
motor vehicles is fully appreciated in the United States 
of America, where a Highway Research Board exists 
as part of the organisation of the National Research 
Council, and an extensive programme of work has 
been embarked upon. Important annual conferences 
are also held, for instance, at the University of Michigan, 
with the co-operation of the State Highway Department 
and various associations. Recently the Proceedings of 
the Twelfth Annual Meeting of the Board and those 
of the Nineteenth Annual Conference at Michigan, have 
been issued, and we propose to refer to some of the 
matters brought forward covering various investigations. 
The source of each paper is indicated by the use of the 
words Research Board or Conference. 


Roap Costs in RELATION TO TRAFFIC. 

Mr. Raymond G. Paustian, in presenting a Research 
Board paper on “ A Study of Costs of Various Types 
of Highways,” referred to the fact that any improved 
type of construction adopted should be such that the 
annual transportation cost would prove to be the 
lowest at which the expected traffic could be adequately 
served. This implied a proper determination and 
interpretation of highway transportation costs, a prob- 
lem in which construction and maintenance costs of 
various types of highways afforded a useful conception. 
In considering the matter, Mr. Paustian divided roads 
into three classes—low, intermediate, and high; and 
subdivided each again into four sections, according 
to the method of road-making adopted. The average 
values of the total costs, including right-of-way, 
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drainage, earth-work, surfacing, and the engineering | to 225 deg. F. for the hot surface-treatment tar. 
intermediate class practically twice what they were | 
for the low class, and 0-56 of those for the high class. 
From a consideration of the proportions of the motor- | yard. 
cars and commercial ~ehicles on the different classes | 


to the road funds. It was then easy to determine | road. 
what amount of traffic would be necessary to meet the 


annual charges of road construction and maintenance. | new wearing course was required. 


| 
traffic of 675,000 tons would be necessary on a high-| most desirable. For this depth the aggregate should 
class road. As this represented an average hourly | range from j-in. to 1} in. Both tar and asphaltic 
traffic of 75 vehicles, a figure that was probably much | materials had been used extensively for the process. 
exceeded, the users of the best roads appeared to be |The costs varied, but were generally from 40 cents 
contributing an excess, which really went towards the to 60 cents per square yard, depending upon the 
payment of the costs of light-traffic roads. 

Mr. B. C. Tiney also discussed a phase of this subject | the materials. Mechanical manipulation of coarse 
in a Conference paper. In this he dealt with the | aggregate and broom dragging of keystone and chips, 
experiences of the Michigan State Highway Depart-| had made it possible to obtain increased smoothness 
ment, which controls 2,990 miles of gravel road, 263} and uniformity of riding surface with penetration 
miles of macadam road, 209 miles of asphalt road. and | macadam. When plant mixes were used, for resur- 
2,059 miles of cement-concrete highways. Separating | facing old and uneven concrete roads, bad results were 
these roads into classes, according to the amount of | commonly found if only a single operation was used. 
traffic they carried, it was possible to find a general; A first course should be applied, to fill up all the 
relationship between the usage of the roads and the | depressions and overcome the excess of crown, and 
maintenance charges involved. In every case the subsequently the wearing course of uniform thickness 


The 
and administrative charges, were found to be for the | covering material might be slag, gravel and crushed 
stone, in sizes ranging from }-in. to }-in., and the 
amount needed varied from 20 lb. to 40 lb. per square 
j The macadam aggregate road-mix method of 
resurfacing old concrete roads was of recent origin. 
of roads it was possible to deduce the average tax paid | It was easily applied, had remarkable smoothing-up 
for petrol and the average licence fees, as contributions | qualities, was of low cost, and provided a durable 
It was very useful where the old concrete had 
been badly shattered and an appreciable thickness of a 
Experience had 
Such an analysis led to the deduction that an annual | shown that a compacted thickness of 2 mm. was the 


| magnitude of the operations and the accessibility of 

























roads with an average daily traffic ranging up to 250| should be laid down. Prices ranged from 40 cents 
vehicles was taken as the standard. 


the standard 
only 141 per cent. greater than the minimum. 


were based upon much shorter mileage. 


case, however, the experience was better than with 
gravel roads, for the busy thoroughfares with 1,100 


per cent. more traffic than the standard, needed but 
98 per cent. more in maintenance costs. 
shown by these figures to be very suitable for limited 
traffic, and when the traffic reached 300 per cent. more 
than the base rate the expenditure for repairs had 
become so great as to have outpaced it, the mainte- 
nance charges being 406 per cent. over the datum level. 

In his Research Board paper on “ Designs of Joint 


in Concrete Pavement,”’ Mr. R. D. Bradbury considered | 


the two basic types of joints in such roadways :— 
the closed or hinged form, and the open or free type. 
As structurally interpreted, closed joints were incapable 
of resisting bending, but could resist transverse shear. 
With the open or free joint, provision was made for 
the opening or closing of the joint with the lateral 
movement of adjoining slabs. These were obviously 
incapable of resisting bending movements, but might, or 
might not, be resistant to shear, depending on their 
form. Tests had shown that many of the dowel 
arrangements employed were practically useless, from 
the standpoint of their true purpose. To be effective 
as a load-transfer medium }-in. dowels would have to 
be spaced at close intervals, say 8 to 10 in. 
diameters, shorter lengths, or closer spacing appeared 
to be advisable. 
Roap ReEsvuRFACING. 

The resurfacing of concrete roads was discussed in 
relationship to three reports at the Research Board 
meeting; these dealt, respectively, with bituminous 
materials, with brick and with Portland cement 
concrete. The subject of bituminous surfacing was 
also discussed at the Conference. Messrs. B. E. 
Gray and George E. Martin provided the first Research 
Board paper. In it, the use of tar and asphalt for 
surface treatments was discussed. 
methods adopted were reported to be surface treatment, 
road-mix surfacing, penetration macadam, and plant 
mixes laid hot and cold. Surface treatments were 
resorted to when the main body of the concrete was 
still sound, but where scaling and cracking had 
developed. The other methods were used where the 
old concrete had become broken, or deformed, or 
where a new surface of appreciable thickness was 
needed. Tar had been used successfully for surface 
treatment, but no definite standards had been developed. 
If the concrete was new, a prime coat of cold refined 
tar, which would penetrate into the surface, was 
needed. 
similar prime coat was required to penetrate the dust 
and bind up the surface. 
of approximately }-gallon per square yard, and per- 
mitted to soak in for 24 hours. 
be done when the road was warm and dry. Sometimes 
the tar was covered with sand, and thus the prime 


Asphalt was 


Greater 


The four general | 


When the concrete was scaling and dusty, a| 
It was applied at the rate | 


Such work should | 


For gravel roads | to 70 cents per square yard for a 2-in. depth. Little 
an increase of 200 per cent. in traffic only caused an 
increase of 56 per cent. in maintenance charges, while 
an augmentation of the traffic by 1,100 per cent. over 
was associated with maintenance costs 
The 
results for macadam roads and asphalt construction | Construction in Michigan.” 
In the former | subject, the author considered surface treatments to a 


| . . " 
or no maintenance was required for such roads, except 


| occasional patching where further settlement of the 
old concrete occurred. 

At the Conference, Professor W. J. Emmons read a 
paper on “ A Survey of Low Cost Bituminous Surface 
In dealing with this 


| thickness of not more than | in., macadam aggregate 
road mix, graded gravel road mix, and pre-prepared 
| mixtures. He analysed information derived from the 
several counties of Michigan, in which conditions and 
experience varied very widely. Averaging out the 
costs showed that surface treatment to a depth of 
j-in. cost approximately 1,275 dols. for a mile of 
road of 18 ft. width, the average retread depth was 
14 in. and the corresponding cost figure was 2,980 
dols. Gravel oil-mix construction was usually carried 
to a thickness of 3 in., and cost 2,320 dols. per mile of 
18 ft. width, while plant-mix operations of 2-in. depth 
| cost 3,310 dols. on the same basis of area dimensions. 
| Surface treatment involved a seal coat, at 2-year 
| 


intervals, of 206 dols., and an annual maintenance charge 
of 29 dols. For comparison, retreading was found to 
require a further treatment costing 254 dols. every two 
|years and an annual maintenance expenditure of 
|45 dols. The corresponding figures for gravel oil 
mix were 203 dols. and 37 dols., respectively, and the 
plant-mix cases needed annual work costing 65 dols. 

Mr. G. F. Schlesinger dealt with resurfacing with 
| brick at the Research Board meeting. The principal 
| application of the process was to be found on concrete 
highways, and practically not at all on town streets. 
Illinois has resurfaced about 120 miles of roadway in 
| this manner in the last two years. The author called 
attention to the need for ascertaining whether the old 
| roadway would serve adequately as a base for a new 
surface. Owing to the combined action of weather 
and traffic over a period of years it had often reached a 
degree of stabilisation that made it more reliable than a 
| new base course would be on a new subgrade. In the 
resurfacing of old brick roads, an important factor was 
the possibility of re-using the old bricks, by relaying 
them on the side instead of the edge. For the correc- 
tion of large irregularities in the bed a cement-sand 
mortar was usually specified, but bituminous materials 
had also been used. 

Concrete surfacing was dealt with by Mr. E. M. 
Fleming. The recommended thickness for resurfacing, 
he stated, was 3 in. for strictly local traffic of light- 
weight vehicles on a residential street, 4 in. on business, 
or through streets or country roads carrying moderately 
heavy vehicles, and 5 in. for roads or streets carrying 
a large volume of heavy vehicles. If the old rigid 
roadway had become badly broken up before retreat- 
ment an extra inch thickness should be allowed, and 
| where the joints or edges were free, thickening to 

the extent of an extra inch over that referred to 
| should be introduced. Dowels were, he considered, 
desirable across all transverse joints, and a }-in. round 
| bar, 3 ft. to 4 ft. long, and spaced at 2-ft. centres, 
| was recommended for slab thicknesses of 4 in. or 
;}more. Where concrete was placed on the similar 





Roap Beppine CouRSEs. 


In a “ Report of the Committee on Fillers and 
Cushion Courses for Brick and Block Pavements,” 
presented at the Research Board meeting, by Mr. J. 8. 
Crandell, it was stated that the customary bedding 
course for a brick-surfaced roadway was an inch or 
so of sand spread over the concrete base. Great 
improvement was possible by introducing a mastic 
cushion in place of the sand, consisting of such a mix- 
ture of sand and bitumen as did not move or change 
in bulk. Asphalt and tar were both used for the 
purpose. The sand for a mastic cushion should be 
reasonably sharp, because, if rounded, there was a 
tendency for the cushion to work up between the bricks 
during rolling. The ideal filler had yet to be produced. 
Settling of the mineral ingredients occurred in all 
cases where the specific gravity of the mineral was 
greater than that of the asphalt, in which it was sup- 
posed to be suspended. 


Curtne ConcRETE ON Roaps. 


The report of the committee of the Research Board 
on curing of concrete pavement slabs, consisted of 
two contributions, the first being by Mr. F. C. Lang, 
who concerned himself with the “ Intermittent Curing 
of Concrete.” In this, the results were given of labora- 
tory investigations to ascertain the effect of alternating 
wetting and drying on the strength of concrete. Similar 
specimens were subjected to various periods of treat- 
ment under water, alternated with intervals of exposure 
to laboratory air. The tests showed that the amount 
of mixing water retained in the concrete during the 
curing period was an important index to the effective- 
ness of various curing methods. They further indicated 
that satisfactory curing might be obtained in humid 
areas with a short initial wet curing period. In some 
places, where the climatic conditions were favourable, 
this might be no more than 24 hours. The second 
part of the report consisted of a contribution on 
‘“*The Use of Paper for Curing Concrete Pavements,” 
by Mr. Mark Morris. The papers used in curing 
cement roadways are of two types, one type heavily 
impregnated and thoroughly coated with waterproof 
waxes, and the other compounded of two or more 
single sheets of paper cemented together with asphalt, 
and reinforced with a network of string, twine, or a 
thin open layer of vegetable fibres. The second method, 
Mr. Morris stated, had been extensively used on routine 
construction projects in the past two years. The 
paper could be applied directly to the surface of the 
road at any time after the concrete had set enough 
to prevent marring or marking while placing it. The 
length of time the covering was required varied from a 
minimum of 48 hours to a maximum of 9 days, depend- 
ing on the nature and length of the initial curing. 
The tests showed that paper-curing could be expected 
to provide for the attainment of a strength of concrete 
comparable to that secured by standard wet methods 
of curing, such as flooding, wet sacking, and moist 
earth. 

A Research Board progress report dealing with 
“Treatment of Icy Pavements,” showed how far 
investigations had been carried on the effects of using 
calcium or sodium chloride for ice melting, either 
alone, or in association with sand or cinders. It has 
been found, according to this report, that at tempera- 
tures above 0 deg. F. sodium chloride had the greater 
melting power, and was more valuable for working 
sand or abrasives into the ice surface to improve 
tractive effects. Below — 6-5 deg. F., calcium chloride 
had to be used, and could be resorted to for tempera- 
tures down to — 58-5 deg. F. Both sodium and cal- 
cium chloride applied to the surface of concrete 
increased the pitting or scaling resulting from repeated 
freezing and thawing of the concrete. Sodium chloride 
was rather more detrimental in this respect than 
calcium chloride. 





Rartway CROSSINGS. 


Railway crossings are common in many countries, 
and Mr. Gerald J. Wagner in detailing, at the con- 
ference, the efforts towards their improvement in one 
part of America, in a paper entitled “Safety and 
Economic Features of Various Types of Railway Cross- 
ings,”’ presented information which may be of service 
elsewhere. In early days in the United States, all roads 
at railway crossings were made of planks. These served 
their purpose well, under former horse-traffic conditions, 
but soon proved troublesome when motor transport 
| was adopted. The investigations referred to in the 
| paper showed that the old type of construction was not 


| only unsuitable, but was costly and had a very short 

















material of an old base, where roughness of the base | life. Consideration of the merits of alternative methods 





coat was used as the final surface, but it should be/| in places was certain to cause a bond, it seemed wise 
given a maintenance seal coat of medium or hot refined to obtain the best possible bond everywhere, so that 
tar in its second year. When a surface or seal coat| the stresses might be uniformly distributed. This 
was applied, medium refined tar or a hot surface-| might be assured by the thorough washing of the old 
treatment tar might be used. They should be heated | concrete with brooms and water, followed by a simply- 
for application, to a temperature of from 125 deg. to| spread cost of fairly wet cement mortar just prior to 
175 deg. F., for the medium refined tar, and 175 deg. | the resurfacing operation. 





of construction showed that it was possible to put down 
concrete slab crossings on a concrete sub-base at the 
same annual cost per square foot as the old plank 
crossings ; and that they would remain smooth through- 
| out a life of 19 years, while the timber structure was 
i rough for the second half of its limited life of 
four years. 
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HYDRO-ELECTRIC DEVELOPMENTS 
AT LA TRUYERE, FRANCE. 


By Tueopore Ricu, A.M.I.E.E. 


THE situation regarding bulk electric supply in 
France is of considerable interest, and although 
that country has experienced a slacking off in the 
demands for power owing to the world industrial 
and commercial crisis, yet, when the general revival 
comes, it should be in a position, in the main, to 
satisfy its internal requirements. The develop- 
ments of hydro-electric power in the south-east 
and south-west mountain regions and on the slopes 
of the Central Plateau, of which the volcanic 
region of Auvergne is a prominent feature, have 
been largely due to considerations relating to 
transport and national economic independence. 


creation of very large storage reservoirs, such as 
exist at many points in Northern Italy, the maximum 
utilisation of the water power available could not 
be made in face of great seasonal variations, unless 
trunk lines were constructed, to facilitate the inter- 
change of electric power, and to enable the energy 
generated by the floods in one watershed to be 
supplied to areas where the water was low. It 
comes about, therefore, that the development of 
water power has been accompanied by the construc- 
tion of systems of trunk mains the flow in which 
varies with the seasons. 

Some years ago there was a movement towards 
the creation of what might be termed a national 
grid system, somewhat analogous to that set up 
in Great Britain, but experiences in the northern 
coal areas and on the eastern frontier tended to 





and the Midi, have each aided hydraulic develop- 
ment by the use of electric traction over long 
stretches of main line, and have helped in the crea- 
tion of trunk transmission systems, which, besides 
supplying power for traction, aid in the development 
of local industries. By the subsidising of the 
Orléans Railway, a certain amount of power is 
already furnished to the Paris area by its line 
through Eguzon and Orléans. 

The developments which have taken place on the 
river La Truyére, on the southern slope of the 
Central Plateau, are at a convenient point in the 
trunk lines which have joined, or will join, the 
Pyrenees with the French Alps, the Riviera slope, 
and the upper Rhine ; besides being an important 
point for power generation itself, it will form a 
main distributing point for power from the principal 
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The annual consumption of coal in France is nearly , 
90,000,000 tons, of which nearly a third has to be | 
imported from abroad. The main coal-fields are 
in the Pas-de-Calais region, about 160 miles to the 
north of Paris and 350 miles from the geographical 
centre of the country. There is a minor coal-field 
in the St. Etienne region, to the south-west of 
Lyons, and a smaller one near the Mediterranean 
slope. For large areas in the south, therefore, in 
the absence of other means of supply, coal that 
would require haulage over long distances by rail 
or canal, and of which much would be of foreign 
origin, would have to be used as a basis for a large 
part of the industrial, domestic, and traction energy 
requirements. As it is, about 10,000,000 tons of 
foreign fuel are used per year for general power 
generation. During and after the war great diffi- 
culties were experienced in getting regular supplies 
of fuel from abroad at reasonable prices ; the labour 
troubles at British coal pits increased the anxiety 
regarding fuel for power supplies, and as a result 
the tendency favouring the development and 
utilisation of water power in France, which had 
started thirty years ago, was accentuated. 

It was soon realised that in the absence of large 
watersheds with natural storage reserves, such as 
those connected with the great lakes in the United 
States and Canada, and without areas having 
physical and geological features favouring the 





show that it would not pay to construct a vast 
linking-up system for what might be termed 
‘*Saturday afternoon ’’ and generally indefinite duty. 
Consideration of the subject showed that trunk lines 
should be constructed to deal with definite power 
traffic flows credited because power would be avail- 
able, from time to time, at a point A, when it would 
be more valuable at point B and vice versa. 

There is no appreciable Government interference 
regarding the generation of power; those who 
utilise it who cannot, or do not, wish to generate 
for their own requirements, can buy in bulk in 
what is within certain limits an open market. It 
is a testimonial to the faith of the power-transmission 
fraternity in France who have set up a number of 
trunk power-transport undertakings, that the capital 
necessary has been found in the open market, and 
that the profits made must depend on the transport 
services that can be rendered to the community, 
and not on any form of compulsory taxation on 
electricity consumers generally. As a rule, the chief 
Government aid is limited to the supply of certain 
line-construction materials, such as aluminium-steel 
conductors and certain classes of steel. 

The two allied trunk railway systems, the Orléans 
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hydraulic areas in France. Factors such as those 
enumerated above have been of material influence 
in the layout of the plant and transmission lines 
in and around La Truyére. 

For a number of years it has been considered that 
the southern slopes of the south-central plateau 
formed a favourable region for the development 
of water power. The Cevennes mountains on the 
west side of the Rhone Valley form a barrier to 
the east; the south-westerly moisture-laden ocean 
winds from the Bay of Biscay, and those from the 
north-west coming over Brittany meet with no 
material obstacle until they reach the Auvergne 
and Central Plateau, which reaches a height of over 
6,000 ft. Two rivers run west to join the Garonne, 
with outlet at Bordeaux—the Dordogne, with its 
tributary the Cere, and the Lot, further south, with 
a tributary, La Truyére, the latter drawing its water 
partly from the plateau and partly from the 
Cevennes. Both the Dordogne and the Lot are noted 
for the way in which they have cut their way into 
deep gorges soon after they leave the uplands. The 
very heavy seasonal flooding due to the precipitating 
action of the pocket between the plateau and the 
Cevennes has, through the ages, aided the cutting 
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Fie. 4. Heavy-Type CaBLEWAY 
action. In the watershed of the Dordogne there 
are several hydraulic power stations at work or 
under construction, one in operation at Coindre is 
on the trunk transmission line to Paris, which picks 
up further hydro-electric power at Eguzon, on the 
Creuse, in the upper watershed of the Vienne, a 
tributary of the Loire. The position of the Truyére 














Matin TERMINAL OF CABLEWAY. 


TOWER. Fie. 5. 


station at Brommat was officially inaugurated by |station at Brommat, which has a capacity of 
the French President some months ago, and the | 180,000 kVA, on an eight-hour basis, is situated 


works at Sarrans are approaching completion. jon the 

When the development of the Truyére watershed 
as a source of hydraulic power was decided on, 
well before the war, the art of power transmission 
had not reached the perfection of recent years, 


Valley from the point of view of hydraulic power and further the economic desirability of a greater 
can be seen from Fig. 1, the power stations at | degree of national independence regarding sources 
Brommat and Sarrans, indicated in the centre of | or raw material of power supply had not then been 


the map, being situated in this valley. |driven home. As a result, the capacity and general 


tiver Bromme, and is supplied from a 
pipe line with a gross fall of 260m. (815 ft.), 
|supplying 84 cub. m. (2,960 cub. ft.) of water 
|per second. The second station at Sarrans, about 
6 miles further up the river, is designed to give a 
peak supply of 120,000 kVA with a utilisable flow up 
to 130 cub. m. (4,580 cub. ft.) per second, with a 
| gross head of about 90 m. (295 ft.). For the creation 
of this head a dam has been thrown across the gorge, 





When dealing with hydraulic development, 
especially where a deep gorge is concerned, it is 
not only necessary to pick out a point at which the 
water can be banked up conveniently, but also to 
be quite certain that at the position in question 
the geological formation is such as will not merely 
be tight and solid under the dam, but also such that 
the walls on both sides will stand up to considerable 
hydraulic pressure without flank filtration. The 


first developments in the Lot-Truyére district have | 


been made at and around a point where a stream, 
the Bromme, with a watershed of 42 square miles, 
joins the Truyére, upstream from which the water- 
shed has an area of 925 square miles. Upstream the 
Truyére passes through granite formation for 13 km. 
(about 8 miles), above which schists and other 
unsatisfactory strata are found. At the site chosen 
the solidity of the walls of the gorge are extremely 
favourable for the construction of a very high dam 
and other works. 

The project was begun before the war, but later 
suspended for several years, and it was only in 
1928, when the scheme had been modified, that the 
large series of operations necessary for the develop- 
ment of the first two power stations in the sub- 
watershed was taken up with energy, the very 
difficult financial position of France having deferred 
this and many works of national importance. 
The work is now in an advanced stage. The power 


with a height from the lowest part of the founda- 
tions to maximum water level of about 116 m. 
(380 ft.). This is one of the highest in Europe. 
The water will be backed up for 32 km. (20 miles), 
forming a reservoir with a utilisable capacity of 
172 million cub. m. (6,070 million cub. ft.). When 
the upper power station is on peak load, the amount 
of water passing is greater than the lower station 
can deal with. To get over this difficulty, two 
intermediary compensating reservoirs have been 
constructed, which are connected by means of a 
conduit tunnel. 

One of these reservoirs lies in the Truyére valley, 
the other in that of the Bromme. The first, which 


| lay-out of the plant in the original scheme were on a 
|smaller basis than that later considered to be 
desirable. A considerable amount of ingenuity had 
to be used when the enlarged scheme was worked out, 
to fit the new installation into the old design, in 
such a way that as much as possible of the old work 
| and material could be utilised; this fact accounts 
for some works which otherwise might seem 
|to be of an unusual character. | 
The main work is being carried out for the 
| Société des Forces Motrices de la Truyére, although | 
|several bulk power transmission companies own 
|trunk lines radiating from the block-switching 
station and also some of the switchgear and apparatus 
‘controlling these lines at the point at which the|has a capacity of 600,000 cub. m. (21-2 million 
main power "bus bars are tapped. The Société | owb. ft.), starts at the tail of the Sarrans dam and 
Générale d’Enterprises of Paris, an undertaking | continues down the river for about half-a-mile to 
that has been responsible for the construction of |a point near the hamlet of La Cadéne, where the 
many large civil and electrical engineering works | conduit tunnel to the Bromme valley starts. At 
in France and elsewhere, and which has been closely | this point there is a second concrete dam. 
concerned in the earlier work in the watershed, is! The flood water, which comes from the upper 
| acting as consulting engineers to the Truyére Power | reservoir through two by-pass tunnels and joins the 
| Company, being responsible for the projects, designs, | tail water from the turbines in the Sarrans power 
| specifications and tests of materials. An active part | house, is controlled at this point by two balanced 
|has been taken by Monsieur C. Duval, the director | sector sluices designed to pass 1,850 cub. m. per 
| of the electrical department of the company. | second, that is to say, a flow greater than that of the 
The relative positions of the two stations which | highest recorded flood, namely, of 1865. Alongside 
| form the first instalment of the developments in the | the dam on the top of which the sluices are placed, 
| Truyére valley are shown in Figs. 2 and 3. The'on the upstream side, is the entrance to the tunnel 
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5,680 m. (about 3$ miles) long, which carries the 
water for the Brommat power house under a 
spur dividing the Truyére gorge from that of the 
Bromme. It discharges into the second com- 
pensating reservoir at a point a few yards above a 
spill-over dam across the Bromme, which has a 
height of 36-75 m. (about 121 ft.). This dam also 
holds up water coming down the Bromme valley, 
and forms an auxiliary reservoir with 1,200,000 cub. 
m. (7-06 million cub. ft.) of utilisable content. 

At this point, the head race tunnel of the Brommat 
power station begins. Its length is 1,720 m. (1,870 
yards); on the way to the station shafts it passes 
through an underground collecting chamber of 
5,000 cub. m. (176,000 cub. ft.) capacity, which is in 
communiction with the atmosphere and is fitted with 
an overflow. The tunnel then bifurcates, and when 
close up to a point above the underground power 
station, connects with two vertical balancing shafts. 
The water from these passes through two steel- 
lined shafts to the turbines 230 m. (760 ft.) below. 
Each shaft supplies a group of three turbines, having 
an output of 42,500 h.p. each, or 255,000 h.p. in all. 
The tail water passes into a tunnel 875 m. (960 yards) 
long, and flows out into the Truyére gorge at a 
point where the Bromme stream joins it. Fig. 7, 
on page 522, shows the site of the low-water outlet 
channel close to the point at which the tail-race 
tunne! ends. The photograph was taken after a 
severe flood, and shows the way in which the boulders 
had been tossed about, giving a good idea of the 
forces to be controlled. 

The power station, which is formed in the solid 
rock, is the largest underground electric power 
station in the world, about the next largest being at 
Porjus in North Sweden, of about 100,000 h.p. The 
turbines in the station are of the vertical type coupled 
to 32,500-kVA alternators. The station switchgear 
and step-up transformers are placed on the surface 
on a spur of the hill between the two valleys. A 
two-floor inclined shaft has been constructed, serving 
the main floor for general access, and for the lower- 
ing of construction materials and machinery, the 
lower floor carrying the cables up to the switch 
house. On the top of the hill is placed an open-air 
sub-station, to which energy from the Sarrans and 
Brommat power stations is carried by means of 
aerial conductors on steel towers. From this 
substation trunk lines radiate towards Paris, to 
the south-west for the Pyrenees power areas, to 
the east towards the Alpine power districts, and 
to the north-east towards the St. Etienne industrial 
region. 

Main Transport Arrangements.—It can be under- 
stood from the above outline of the works that a 
very large amount of material had to be transported, 
the Sarrans barrage alone required not far short of 
500,000 cub. m. or 600,000 cub. yards of high-grade 
concrete with corresponding quantities of cement. 
From the point of view of transport, the country 
is very difficult owing to the geological formation, 
and the sparse population. The railways are far 


including a store for 1,000 tons of cement, which 
is illustrated in Fig. 6, on page 522, was built, 
and a transporter line 18-8 km. (11? miles) long 
was erected to handle 25 tons per hour, operating 
at 9-7 km. (6 miles per hour), on the two-rope 
system. The cement is carried in rainproof con- 
tainers of 350 kg. (about 7 cwt.) capacity, of the 
type which can be seen in Fig. 4. With the aid of 
two carriers, pipes, timber, and such materiel is 
transported up toa weight of 700 kg. (about 14 cwt.). 

Starting at a level of 642 m. above datum, the 
line crosses two plateaus—one of 1,000 m., the 
other of 1,100 m.—the main terminal being at 
692 m. There is one angle station, at which the 
haulage power is augmented, and a junction station 
by means of which the carriers can be switched on 
to a branch, 1,400 m. long, to LaCadéne. There are 
seven intermediary cable anchoring points, of which 
an example is shown in Fig. 8, on page 522. The 
terminal of this branch is shown in Fig. 9. The 
terminal slope is 1 in 1. The cement, which 
arrives in bags, 7 per container, is shot in the bags 
down the covered chute to be seen on the low left- 
hand side of Fig. 9. The terminal is high above 
the Cadéne dam. From it, cement is taken to the 
works in and around the Brommat station. 

The main terminal, shown in Fig. 5, is placed on 
a rocky spur overlooking the site of the Sarrans 
dam, at a point about 470 ft. above the river bed 
below. The final span is 900 m., or about 2,950 ft. 
long. The position of the terminal is convenient 
from the point of view of the supply of cement to 
the main mixing plant above the dam. There are 
14 road crossings on the route, requiring protective 
arrangements. The carriers are switched on to the 
cable automatically to ensure a correct spacing. 
The main supply transporter, with its branch, re- 
quires about 100 h.p. in operation. 

Owing to the importance of the work to be done 
and the long period over which such transport ser- 
vices will be required, it was decided to make a first- 
class job of the ropeway as being the most economical 
in the long run. For this reason a very considerable 
amount of steelwork has been used in the cableway 
supports and other structures. This main cableway 
was constructed to the designs of the Transporteurs 
Aériens Mouziés Company of Paris, the parts being 
made at their works at Sens. 

Works Power Supply.—For the supply of power 
to the works generally, which involved such a large 
quantity of rock to be blasted, with corresponding 
requirements in compressed air, three sources were 
arranged for. A temporary hydraulic station was 
put up on the Truyére river, not far from the 
outfall of the Brommat power station, and a head 
tunnel with a fall of 17 m. (56 ft.) was constructed. 
Two 280-kVA three-phase units were installed in 
the temporary station, current being furnished at 
5,000 volts to various works around. In 1928, 
arrangements were made with the Cére Valley Power 





Company for the construction of a power line from 
Aurillac, about 30 km. (184 miles) long, with a 


apart; some of the plateau valleys run up to onl enediy of 2,500 kVA at 45,000 volts. The line 
altitude of 1,000 m. (3,300 ft.), and deep gorges and | terminates at La Cadéne as a convenient central 


valleys abound. The roads, which were originally 
constructed for local rural traffic only and are none 


point, and five transformers, each of 500 kVA, have 
been installed to step the tension down to 5,000 volts 


too good, twist around hillsides and dip into gorges | for general power purposes. There is also at the 
in an extraordinary way, so that road transport | same point an auxiliary Diesel-engine plant of 


is very difficult and expensive. 
owing to the altitude, some of the roadways are 


Further, in winter, | 350 h.p., with a three-phase generator. 


| It is worth while noting that, owing to the fact 


blocked with snow, and, therefore, quite early, it| that three-phase power supply was common on the 


was found necessary to spend material sums on 
improvements to the local communications. 
distance by road from the most convenient station, 


Continent at least ten years before it became general 


The | in Great Britain, owing to the great flexibility of 
| that system and the amount of power transmissible ! 


Aurillac, to the site of the large dam at Sarrans is | at high tension over a rapidly constructed light line, 


65 km., or a little over 40 miles, whereas the distance 
as the crow flies to a convenient point on the railway, 
a branch from Aurillac to Arvent, is only 20 km., or a 
little over 12 miles. 

Following the enlargement of the scheme in 1928, 
and the reorganisation of the whole proposal, it 
was decided to relieve the roads to a very material 
extent by the construction of a cross-country 


contractors abroad seem to be much more ready 
to utilise electric power than many operating on 
our side of the Channel. The convenience is 
'accentuated when work has to be carried on night 
land day. Electric light is, incidentally, very 
| desirable for temporary living hutments as reducing 
the fire risks. In general, for drilling, horizontal 
medium-speed air compressors of 56 h.p. to 75 h.p. 


cableway, to take cement and materials of a like | were used, driven by belts from three-phase motors. 


character. 


A convenient point was found on the| For the supply of sand, as there are no convenient 


railway above-mentioned at a station called Pol- local sources of alluvial sand, a granitic material, 
menac, on a site well suited to the construction of known locally as “ gore,” was utilised. It forms an 


storage sheds and bins and other accessories, together 
with a transporter loading station. Shedding, 


excellent sand after being passed through a crusher. 
(To be continued.) 








INDUSTRIAL HEALTH RESEARCH. 


RESEARCH work on such subjects as come within 
the scope of industrial health, requires the expendi- 
ture of a great amount of time before any results 
may be expected, capable of being put to practical 
service. Almost every problem must be viewed 
from the standpoint of so many variables, that a 
long period is necessary before their individual 
influences can be isolated. That such is the case 
is no reason why the work should not be started, 
nor, once begun, that it should be discontinued. 
It is all to the good that there are men possessed 
of the temperament that qualifies them for such 
work, and that they will persist in their efforts 
until a fuller, and eventually a complete, under- 
standing is obtained. It is true that the difficulties 
that they have to contend with are not always 
appreciated, as they should be, by those in charge 
of industrial enterprises, who are in this, as in many 
other respects, ever anxious for the early presenta- 
tion of results. That progress is being made, 
however, is evident from such reports as that of the 
Industrial Health Research Board.* From this we 
can learn what is being done in connection with in- 
vestigations of the factors affecting industrial well- 
being, as influenced by environment, physiological 
and psychological conditions, sickness, absenteeism, 
and vocational suitability. The programme is so 
extensive that it is only possible here to call atten- 
tion to a portion of it, with a view to showing, if 
possible, the significance that it may eventually 
have on output and efficiency. 

To take an example of the type of work that is 
being done in regard to the effects of environment, 
that relating to noise and its influence on the 
personal efficiency of an operative may be referred 
to. The results in general go to show that noise 
tends to produce slight, though readily recoverable, 
diminution in efficiency. The authors of the report 
on the subject have been careful to state that the 
effects they planned to investigate were those of noisy 
surroundings on the performance of tasks which 
did not involve listening. This is a proper view 
to take, for but few types of work in daily life have 
a direct auditory basis. It is suggested that the 
stimulation of the ear by the noise met with in 
ordinary industrial life, providing it is not so 
violent as to cause fatigue, is productive of effects 
on the quality of work and its output, depending 
upon its setting. The chilling of the hands and 
fingers of workers using vibrating tools is another 
subject of test work, to discover if this is entirely 
due to vibration. The artificial creation of similar 
conditions of vibration, without the exertion of 
any muscular gripping action, showed marked 
chilling, and the recovery of the circulation, as 
judged by the return to normal skin temperature, 
was definitely delayed. Fan cooling of the hands 
was followed on its cessation by an immediate 
temperature change, and no such delay in the 
return to normal conditions. An immediate conse- 
quence of a period of vibration, such as a riveter is 
subjected to in his work, is an increased suscepti- 
bility to cold. The physiological and pathological 
effects of dust of various types found in industry 
is still undergoing investigation. In the spinning 
section of the cotton industry, it has been found 
that the dust and fibre in the air of the carding 
room is distinctly unfavourable to health, and 
specifically productive of an excessive amount of 
respiratory disease. Improved ventilation has 
produced a definite decrease in disease, but dust 
still remains the cause of a certain amount of discom- 
fort. Professor Maitland has discovered histamine 
in the dust, which is believed to be the cause of 
“cardroom asthma.” It is believed that this dis- 
covery may lead to protective inoculation. 

The physiological effects of heating and ventila- 
tion constitute another phase of research that is 
receiving close attention. At present, work is being 
conducted to discover if possible the relationship 
between comfort and the warmth of the surround- 
ings in factories, workshops, or offices. The subject 
is somewhat involved, as there are so many factors 
playing a part in the production of a particular 


. Thirteenth Annual Report of the Industrial Health 
Research Board to June 30, 1933. H.M. Stationery 
Office. [Price 9d. net.] 





ENGINEERING. 








condition of warmth, such as the temperature of; both the monoclinic and orthorhombic varieties | | of ene a region of diminished distortion exists 
the air, its humidity, its rate of movement, and the | of lead chrome. 


amount of radiation. When there is an appreciable | 


A particularly interesting investigation of the | 


difference between the temperature of the air and | | structural changes produced by cold rolling of | 
that of the walls and floor of the room, it is neces-; metals is being conducted by the aid of X- -ray | stages of drawing is greatest at the core of the 
sary, in addition to knowing the temperature of the | Spectrometry. Experiments made on cold-drawn| wire and diminishes, on the whole, towards the 
air, to have a complete understanding of what effect | metal wires in the early part of this research revealed ; surface. At the same time, the mechanical action 


is being produced by the heat radiated from the|that in certain metals the first structural result 


surroundings. A survey of the physique of em- 


ployees in different industrial occupations has been | 
made by measurements of the height, weight, and | of the process. 


strength of over 10,000 men. This information is 
now being subjected to analysis with the anticipa- 


tion of discovering the physical state of men in| during cold-rolling. 
relationship to the type of work for which they | initially a carefully-annealed specimen free from 


are most suitable. 


Repetition processes are being studied in relation | tion, was cold rolled, and at each stage of the 
It | |rolling process X-ray measurements were made, 
is expected that the work will reveal the nature | first of the breadth of the diffraction lines at the 


to fatigue, boredom and unproductive time. 
and influence of those factors which contribute 
to inefficiency and discontent. Other work is 
expected to throw light on the causes of unproductive 
time in various forms of repetition work. The 
methods used, and the results obtained with them in 
the acquisition of skill in the manual movements 
necessary in repeated operations, is another of the 
many phases of the work, which may make possible 
the early attainment of efficiency. 

Such progress has been made in the setting up of 
tests to determine the suitability of recruits for the 
Royal Tank Corps that they have now reached the 
stage warranting practical application. Promising 
results are also claimed in connection with similar 
vocational selection tests for certain groups in the 
Royal Engineers, but further work is considered 
necessary before any definite conclusions can be 
formulated. 

Sufficient has been said to show the wide field of 
the investigations. The statement of their nature 
implies the need for experimental work on large 
numbers of persons to obtain useful results, and the 
consequent expenditure of a great amount of time. 
That progress is being made cannot be gainsaid, 
but patience must be exercised before final con- 
clusions can be reached on a type of work that 
must ultimately be of benefit to employers and em- 
ployees alike, and one which affords the promise 
of an increase in the number of contented workers. 


THE NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 446) 
Puysics DEPARTMENT. 


X-ray Analysis, Structural Effects of Cold-working.— 
The radiological work of the Physics Department 
covers a wide field of pure and applied research, 
much of which is of immediate interest to engineers 
—a circumstance which is reflected in the type of 
materials which have been submitted during the 
past year, by manufacturing and similar concerns, 
for X-ray crystal analysis. 


the metal determined, and various resinous sub- 


transition from the 
to the resinous state 


is still in progress. The 


nature of the film produced on a copper wire by | preferred orientation appears until the 
The | distortion has been reached. 
extreme thinness of the film precluded chemical | exhibited in the curve of Fig. 30, which is typical 


open-air corrosion has also been determined. 


analysis, but an X-ray investigation served to 


determine the thickness approximately and showed | orientation occurred until the original thickness 
In co-opera- | had been reduced by 35 per cent. to 40 per cent. 


that the film consisted of cupric oxide. 
tion with the Research Association of British Paint, 


Colour and Varnish Manufacturers, X-ray examina- | diate distortion, increasing to a maximum steady 
| value, 


tions have been carried out on organic dyes and 
lead chromes. In the last materials, two poly- 
morphous forms of PbCrO, have been distinguished, 


system and an orthorhombic yellow 


Certain of the chromes were shown to consist of | temperature 
The X- ray | More detailed examination has now shown that 
patterns in these cases are similar to those of pure | in wires which have suffered only a slight reduction 
lead chrome, but the effect of solid solutions is to} - 


solid solutions of PbSO, and PbCrO,. 


reduce the size of the unit crystal cell. It has been | 
demonstrated that these solid solutions exist in 


| 





| 





The specimens examined | reaches a steady value, 
include several forms of carbon, metal subject to|this maximum is reached. 
season cracking in which the internal strain was | of the curve corresponds to the period during which 
detected by X-rays and its distribution through | the crystal grains are taking up the strain caused 
| by rolling stresses. 
stances in connection with which a study of the|the curve the grains are distorted to the limit 
purely crystalline condition | beyond which further stress produces disruption 


| have been found to occur during the cold-drawing 
an orange variety crystallising in the monoclinic | of constantan wire. With this material, the degree 
variety. | ‘of distortion is closely related to changes in the 


| Office has been obtained for the reproduction of the illus- 


| In general, the alloys are more susceptible to distor- 


of the drawing is the production of lattice distortion, 
and selective orientation follows in the later stages 
In order to discover whether similar 
effects are produced by other forms of cold work 
a series of metals and alloys have been examined 
In each case, the material, 


measurable crystal distortion and selective orienta- 


high dispersion end of the pattern, and secondly, 
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of the degree of selective crystal orientation. The 
degree of lattice distortion, indicated quantitatively 
by the increase in breadth of the diffraction lines, 
varies widely among the materials examined which 
include copper, aluminium, platinum and silicon 
transformer steels, and nickel-iron magnetic alloys. 
Aluminium, lead and bismuth, for example, show 
no appreciable distortion whereas the other materials 
do, although the effect is not marked with platinum. 


tion than the pure metals. Fig. 29* is a typical 
curve showing the results for rolled nickel-iron 
alloy, the equivalent change in lattice parameter 
which would give the same displacement of the 
diffraction line being taken as a measure of the 
degree of distortion. The various materials differ 
| only in the degree of distortion at which the curve 
and in the rate at which 
The sloping portion 


Throughout the flat part of 


No indication of 
limit of 


This feature is clearly 


of the crystals. measurable 


in that, with the materials tested, no preferred 


The same general characteristics, namely, imme- 


followed by selective crystal orientation 
starting after the attainment of maximum distortion, 


coefficient of electrical resistance. 


* The ‘permission of t of the Controller of H.M. | Stationery 





trations from the Report reproduced in this review. 


just below the surface which disappears with further 
drawing. 
Apparently the distortion due to the initial 


lof the die exerts a distorting effect which is 


marked at the surface and decreases towards the 
centre. The subcutaneous region of minimum 
distortion is doubtless a combination of the two 
effects and occurs only after a moderate degree 
of drawing; more drastic drawing produces a 
sensibly uniform distortion over the whole cross- 
séction of the wire. 

Magnet and Transformer Steels, Single Crystals, 
Tooth Structure—An important series of X-ray 
studies of tungsten magnet steels have been com- 
pleted during the year and the results published 
in the Philosophical Magazine.* The work has 
established the relation between the amount of 
lattice distortion and the hardness of the steels 
after heat treatment in argon at temperatures 
between 700 deg. and 1,200 deg. C. Heating at 
spoiling temperatures (800 deg. to 900 deg. C.) 
with subsequent slow cooling to air temperature, 
gives rise to diffraction lines in which the doublet 
structure is clearly visible, while re-heating at the 
recovery temperature of about 1,200 deg. C. causes 
a reversion of the lines to their original diffuse 
state. 

Corresponding changes occur in the magnetic 
coercive force, and when the latter, along with the 
hardness, are increased by water quenching, the 
diffraction lines exhibit an additional broadening. 
Further X-ray work has shown that the spoiling 
heat treatment results in the formation of crystalline 
carbides which have been identified as, first, a 
transition compound, formed after a short treat- 
ment, which turns into the stable mixed carbide 
Fe,W,C on further heating ; and, second, tungsten 
carbide which occurs in steels subject to prolonged 
heat treatment. The production of carbides, 
associated with the removal of strain from the iron 
lattice, is accompanied by a change in position 
of the iron lines indicating a change in the size 
of the unit cubic cell. Accurate measurement has 
shown that, in the spoiled state, the unit cell cube 
of the iron crystals is 0-33 per cent. smaller than 
in either the as-rolled or recovered states. 

The size and degree of perfection of the individual 
grains exerts a profound influence on the general 
magnetic qualities of transformer steels. In parti- 
cular, X-ray investigation directed to the improve- 
ment of these alloys has established that a high 
degree of crystal perfection is a very important 
factor in ensuring low hysteresis loss. Measurements 
of the breadth of the individual crystal reflections, 
from which the degree of perfection can be assessed, 
present considerable difficulty. It is comparatively 
easy by visual inspection of the X-ray patterns 
to arrange a series of specimens in order of crystal 
merit, but it has not yet been found possible to attri- 
bute numerical values to such an arrangement 
and research is at present in hand to achieve this 
object. 

As regards the question of grain size in such 
relatively coarse-grained materials as these magnet 
steels, it has been found that the diffraction lines, 
instead of being continuous, consist of a series of 
spots, each of which corresponds to the reflection 
from a different crystal in the volume bombarded. 
This phenomenon has, accordingly, been utilised 
to yield estimates of the average grain size by 
examination of the number of spots observed on 
the various diffraction lines. The early results 
obtained have been compared with those of micro- 
scopical estimates, and it looks as if the X-ray 
method, which is now being further developed, 
is likely to prove at least as rapid and reliable as 
the microscopical one. 

Two minor items of X-ray work have led to rather 
noteworthy results. One is an examination of 
large, polished, single crystals of bismuth such as 
were used in the experiments (see page 444 ante), 
on the influence of magnetic fields on conductivity. 
It appears that the polishing process results in the 








* Vol. 13, page 355, 1932 ; and Vol. 14, page 191, 1932, 
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complete breaking up of the surface layer into a 
random collection of small crystals. This effect 
penetrates only a very short distance into the 
specimen, however, and the main body was found 


to be a somewhat imperfect crystal of the mosaic | 


type. The other research, which has been in 
progress for some time on behalf of the Dental 
Disease Committee of the Medical Research Council, 
concerns the structure of teeth. The latest results 
of this study indicate that while the crystalline 
constituents of tooth enamel and dentine are nearly 
identical, the arrangement of the crystallites in the 
two is markedly different. Dentine is the more 
transparent to X-rays and its crystals are oriented 
at random, whereas enamel exhibits a marked 
preferred orientation and contains a higher propor- 
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lessly, and possess a superior acceleration. They 
are, of course, only suitable for areas where the 
| traffic density is such as to justify the expensive 
| overhead lines, but in such circumstances, the 

ALTHOUGH considerable conservatism has been | lowering in current costs which may ultimately be 
shown in this country in the employment of the| anticipated from the grid scheme renders them 
| trolley "bus, they have recently been adopted by an| dangerous rivals even to the oil-engined "bus. 
‘increasing number of municipalities. Their relative | Considerable progress has been made in their design 
‘value, as compared with either trams or ordinary | recently, and an excellent example of the latest 
| buses, depends mainly on the cost of current, but as-| practice in their construction is afforded by the 
suming that the latter is sufficiently low to ensure | four and six-wheeled chassis shown at Olympia by 
economical operation, there are a number of points in | Messrs. The Sunbeam Motor Car Company, Limited, 
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(Continued from page 499.) 





| favour of the trolley *bus which make them an attrac- | Moorfield Works, Wolverhampton. 

| tive proposition. As compared with trams, theyelimi-| The six-wheeled Sunbeam chassis is illustrated in 
nate the necessity for running lines which are not Figs. 8 and 9, above. This chassis is designed 
only costly, but are a constant source of inconveni- | for a low-loading, double-deck body, with accommo- 


tion of crystalline material. The work is being| ence to other road users, and they avoid the most | dation for 58 to 60 passengers. As will be clear from 
extended to include the study of enamel decay | serious defect of tramway systems in that they can the illustrations, the motor and transmission are 
and differences have already been detected between | steer round other traffic and can draw up to the | offset, giving an exceptionally low-loading platform 
kerb. Their chief advantages over the ordinary | and lower saloon floor, the latter being reached 
The 


normal enamel and that subject to decay. 
(To be continued.) 


|*bus are that they run more smoothly and noise-|from the road by two easy steps only. 
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which is illustrated in Figs. 10, page 513, and 11, 
Plate XVIII, is fitted with a Gardner four-cylinder 
oil engine, developing 65 brake horse-power at 
1,550 r.p.m. This engine is generally similar in 
design to the six-cylinder unit described in Enet- 
NEERING. vol. cxxxii, page 577 (1931). It is of 
the direct-injection type, starting from cold without 
heating plugs, and is fitted with atomisers which 
can be readily removed without breaking any 
water joints, and can be dismantled and re-assembled 
by unskilled labour. The engine is of the over- 
head-valve type, with detachable cylinder heads, 
a five-bearing crankshaft, and forced lubrication by 
submerged pump. It is mounted by three-point 
suspension in a sub-frame. The clutch is a single- 
plate model faced with friction linings. The gear | 
box is of the two-stage type, with two levers, and 
provides eight forward and two reverse speeds. 
The two sections of the box form one unit, in which 


motor is placed amidships and comes under the 
seats, permitting a elear floor, free from obstruc- 
tion. A short propeller shaft, fitted with a 
universal joint at each end, connects the motor 
with the foremost rear axle. As shown in 
Fig. 8, resistances are placed amidships on either 
side of the nearside frame side member, in an 
accessible position. Main and shunt contactor 
panels, which are silent in operation, are mounted 
in the driver’s cab. The master controller, which 
is secured to the front dash, is operated by a pedal 
specially designed to give easy control with the| 
minimum of fatigue to the driver. The motor, 
clearly shown in Fig. 9, is carried in a special 
subframe mounted on four silent-bloc bushes, 
which provides a floating housing, and also permits 
rapid and easy removal when necessary. It is 
completely insulated from the main frame, and also 
from the transmission, by a rubber and _ steel | 
coupling, a point of the greatest importance when | the gears are made from the highest grade material 
an all-metal body is mounted on the chassis. A| with hardened and ground teeth to cope with the 
third differential is mounted on the middle axle, | heavy load and slow speeds which may result from 
ensuring even distribution of the driving torque the employment of a heavy-oil engine. The open- | 
between the two rear axles. type propeller shaft is coupled to the forward rear | 

The brakes are of the Lockheed hydraulic type, axle only, the second rear axle being of the trailing | 
. ’ | type. All-metal universal joints are employed, | 
with hardened steel bushes. The driving axle is| 
fully-floating, with a casing forged in one piece. | 
The final drive is by single-reduction worm and 
worm-wheel, mounted in such a way that the 
assembly can be withdrawn complete with the 
differential gear as one unit. Roller bearings are 
used throughout the axle, and the shafts are made 
of the highest-quality steel. The trailing axle is 
also made of high-quality steel in one piece. The | 
front axle is an H-section forging, with the 
stub axles mounted on roller bearings. 





operating directly on all wheels. Special provision 
is made for cooling the cylinders. The system is 
controlled by a master cylinder, designed and 
patented by the Sunbeam Company, which gives 
perfect compensation while ensuring protection 
from complete loss of braking in the event of 
fracture of any of the pipe lines. A Dewandre | 
vacuum servo is interposed between the foot pedal 
and master cylinder, reducing the foot pressure | 
required for operation. The vacuum tank is| 
exhausted by a Reavell rotary exhauster driven 
direct from the forward end of the motor. The 
motor is of the regenerative type, manufactured 
by Messrs. The British Thomson-Houston Com- 
pany, and the system of operation is generally 
similar to that described on page 437, ante. The 
plant is designed for heavy overloads and 
regenerates down to the low speed of 10 m.p.h. 
The Sunbeam Company’s low-voltage lighting set is 
fitted. In this set the circuit is arranged so that 
the battery is only used to supply the small amount | 
of current required to operate the legal lights and 
accessories used regularly, such as screen wiper, horn, 
bells, &c., the main current load being supplied 
direct from the specially-wound motor generator unit 
and not from the battery. This allows an interior 
illumination superior to the usual petrol "bus circuit, 
in which all lamps are supplied from the battery ; 
it permits the use of a much smaller battery, and 
obviates the running of the motor generator except 
when the main interior lamp load is being taken. A 
combined switch is arranged so that when the main 
interior lights are switched on the motor generator 
unit is started. The circuit relieves the operator of 
any responsibility as to the charging of his battery, 
which is done automatically, and the running of the 
motor generator set is reduced to a minimum. All 
power wiring is metallic screened. Group lubrication 
is employed on the chassis. Woodhead divided back 
plate springs with solid eyes are used. As will be 


| 


The suspension of the front axle follows normal 
practice, semi-elliptic springs being fitted above 
the axle, but the rear springs are of the inverted 
type, and are outrigged from the chassis frame as 
shown in Fig. 10. Both axles are carried by pin 
joints at the extremities of the springs. The 
braking and driving torques are taken by a torque 
}arm on each axle, in conjunction with radius rods 
located under the springs. The frame is built up 
with straight side members, as shown in Fig. 11, 
drilled for lightness at the two ends. The cross- 
members are drilled in a similar manner. The frame 
is well braced and gussetted throughout, and forms 
a very stiff though light unit. There are brakes on 
all six wheels, all six brakes being actuated by the 
pedal through vacuum servo mechanism. The 
hand brake operates on the four rear wheels only. 
Two fuel tanks are fitted, one of 25 gallons capacity 
mounted on the frame, and a smaller service tank 
in the driver’s cab, fed by a pump. Two filters are 
fitted in the pipe line between the fuel tank and 
the injection pump. The hydraulically-operated 
tipping gear, shown in the illustrations, is optional, 
and consists of two cylinders which give a tipping 
angle of about 50 deg. The cylinders are operated 
by a pump driven from the gear box. Screw tipping 
gear, with double-reduction gearing, can also be 
supplied if preferred. A tyre pump is provided, 
mechanically operated from the gear box. The 


clear from the illustrations, the chassis is of robust 
construction and clean design, with all units readily | leading dimensions of the standard non-tipping 
model are as follows :—The wheel base (mean) is 


accessible. The manufacturers have directed their 

efforts towards producing a chassis of high quality | 13 ft. 11 in., the front track is 6 ft. 4 in., and the 
and performance, rather than one of low price, of | rear track is 6 ft. 2 in. The body length is 18 ft., 
which reliability, ease of maintenance, road comfort | and the overall length of the chassis is 23 ft. 1] in. 
and long service are outstanding features. The| The overall width is 7 ft. 4 in., the overall height 
wheelbase is 16 ft. 8 in. from the front axle to the | to the top of the cab is 8 ft., and the overall height 
centre bogie, while the wheelbase of the bogie | to the top of the frame is 2 ft. 11 in. The platform 
itself is 3 ft. 11} in. The frame height, laden, is | laden height is 3 ft. 10 in. The exterior turning 
2 ft.; the height to the platform, also in the laden| circle is 58 ft., and the registration weight, com- 
condition, 11 in. The overall length of the| plete, is 4 tons 19 ewt. The model with tipping gear 
chassis is 27 ft. 0} in., the overall width is 7 ft. 5} in., | is somewhat shorter, the wheel base (mean) being 
and the turning circle is under 60 ft. The speed is| 11 ft. 0} in., and the body length 13 ft. The turning 
30 m.p.h. |circle in this case is 48 ft., and the registration 

A new chassis for heavy goods work with a| weight complete, is 5 tons 18 cwt. 

number of interesting features is being shown by An exceptionally wide range of vehicles is being 
Messrs. Fodens, Limited, Elworth Works, Sandbach, | shown by Messrs. Commer Cars, Limited, Biscot- 
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2-ton Centaur, on which a Perkins 4-cylinder oil 
engine is offered as an alternative to the standard 
six-cylinder petrol engine, is illustrated in Fig. 12, 
Plate XVIII. This chassis is produced with either 
normal or forward control, the latter model being 
shown in the illustration. The petrol engine has 
a cylinder bore of 78 mm. and a piston stroke 
of 106 mm., and is rated at 22-6 h.p. It actually 
develops 45 brake horse-power at 2,000 r.p.m., and 
60 brake horse-power at 3,000 r.p.m. The engines 
and gear-box are combined in one unit with a four- 
point mounting in the main frame. The engine is 
of the side-by-side valve type with a detachable 
head, and the cylinders and crankcase constitute 
a particularly rigid structure, the bottom face being 
well below the crankshaft centre. A specially large 
water passage is arranged round the exhaust valves. 
The pistons, although of light weight, are in cast- 
iron. The steel connecting rods are of [-section. 
The four-bearing crankshaft is of large diameter, 
the main bearings being white-metal lined, and 
secured to the crankcase by girder-section caps. 
The camshaft is also carried in four bearings, and 
is formed with integral cams. Flat tappets with 
chilled iron heads are used, located in detachable 
guide blocks. The lubrication is pressure fed, 
coil ignition is utilised, and the Solex carburetter is 
pump-fed from a 14-gallon tank. The Perkins oil 
engine will be described later in connection with that 
firm’s own exhibits. 

The clutch is of the single dry-plate type, totally 
enclosed in the steel flywheel, and with toggle lever 
operation. A four-speed gear-box is fitted, with 
central change. The forward gear ratios are 6-57, 
11-18, 19-5 and 41-6 to 1, the reverse ratio being 
69-3 to 1. The box is designed for heavy duty, 
with short and stiff shafts mounted on large bearings. 
The propeller shaft is an open type Hardy-Spicer 
model, with mechanical universal joints, and is 
provided with a centre bearing. The rear axle is 
of the fully-floating type, with a pressed-steel banjo 
casing. The final drive is by spiral bevel, with 
gears of oil-hardened high-tensile steel. The 
pinion and crown wheel are mounted on Timken 
taper-roller bearings. There is a spigot bearing 
behind the pinion, and the axle shafts are bolted 
to the hub at the outer end, and splined into the 
differential wheels at the inner end. Access for the 
adjustment of the differential bearings is obtained 
by removing the cover. The rear axle ratio is 
6-57 to 1. The front axle is a steel forging of I- 
section between the spring pads, gradually changing 
to oval section at the outer ends to take the braking 
torque. The stub axles are of the reversed Elliot 
type, and the hubs are mounted on roller bearings. 
Semi-elliptic spring suspension is employed on both 
axles, the front springs being 32} in. between 
centres, and the rear springs 44{ in. between centres. 
Three additional straight leaves are provided on 
each spring, which come into action when the 
normal leaf groups flatten out. Duo-servo brakes 
are fitted, self-energising in both directions of rota- 
tion, and acting on both the front and rear wheels. 
The front drums are 12 in. in diameter, and the 
rear drums are 14 in. in diameter. As will be clear 
from Fig. 12, the frame is of straightforward 
design, slightly upset over the rear axle. The 
chassis is offered with alternative wheelbases of 
10 ft. 6 in. and 12 ft. 9 in., the maximum depth of 
the frame channels being 6 in. in the former case, 
and 7 in. in the latter. The chassis weight of the 
10-ft. 6-in. model! is 28} cwt., and of the 12-ft. 9-in. 
model is 294 cwt. 

The “ Pug” loca] delivery van, already referred 
to, is illustrated in Fig. 13, Plate XVIII. Perhaps 
the most striking feature of this vehicle is that the 
engine is located behind the cab and below the 
body. This arrangement provides maximum body 
space on a minimum wheelbase, and in conjunction 
with the special features of the forward-control 
system adopted, renders the van particularly suitable 
for the economical handling of loads in congested 
areas. The turning circle is only 33 ft., and 











Cheshire. This chassis, which is designed to carry| road, Luton, Beds. This firm’s exhibit is 
a useful load of 10 tons at the legal speed of| particular interest, owing to the fact that they are 
20 m.p.h., affords a good example of the elimination | showing 1}-ton and 2-ton vehicles fitted with 
of needless weight, while other outstanding features | heavy-oil engines, and also on account of the 
are good accessibility with easy control and excep- | introduction of a new 2-ton local delivery van of 
tional visibility for the driver. The new model, | very original design. One of the chassis, the new 


of | 


uninterrupted access to the driver’s cab is given from 
| either side. As can be seen from the illustration, 
|the steering wheel is located vertically, being 
connected to the steering gear of the usual type by 
a vertical shaft with a simple system of links and 
gears. The brake and gear levers are located at 
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Fie. 15. ENGINE AND GEAR-Box FOR 


Messrs. Dennis Brotuers, LIMITED. 





6. Front WHEEL AND AXLE For 40-45 Cwr. CHASSIS ; 
Messrs. DENNIS BrotHuers, LIMITED. 


—_ 


40-45 Cwr. CHAssiIs.; Fia. 














Fig. 17. Rear Axe ror 40-45 Cwr. Cuassis; Messrs. Dennis BroruHers, 
LIMITED. 


the centre of the cab. The latter is particularly 
low, due to the employment of a one-piece front 
dropped frame, which is strongly built, the section 
being 6 in. by 2in. by} in. Apart from the location 
of the engine, the chassis follows orthodox design. 


The engine is a four-cylinder model with detachable | 


head and valve gear on the near side. The cylinder 
bore is 69-5 mm., and the piston stroke is 110 mm., 
giving a capacity of 1,669c.c. The maximum output 
is 44 brake horse-power. The engine is mounted on 
three-point rubber suspension on a sub-frame, and 
by simply removing four bolts and nuts, can be 
dropped out, complete with the gear-box, from the 
chassis. 

The specification includes a single-plate dry 
clutch, and the gear-box is equipped with a drive 
for the speedometer, and an opening for a power 
take-off or mechanical tyre pump. The rear axle 
ratio is of 6-57 to 1, which gives forward ratios of 
6-57, 10-91, 18-78 and 31-44 to 1, with a reverse 
ratio of 43-2 to 1. The transmission is by an 
open-type Hardy-Spicer propeller shaft and fully 
floating rear axle with spiral bevel final drive, large 
Timken roller bearings being fitted in the latter. 


Four-wheel Bendix self-energising brakes with | 
large drums are provided, and the equipment | 


includes detachable steel disc wheels with 32-in. by 











Fig. 18. IntTerior or Cas or 40-45 Cwr. CHAssiIs ; 
Messrs. Dennis Brotruers, LIMITED. 


|6-in. reinforced heavy-service tyres, single front | The cylinder bore is 100 mm. and the piston stroke 
and rear. The wheelbase is 8 ft., the front track| is 120 mm. The engine develops 30 brake horse- 
5 ft. 3} in., and the rear track 5 ft. 1} in. The| power at 1,000 r.p.m., and 60 brake horse-power 
distance from the dash to the back of the driver’s| at 2,250 r.p.m. In accordance with the latest 
seat is 3 ft. 6 in., from the back of the driver's seat | practice, it is rubber suspended, giving a fully 
to the end of the frame is 11 ft. 1 in., and the| floating power unit. Side-by-side valves are em- 
| overall length is 14 ft. 7 in. The chassis weight is| ployed, the camshaft being driven at the rear 
| approximately 1 ton 7 cwt. end by silent gears. An impeller-type pump is 
A typical example of a modern chassis suitable| incorporated in the water-circulating system. 
for a 40-45 ewt. goods lorry or for a 20-seater| A triangular drive, with 1-in. belt, is used for the 
coach is afforded by the new model shown by|dynamoand fan. The camshaft, main bearings and 
Messrs. Dennis Brothers, Limited, Guildford, Surrey, | big-end bearings are lubricated by forced feed, the 
and illustrated in Fig. 14, Plate XVIII, and Figs. 15| pump being of the gear type immersed in the sump. 
to 18, above. When arranged for goods carrying,| An external ribbed radiator, shown in the figure, 
| either normal or forward control may be adopted, the | is provided for cooling the oil. Ignition is by coil 
former being shown in Fig. 14. To ensure equal load-| with automatic advance, and a Zenith down- 
ing on all the tyres, the front axle is set well back. | draught carburettor is fitted, fed by a mechanical 
This provision also renders the engine very accessible | pump. The cooling unit in the radiator is detach- 
for adjustment, and facilitates entrance to the driver’s | able in four sections, and is enclosed in a chromium- 
compartment, of which an interior view is given| plated mask. 
in Fig. 18. Bodies up to 13 ft. in length can be} The clutch is of the fabric-faced cone type, and 
fitted, but the turning circle is only 35 ft. 6 in.,| runs in oil. The gear-box is of unit construction 
largely due to the front axle design. As shown in| with the engine as shown in Fig. 15, being secured 
Fig. 16, the pivot pins are inside the front hubs,| by a bell housing. Four forward speeds and reverse 
giving an unusually wide lock. are provided, the first speed ratio being 6-5 to 1. 
The engine, illustrated in Fig. 15, is a four-| Provision is made for both a power take-off and a 
cylinder petrol model with monobloc cylinders. | tyre-pump drive. As shown in Fig. 15, the change 
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speed gear is of the ball type, mounted directly 
on the gear-box cover. The power is transmitted 
to the rear axle by an open propeller shaft, 
divided by a rubber-mounted centre bearing. 
The rear axle is illustrated in Fig. 17. The 
weight-carrying portion is composed of a strong 


steel centre casting of the vertical banjo type, 
provided with large-diameter tubular extensions, 
pressed in and welded to the casting. The drive 
by a pair of spiral bevel gears 
of to ensure low tooth loading. 
standard ratio is 5 to 1. The differential assembly 
is off-set to allow for large differential gears of the 
hevel type, and to permit the inclusion of a deeper- 
toothed The axle is of the fully- 
floating type, and the shafts can be withdrawn to 
enable the driving and differential gears to be 
removed without disturbing the road 
large oil filler is provided in the rear cover, which 
The hubs are lubricated from 


transmitted 
SIZe 


such a 


crown wheel. 


is ot pressed steel. 
the bevel casing. 
The front axle, shown in Fig. 16, is a beam of 
circular section where required to resist the braking 
The fitted with taper 
bearings, swivels, being vertically 
the line of the wheels, give 
true centre-point steering. The latter is therefore 
unaffected by road inequalities or mal-adjustment 
of the brakes. A steering lock of 45 deg. is pro- 
vided, even when specially large tyres are fitted. 
Self-centring steering is obtained by the slope of 


heads are 
and the 
centre 


tresses swivel 
rolle T 


mounted on 


the front springs, which are of the semi-elliptic 
tvpe and are 40 in. long. The rear springs are 
i8 in. long, and both sets of springs are mounted 
ibove the axle, avoiding any tendency to roll. 
The frame hardly calls for special comment. 
It is upset over the rear axle to provide a 
low load line, and is fitted with diagonal cross- 
members to resist lozenging. A detachable front 
cross-member acts as a bumper bar. The foot 


brake applies the shoes on both the front and rear 
drums through a hydraulic mechanism, the operat- 
cylinders being located inside the front drums, 
can obtained, and 
rear for the same reason, 
operation in this case being effected through 
camshafts. The drums are 12} in. in 
to enable small wheels to be fitted when 

The front shoes are 34 in. wide, and the 
rear shoes are 44 in. wide. The wheelbase is 9 ft. 
the overall length is 17 ft. Of in., and the 
width 6 ft. 4 in. The wheel track on 
axles is 5 ft. 2 in., and the minimum clearance 
The approximate weight of the chassis 
ewt. When fitted with a coach body, the 
is 11 ft. and rear springs 51 in. long 


ing 


efficient cooling be 


the drums at the 


where 
outside 
the 
floating 
diameter 
required, 


6 im., 

overall is 
both 
is 8? 
314 
wheelbase 
fitted. 


Tn our 


in 
is 
6 in., 
are 
we referred to the new oil 
Leyland Motors, Limited, 
Levland, Lancashire, are offering as an alternative 
to their standard petrol engine for the “Cub” 
The which is illustrated in Figs. 
20, Plate is a six-cylinder model with 
bore of 33 in., and a piston stroke of 
R.A.C. rating therefore, 27-3 h.p. 
lhe engine develops 28 brake horse-power at 
1.000 1 p.m., 60 brake -power at the 
yvoverned maximum speed of 2,400 r.p.m. It weighs 
850 Ib., complete with dynamo and 
The general arrangement follows that of 
the * Cub ” six-cylinder petrol engine, many of the 
parts being interchangeable. The engine is supported 
in the chassis at the forward end by a special cross- 
member, the rear end being clamped to a banjo 
member which also supports the gear-box. As will 
clear from the figures, all the auxiliaries are 
accessibly mounted. Overhead valves are employed, 
operated by push rods. The camshaft is located 
inside the crankcase, and the tappet gear is open to 
the inside of the latter to ensure ample lubrication, 
while the overhead rocker shaft pressure fed. 
The rocker gear is provided with decompression 
mechanism. The cylinder head is simple and 
as it contains no part of the combustion 
chamber. This simplifies the operation of removing 
the head with all the valve gear for reconditioning, 
and makes it possible to fit a spare head with valves 
ground and set, with the minimum of delay. The 
combustion chamber is of the direct-injection type, 
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in which the fuel is sprayed through a single jet {nickel 


into an open cup formed in the piston head. The 
turbulence necessary to mix the fuel 


from the natural movement of the air as it enters 


the cylinder, so that the engine starts without the | 


» | ony ° 2 > 
use of glow-plugs, and both the heat losses and fuel| The H-section connecting rods are of heat-treated 


consumption are exceptionally low. 


The cylinder block and crankcase form an | — 


integral casting of special iron. Cylinder liners of | 
centrifugally cast-iron are fitted. The crank- 
case portion forms the foundation for the main 
bearings, 
in position. 
shells, white-metal lined. A large capacity alu- 
minium sump is fitted, provided with easy access to 


the gauze pump filter, which is partially submerged. | sprayers and governor, are fitted as standard. 





TorQuE CONVERTER 


is obtained | 


the main bearing caps being spigoted | 
The bearings are Admiralty-gunmetal | 











semsasanenen. 


SF 


Sf 


ahs _——— . 


‘CZ 


ra) 


4 fea 


GARK 





—es 
S Whe 
Y ZZ Wh Ye 
A 4 ZL 

a /, WOSIPLLILI I) PZ 


, “ENCIELENG” 


Vy sida Mag ddddddadadadeaggen 
== 








; Messrs. LEYLAND Morors, LIMITED. 


steel of ample diameter, and is fitted 
with balance weights to reduce the load on the 
main bearings. It statically and dynamically 
balanced, and is provided with seven main bearings 
2}-in. in diameter. A friction damper is fitted. 


1S 


alloy, and are fitted direct on to the 

The pistons are of special design, with 
to the elimination of distortion, and are 
Ree Manel ot die cast. Each piston is fitted with 
three compression rings and one scraper ring. The 
fully floating gudgeon pins are 1} in. in diameter, 
and are retained by steel circlips. 

A Bosch fuel pump, located on the off-side of 
the engine as shown in Fig. 19, together with Bosch 
The 


aluminium 


view 


The sump is easily detachable for taking up the| fuel pump has fixed timing, and the governor pro- 


bearings, &c. The crankshaft is of case-hardened 


vides an idling speed of 400 r.p.m., and a maximum 
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speed of 2,400 r.p.m. It forms a unit with the fuel 
pump, and is, therefore, free from external control 
gear. The lubricating system is similar to that used 
on the petrol engine. A gear-driven pump draws 
oil through a gauze strainer from the sump, and 
forces it through a felt filter to the main and big- 
end bearings. The timing chain and valve mechan- 
ism are lubricated through the same system. A 
large combined oil filter and breather is provided 
in the nearside of the engine. Both filters are readily 
removable for cleaning. The fan is driven by a V-belt 
at engine speed, and an adjustable pulley is provided 
to maintain correct tension on the belt. The water 
is circulated by a centrifugal pump, mounted on 
the cylinder head. The pump is driven in tandem 
with the fan, and is fitted with a self-adjusting 
seal. 

A Bosch 24-volt axial starter is fitted as 
standard ; two batteries, each of 75-ampere-hour 
capacity, are provided, together with a series parallel 
switch. The dynamo, which is of the 12-volt con- 
stant-voltage type, is mounted on the nearside of the 
engine and driven through flexible couplings. The 
capacity of the dynamo fitted depends on the type 
of chassis for which the engine is required, machines 
up to 5} in. (400-watt) diameter being available. 
When the oil engine is fitted, the fuel tank is placed 
on the near side of the chassis, and has a capacity 
of 24 gallons. We recently had an opportunity 
of witnessing a road test of a ‘“‘ Cub” goods model 
fitted with this engine, the load being 3} tons. We 
were impressed by the ease with which the engine 
handled the load, the pulling at low speeds on top 
gear being particularly good. A speed of 40 m.p.h. 
was reached in 59} seconds, there was an entire 
absence of smoky exhaust, and the engine ran 
smoothly under all road conditions, and also when 
ticking over. 

In addition to this engine Messrs. Leyland are 
showing a comprehensive range of their standard 
chassis, including a Tiger passenger chassis fitted 
with a Leyland hydraulic torque converter, which 
operates on the Lysholm-Smith system. This con- 
verter was introduced some two years ago, but has 
been somewhat modified as a result of extended 
road experience. The Tiger chassis was described 
in ENGINEERING, vol. cxxiv, page 658 (1927). The 
torque converter in its latest form is illustrated in 
Figs. 21 and 22, Plate XIX, and Figs. 23 and 24, 
page 516. Before describing this appliance in 
detail, it may be explained that it takes the 
place of a standard multiple-speed gearbox, the 
only gears associated with the converter being 
those for the reverse motion. The complete unit 
consists of a clutch, torque converter, free wheel, 
and reverse gear. The same hand lever is em- 
ployed for operating the clutch and reverse gear. 
The engine is started up with the lever in 
the neutral position, and to set the vehicle in 
motion the lever is moved forward. This releases 
the clutch and brings the torque converter into 
action, and the vehicle may now be speeded up by 
the use of the accelerator. When it is moving at 
the usual top gear speed, the accelerator is eased 
slightly and the lever pulled back into the top gear 
position. The clutch is then closed and a direct 
drive obtained. The change to direct drive requires 
no skill, and is imperceptible to the passengers, and 
the same remark applies to the change back on to 
the converter. This feature is particularly valuable 
in a traffic check or when approaching a corner. 
The driver simply pulls the lever back in such cir- 
cumstances, and can then proceed slowly or acceler- 
ate, according to the ensuing traffic conditions, 
entirely by manipulating the accelerator. In 
addition to these features, the converter is of 
course silent in operation, and automatically selects 
the correct transmission ratio for any given road 
conditions. When the direct drive is in operation, 
the parts of the torque converter come to rest, due 
to the presence of the free wheel. The latter is of 
the roller type, with a circular outer race and inclines 
on the inner race. 

The torque converter consists essentially of a 
centrifugal pump mounted in a single casing with 
a three-stage hydraulic turbine, and is capable of 
multiplying the engine torque as required. The 
three stages in the turbine in effect flatten out the 
efficiency curve, so that a good efficiency is obtained 





over the whole of the working range. The pump 
member can be seen to the left of the main fluid 
path in Fig. 24, and it will be noticed that it is 
coupled to the engine shaft through the clutch. 
The pump wheel is shown to the left in Fig. 21, and 
it will be observed that it is similar in form to the 
impeller of an ordinary water pump. After leaving 
the pump blades, the fluid enters the first stage of the 
turbine. It then passes through a ring of fixed 
blades, where its direction is reversed, to the second 
stage of the turbine. After leaving the latter, it 
passes through a further row of fixed blades, and 
finally through the third-stage blading. The 
turbine assembly, which is connected to the rear 
axle through the free wheel, is shown in the centre of 
Fig. 21, the stator blades being shown on the right. 
These parts can also be seen in Fig. 24. The 
pressure on the inlet side of the turbine is about 
50 Ib. per square inch, while that on the outlet side 
is about 20 lb. per square inch. The casing is com- 
pletely filled with fluid, and to ensure that the latter 
does not become overheated, there is a by-pass 
between the high-pressure and low-pressure sides 
of the system through a 4 in. clearance gap. Oil 
is taken from the high-pressure end of the by-pass 
passage, passed through a radiator mounted on the 
side of the chassis, and returned to the low-pressure 
side.of the system. As shown in the cross section, 
labyrinth seals are employed to prevent short- 
circuiting of the fluid between the rotor and casing. 
Escape of the fluid to the space round the trans- 
mission shaft is prevented by a copper gland of the 
bellows type, and similar glands are inserted between 
the spaces behind the two sides of the casing and 
the sleeves surrounding the shaft. A slight leakage 
across these glands is permitted for the purpose of 
lubricating the bearings, the oil being afterwards 
collected in a small sump chamber, from which it 
is raised to a tank on the dash by an injector utilising 
oil from the high-pressure line to the radiator. As 
this tank is at atmospheric pressure, any gas present 
in the system can escape. The oil from the dash 
tank is returned to the low-pressure side of the 
system by a second injector. The copper bellows 
already referred to are spring loaded, and the loose 
end is attached to a white-metalled facing plate, 
or collar. When the converter is stationary, the 
seal is effected simply by the spring pressure, but 
when the converter is in action, the pressure on 
the white-metalled faces is increased by the action 
of the fluid tending to expand the bellows. 

The clutch and reverse gearing only call for 
brief comment, as their arrangement will be clear 
from the illustrations. It will be noticed from 
Fig. 24 that the clutch is of the double-acting type, 
the spring-loaded operating toggles being clearly 
shown in Fig. 23. The clutch disc nearest to the 
engine is mounted on a shaft passing through the 
converter to the rear axle and thus provides the 
direct drive. The second clutch disc is mounted on 
a hollow shaft connected to the impeller, and 
therefore forms the converter drive. As _ the 
clutch dises are used as couplings only, very little 
wear takes place. As shown in Fig. 24, the reverse 
gear is located with the free wheel in a box bolted 
to the back of the turbine casing. It is of the 
conventional layshaft type with synchronising cone, 
the various parts being shown in Fig. 22. In 
addition to ensuring that the converter parts come 
to rest when the rear clutch disc is disengaged, 
thus eliminating loss by churning of the fluid in 
the converter, the free wheel is used in the usual 
way for coasting. The converter permits of rapid 
acceleration. 

On a recent record test of a fully-loaded 
Titan chassis at which we were present, actual 
acceleration figures on the level, averaged both 
ways, were 10 m.p.h. in 3-5 seconds, 15 m.p.h. in 
5-6 seconds, and 20 m.p.h. in 11-25 seconds. These 
figures correspond to accelerations of 4-5 ft., 3-5 ft. 
and 2-46 ft. per second per second, respectively. 
The converter was designed for a change over 
to direct drive at about 20 m.p.h., and while it was 
in action, the flexibility of the drive was very note- 
worthy. The engine could not be stalled by allow- 
ing the vehicle to come to rest on a steep hill, and, 
in fact, it was even practicable to allow the vehicle 
to run backwards without stopping the engine. 

(T'o be continued.) 


PORTABLE ELECTRO-PLATING 
APPARATUS. 


Our attention has recently been drawn to a portable 
plating apparatus, the main advantages claimed for 
which are that copper, nickel and chromium, and also 
silver, gold and cadmium, can be electro-deposited 
on metal surfaces in situ without necessitating any 
dismantling, that the deposit is at least equal in 
durability to metal deposited by the bath method, 
and that the equipment can be used wherever electric 
lighting has been installed. The apparatus, which is 
manufactured by Messrs. Chromium Portable Plater 
Sales Company, 169, Hampstead-road, London, N.W.1, 
is compact and is enclosed in two wooden cases which 
can easily be carried from place to place. The first 
of these contains the electrical equipment. In localities 
in which the electricity supply is alternating current 
the equipment provided comprises a transformer and 
rectifier, and when the supply is direct current the 
equipment consists of a converter. The second case 
contains the stock jars of plating solutions, the plating 
anode pads described below, and cleaning and polishing 
materials. The electrical-equipment case is connected 
to the supply mains either by way of a plug or through 
a lamp holder on the lighting circuit. The current 
is stepped down to the relatively low voltage required 
for plating, and of the two leads from the equipment 
case, that connected with the negative pole terminates 
with a spring clip, while the lead from the positive pole 
is plugged into a short tube, at one end of which is a 
small, perforated-metal, spade-shaped, plating anode. 
Over the latter is drawn a pad of felt or other suitable 
covering material. The electrolyte is contained in a 
rubber bulb fitted on the end of the tube opposite to 
the anode, and this is filled from the stock jar in 
much the same manner as a fountain-pen filler. 

The article to be plated is first thoroughly cleaned 
and polished with a special grease-removing prepara- 
tion supplied by the firm ; the cathode clip is placed on 
the work, and the spade anode pad rubbed gently, with 
a regular, even motion, over the whole surface of the 
article. The pad is kept thoroughly moist with 
electrolyte by gently pressing the bulb from time to 
time. A _ perfectly smooth and bright deposit of 
copper, nickel, chromium or other metal is obtained, 
according to the anode and electrolyte employed. 
The rate of deposition can be regulated by varying 
the current density by means of a dise on the equip- 
ment case, while the thickness of the deposit depends 
mainly, of course, on the time during which the plating 
pad is in contact with the work. The deposit requires 
little further treatment. No buffing is necessary ; 
with copper and nickel deposits the application of the 
firm’s non-greasy metal polish, followed by gentle 
rubbing with an ordinary polishing cloth, further 
enhances the lustrousness and imparts a mirror-like 
surface to the metal. Chromium deposits are usually 
finished by light treatment with a wool mop. It 
is stated that the bright finish obtained is, in all 
probability, due to the fact that the deposit is composed 
of very small crystals. Other points of interest regard- 
ing the process are that the rubbing motion given 
to the anode does not allow gas bubbles to adhere to 
the plating pad, and that by using suitable plating 
spades irregular and recessed surfaces can be plated 
successfully. It is also claimed that the process yields 
a dense and non-porous deposit which is firmly bonded 
to the underlying base metal. The concessionnaires 
for the United Kingdom are Messrs. Chromium Portable 
Plater Sales Company, 83, Cannon-street, London, 
E.C.4, and a demonstration of the apparatus was held 
recently at Redcar, near Middlesbrough, by a dis- 
tributing firm, Messrs. The Burns Bishop Construction 
Company, Limited, Westminster Bank Chambers, 
2, Horsemarket, Darlington. 


LETTER TO THE EDITOR. 
CIRCUIT-BREAKER RATINGS. 


To THE Epitor or ENGINEERING. 

Srr,—In your issue of the 20th ultimo reference 
was made to the “ nominal” British and Continental 
ratings of a circuit breaker and it would be interesting 
to know how a breaker of British manufacture came 
to have a “nominal” Continental rating, and how 
this was assessed. 

The capacity of Continental breakers made by 
reputable firms is deduced from the results of tests 
carried out on their large testing plants which have 
been in existence for many years, the “rated” or 
‘nominal ”’ capacity being the tested capacity reduced 
by a suitable factor of safety known only to the manu- 
facturer. A British-made breaker cannot, therefore, 
possess a Continental * nominal” capacity. Further, 
the misleading suggestion is implied that the actual 





breaker under test, although of only 350,000 kVA 
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British rupturing capacity, was of 500,000 Continental 
rating. 

In this connection it should be noted that in any 
test of a three-phase breaker in which the opening of 
the breaker is not delayed until the assymmetry has 
disappeared, the British method must credit the 
breaker with a higher figure for the kVA ruptured. 

In duty cycle tests the practice of waiting possibly 
some five or six cycles for the direct-current com- 
ponent to fall to the value of 30 per cent. specified by 
the I.E.C. is not followed, and hence any such proving 
test on a three-phase breaker must lead to a higher 
figure for the kVA ruptured as calculated by the 
British method rather than the Continental. 

Actually the order of the difference is such that in a 
test where the 500,000 kVA B.E.S.A. rating would be 
‘ established,” the kVA ruptured as calculated by the 
Continental method would be only probably 350,000. 

Other factors all conspire to make the Continental 
method of rating more onerous, of which the main are 
as follows : 

The Continental duty cycle B-3-MB-3-MB is more 
arduous than the British B-2-MB. Secondly, under 
highly assymmetrical conditions which are allowed by 
the British Specification, the re-striking voltage at the 
current zero is lower than in the case of symmetrical 
condition. Thirdly, as above mentioned, credit is given 
in the British method for breaking the direct-current 
component, the presence of which may actually improve 
the performance of the breaker. 

Yours faithfully, 
B. Woop. 

56, Victoria-street, Westminster, S.W 

November I, 1933. 


SIR ALEXANDER C. 
HOUSTON. 


Tue Metropolitan Water Board, and, we may add, 
all other authorities interested in water purification, 
have lost, in the recent death of Sir Alexander Cruik 
shank Houston, a scientist of remarkable ability and 
achievements. Sir Alexander, who passed away at 
his Hampstead home on October 29 last. had been 
director of water examinations of the Board for the 
last twenty-eight years, during which the population 
of London and the demands for water increased con- 
siderably The eldest son of the late Surgeon-General 
John Houston, he was born on September 18, 1865, 
and was educated at Harborne Vicarage School, Har- 
borne, and Merchiston Castle School, Edinburgh. 
Passing on to Edinburgh University, he obtained the 
medical degrees of M.B. and C.M. in 1889, the B.Sc. 
degree in 1891, and the D.Sc. degree in 1892. From 
the first, Sir Alexander was concerned with the question 
of impurities in water, for in 1893 he began investiga- 
tions on lead poisoning due to moorland water supplies, 
on behalf of the Local Government Board. He con- 
tinued his studies on this and other questions con- 
nected with public health for a number of years. 
From 1898 to 1900 he carried through some important 
sewage-disposal experiments at Crossness and Barking 
for the London County Council. During this period 
he also acted as bacteriologist to the Royal Commis- 
sion on Sewage Disposal, and, in 1903, was one of 
the experts engaged in the arbitration proceedings for 
Metropolitan Water Supply. He was appointed 
director of water examinations of the Metropolitan 
Water Board in 1905, and although he had passed the 
age limit for retirement, his valuable services were 
retained, it had been hoped, until September, 1934. 
Quite recently, however, for health reasons, Sir Alex- 
ander had felt obliged to tender his resignation, and 
he was to have retired at the end of the present year. 

Among other services rendered during his career, 
Sir Alexander was bacteriologist to the Lincoln Cor- 
poration during the typhoid epidemic of 1905; he 
also took part in the Belfast Health Inquiry in 1907; 
and was British representative on the international 
commission of three experts, held in 1907, to inquire 
into the quality of the Cairo water supply. He visited 
Ottawa in 1913 to make a report on the water supply 
of that city, in conjunction with Sir Alexander Binnie. 
Sir Alexander was the author of numerous reports, 
monographs, and other publications on water supply, 
water purification, and ancillary subjects. He was 
made a Knight of the Order of the British Empire in 
1918, and became a Commander of the Royal Victorian 
Order in 1919. He was elected a Fellow of the Royal 
Society in 1931, after having been an F.R.S.Edin. for 
some years, 


THE LATE 


THE LATE MR. E. L. MANSERGH. 


THE news of the sudden death of Mr. Ernest Lawson 
Mansergh in a nursing home, on October 22, will be 
received with regret by a wide circle in the engineering 
profession. For many years a partner in the firm of 
Messrs. James Mansergh and Sons, civil engineers, 5, 
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son of the late Mr. James Mansergh, F.R.S., president 
of the Institution of Civil Engineers in 1900-01, and 
was born on April 13, 1866. In October, 1884, he was 
articled to his father for three years, during which 
time he was engaged in the preparation of drawings, 
quantities, and reports connected with various sewer- 
age, sewage-disposal, and other works. He also 
assisted the resident engineers on the Burton sewerage 
scheme and on the Stockton and Middlesbrough Water- 
works. In October, 1887, he was given charge of the 
construction of a small water-supply works at Newport, 
Essex, and, in the following January, returned to his 
father’s office as assistant. He became engaged in 
the preparation of designs for the Worthing Pier ex- 
tension, and the Stockton and Middlesbrough, Mountain 
Ash, and Bristol Waterworks, and also on work con- 
nected with the Lancaster Borough Extension Bill. 
The year beginning July, 1888, was spent as resident 
engineer on the Worthing Pier extension, the works 
including a new pier head, concert hall and a steamboat 
landing stage. 

Mr. Mansergh went to Melbourne in September, 
1889, to assist his father in the collection of data for 
a report to the Government of Victoria on the drainage 
and sewerage of Melbourne and its environs, the 
district involved having an area of 133 sq. miles. On 
his return, in the following year, he became engaged, 
jointly with Mr. G. R. Strachan, in working out six 
alternative schemes and preparing detailed estimates 
for these. In the beginning of 1897 he entered into 
partnership with his father and assisted him in the 
preparation of numerous reports and the subsequent 
construction of works for water-supply, sewerage and 
other schemes. Prominent among these was the 
Elan Valley Water scheme of the Birmingham Cor- 
poration. This formed the subject of a masterly paper 
entitled “‘ The Works for the Supply of Water to the 
City of Birmingham from Mid-Wales,” contributed 
jointly by Messrs. E. L. and W. L. Mansergh, to the 
proceedings of the Institution of Civil Engineers, on 
April 2, 1912. For their contribution the two brothers 
were awarded Telford Gold Medals, which were pre- 
sented to them on November 5, 1912. Since the death 
of their father in 1905, Mr. E. L. Mansergh and his 
brother have continued to act as consulting engineers 
for many water-supply, sewerage, and other civil 
engineering undertakings and have been responsible 
for the construction of numerous works. Mr. E. L. 


tion of Civil Engineers, became an associate-member 


member on March 27, 1900. 


‘**ARCFORM ”’ TYPE OF SHIP 
CONSTRUCTION. 


On November 2, the 8.8. 


THE 


Arcwear was launched | 


Pallion, Sunderland. This vessel, which has a length 
of 360 ft., an extreme breadth of 57 ft. 6 in., 
and a moulded depth of 26 ft. 9 in., is of unusual 
interest in view of the fact that she embodies 
the new “ Arcform” of construction, devised by Sir 
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Joseph Isherwood. In a speech at the 
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Joseph stated that the Arewear would be the most 
economical vessel of her class afloat, and would not 
only burn but half the amount of coal for propelling 
purposes as a vessel of the same size and speed built 
ten years ago, but would be more economical than any 
other modern coal-burning vessel of similar descrip- 
tion. It is clear that the favourable comparison with 
a vessel ten years old owes much to the improvements 
in steam propelling machinery which have been made 
in the last decade, but the latter claim has reference 
to the hull form adopted. 

In view of the amount of investigation and experi- 
ment which has been carried out in the ship-testing 
tanks of practically all maritime countries during 
recent years, it might have been assumed that there 
was little more to learn about ship form. The intro- 
duction of the Arcform type shows, however, that this 
is not the case, and, in the course of his speech, Sir 
Joseph said that tank tests at the National Physical 
Laboratory had shown that the Arcwear would have 
‘conclusive advantages over any other 
similar type and size afloat or laid up to-day.” There 
is no information available at the moment about the 
actual lines of the vessel, but the annexed view of the 
launch shows that they approximate to barrel form 
and depart widely from the square tank-like structure 
usual in general cargo vessels. The fact that this 
new design has been introduced by a naval architect 
who in the past has shown such successful originality 
in ship design will cause immediate and wide attention 
to be paid to it. 

It would appear, however, that in the difficult con- 
ditions in which the shipping industry now finds itself, 
even the name of Sir Joseph Isherwood was not 
sufficient to induce any shipowner to put the new form 
to practical test. As a result the Arcwear and her 
two sisters, the Arctees and the Arcgow, are being con- 
structed to the order of Messrs Sir Joseph W. Isher- 
wood and Company, Limited. The two latter boats 
are being built, respectively, by Messrs. The Furness 
Shipbuilding Company, Limited, of Haverton Hill on 
Tees, and Messrs. Lithgows, Limited, of Port Glasgow. 
The builders and suppliers of machinery have assisted 
in raising the capital sum necessary for the construction 
of the ships, which it is hoped will do something 
towards placing tramp-ship owners in a position again to 
operate at a profit. The importance of the new develop- 
ment from this point of view is accentuated by the 
fact that 18,500,000 tons of the world’s tonnage is over 
twenty years old. Much of this must be in a far 
worse position to meet modern conditions than the ships 
|of ten years ago, which, as Sir Joseph said, burn 
| twice the coal required by the Arcwear. 
| The boat has a deadweight « capacity of 7,000 tons 
| and a draught of 22 ft. 7 in. She is fitted with triple- 
| expansion engines with cylinders 21} in., 37 in., and 
| 62 in. diameter and 42 in. stroke, built by Messrs. 
The North Eastern Marine Engineering Company, 
Limited, of Wallsend-on-Tyne. There are two main 
boilers and an auxiliary boiler, all working at 220 lb. 
per square inch. The main boilers work under forced 
draught and the steam is superheated to 630 deg. F. 
| Auxiliary machinery includes ten steam winches and 
the steam windlass supplied by Messrs. Clarke, Chap- 
man and Company, Limited, of Gateshead, and steam 
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AUTO-PILOT CONTROL FOR HIGH-SPEED LIFTS. 
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Fie. 3. STARTING AND STOPPING CONTROLLER. 
steering gear supplied by Messrs. J. Lynn and Company, 
Limited, of Sunderland. The boat is expected to 
consume 21 tons of coal per day when steaming at 
11 knots, 16 tons at 10 knots, and 11} tons at 9 knots. 
She is built to Lloyd’s highest classification, 100 Al, 
with the notation “* Arcform.” 


AUTO-PILOT CONTROL FOR 
HIGH-SPEED LIFTS. 

One of the essentials of the modern high-speed pas- 
senger lift is that it shall attain its maximum speed 
as quickly as possible without discomfort to the 
occupants and shall decelerate to rest equally rapidly 
and with a similar minimum of disturbance. There 
is more than one way in which these conditions can 
be fulfilled automatically using push-button control, 
but these have the disadvantage that when the cage 
has been “called” to a particular floor it will pass 
the intermediate floors, in spite of the fact that 
in the meantime intending passengers may be wait- 
ing at them. For this reason the installation of 
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manually controlled lifts continues to be preferred in | 


many cases, even though these usually necessitate the 
employment of skilled attendants. The auto-pilot 
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Fie. 4. Car SwitcHES AND OPERATING PANEL. 


system of control, which has been designed by Messrs. 
Marryat and Scott, 75, Clerkenwell-road, London, 
E.C.1, and has been installed by them on two passenger 
lifts at Villiers House, 51-55, Strand, London, W.C.2, 





. 2. Moror anp Contro.t GEAR. 


| Only comes into operation when the car is within a 





is intended to enable such lifts to be worked with the | 


minimum of previous instruction. In _ it 


control | 


is effected by a small change-over switch, which is | 
thrown up or down according to the direction in | 


which it is desired the car should travel, and by a foot 
pedal which, when depressed, causes the lift to start 
and accelerate and, when released, to decelerate and 
stop at the nearest floor. The direction switch is 


visible at the bottom of the panel in Fig. 4, which is | 


a view of a corner of the car, and the foot pedal can 
be seen on the floor below it in the same illustration. 
In this way, it is claimed, stopping is made entirely 
automatic and quite independent of the skill of the 
operator. Moreover, compared with push-button con- 
trol, the wiring is simplified. The control equipment 


zone on each side of each floor, so that stopping at 
intermediate levels is rendered impossible. The system 
not only allows automatic acceleration and deceleration 
to be effected, but leaves the attendant’s hands free, 
so that the minimum of time is lost in opening and 
closing the gates and in loading and unloading. By 
inserting a key in the keyhole visible just above the 
reversing switch in Fig. 4, the lift may be made to 
run at creeping speed, so that maintenance work can 
be carried out in safety from the top of the car, while 
the operation of a switch from the keyhole next above 
breaks the main circuit and prevents unauthorised 
movements taking place. The uppermost keyhole gives 
access to a switch, which controls the car lighting. 

The way in which these operations are effected may 
be explained by reference to Fig. 1. In this diagram, 
A is the armature of the 22-h.p., 200-volt, direct-current 
driving motor, which runs at a maximum speed of 1,370 
r.p.m. This motor, like the control gear, is installed in 
the basement of the building and can be seen in Fig. 2. 
As will be seen, this armature is connected across the 
mains through main switches and fuses B and B, and 
limit switches C and C,, as well as through the main- 
line contactors D and D,, the stabilising series field 
E, a rheostat F, reversing contactors G, and an over- 
load switch and interlock H. A second series circuit J, 
known as the stopping field circuit, is taken off one 
side of the reversing contactors G through the rheostat 
F, to the other side of the reversing contactors G. As 
will be seen, this field can be short-circuited by the 
contactor K. The motor is also provided with a 
shunt field L, which is connected across the main- 
line contactors D and D, through a rheostat F,. These 
three rheostats F, F, and F, operate together and 
are mounted on the lower part of the control 
board, which is illustrated in Fig. 2. A second 
shunt circuit, which is taken off the positive limit 
switch C, contains the brake coil M, in _ parallel 
with which is a non-inductive discharging resistance. 
As will also be seen, the control circuit is connected 
across the limit switches C and C, through a fuse N, 
an interlocking relay O, the operating coil of which 
is across the armature A, and a contact P in the 
operating coil of the rheostats F. Across these two 
contacts is a relay Q, in the closing coil of the main 
contactors D and D,. The positive side of the control 
circuit then passes through a contact R on the over- 
speed governor, the contacts S on the car gates, and 
the safety contact T on the selector mechanism, to 
the car switch U. Depending on whether the latter 
is in the up or down position, the circuit is next 
through the up-direction coils V or the down-direction 
coils W to the selector slowing and stopping contacts 
X and X, for the various floors. These contacts are 
operated by the pedal switch Y, as explained below, 
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Finally, the circuit passes to the negative main through 
the landing-gate locks Z the operating coils H, of the 
overload switch and the fuse N, 

To start the lift, the car and landing gates having first 
heen closed, the change-over switch U is placed in either 
its up or its down position and the pedal switch Y 
is depressed. This short-circuits the slowing and 
stopping selector contacts X and X, of the floor 
at which the lift is stationary and energises the 
operating coil F, of the rheostats F, F, and F,. As 
shown in Fig. 3, all these contacts are mounted on a 
frame and are operated by a series of cams, which in 
turn are driven mechanically from the cage. They are 
closed by ball rollers. The motor then starts, the 
starting resistance and field excitation being adjusted 
automatically so that it gradually runs up to full speed. 
As the speed increases the contactor K is closed, 
thus short-circuiting the series “stopping” field J. 
When the lift approaches the floor at which it is 
desired to stop, the attendant releases the foot pedal U, 
thus bringing the slowing and stopping contacts X 
and X, for that floor into operation. The circuit 
through the operating coil F, of the rheostats F, F, 
and F, is therefore interrupted, so that the resistance 
in the shunt field L is short-circuited and that in the 
stabilising field E re-inserted. At the same time, the 
contactor K opens and brings the series stopping field 
J into operation, this being gradually strengthened 
by the movement of its rheostat F,, arcing being 
prevented by the operation of the quick-reversing 
interlocking relay O, which closes the circuit through 
its coil It will be noticed that precautions have 
been taken against interference with wireless circuits 
by placing condensers across the rheostats. The 
operating coils D, of the main contactors D and D, 
are also de-energised, so that the latter open. This 
causes the brake coil M to lose its excitation, so that 
it discharges through the non-inductive resistance with 
which it is connected in parallel, and the brake is 
quickly applied. This arrangement also prevents 
the brake from being held off by the regenerative 
effect of the motor armature, any discharge from 
the latter being taken by the shunt field with which 
it is permanently in circuit. If, as already men- 
tioned, it is desired to run the car slowly for main- 
tenance purposes, a switch in the car is opened 
by a key, so that the operating coil F, of the 
rheostats is cut out, and the motor is thus pre- 
vented from running up to full speed If the car is 
run past the top or bottom floor, or if the attendant 
starts the car in the wrong direction at these floors, the 
limit switches C and C,, which are operated mechanic- 
ally by a fly-rope in the well hole are opened and the 
motor is brought to rest. The selector switches X and 
X, are also closed in turn from the car by mechanical 
means, so that it will pass the floor in question unless 
the awitches are first short-circuited by depressing the 
pedal Y. In the event of this device failing to function, 
the contact T opens and the control circuit is broken. 
The main line contactors D and 1D), are interlocked with 
the starting resistance, so that the motor cannot be 
started unless all the resistance is in circuit. In the 
event of the car attaining a dangerous speed, a governor 
opens the contact R in the control circuit, so that the 
motor is also shut down. The series stopping field J, 
which, of course, carries the armature current, is 
irranged so that it opposes the shunt field. The result is 
that the effect of the latter is lessened as the load, and, 
therefore, the armature current, increases, thus provid- 
ing a system of electrical weighing and ensuring accurate 

floor-finding,”’ whatever the number of passengers in 
the car. Another important feature is that the fuses 
N and N, are rated so that they only pass sufficient 
current for the control circuit. In the event of a fault 
on the latter, complete isolation from the main circuit 
is therefore secured 

The lifts, which have a capacity of 134 cwt. and a 
total travel of 100 ft. 6 in., run at 400 ft. per minute, 
and can be called to any of the ten floors by pressing 
a button on the landing, the result being that the 
appropriate lamp on the panel in the cage, which is 
visible in Fig. 4, is lighted. This lamp is extinguished 
by pressing the bulb, an action which also causes a 
lamp on the landing from which the call has been made, 
to light, and to remain alight so long as the lift is moving 
This signal circuit is supplied from the alternating 
current mains through a small transformer 


PERSONAL. 


Mr. Doxato V. HorcuKrss, North Bridge, Wareham, 
Dorset, informs us that Messrs. Botje, Ensing and 
Company, shipbuilders, Gronigen, Holland, have become 
oncessionaires for the building of cone-propelled vessels 
in Holland rhis firm has recently built a vessel 100 ft 
long by 15 ft. beam, propelled by a steam engine driving 


cone propellers through chain reducing gear Negotia- 
tions are im progress for building rights in the United 
Strate 

Mr. G. W. Preston has been appointed electrical 


engineer to the recently-formed Copper Development 
Association Thames House, Millbank, London, S.W.1 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Cables.—The supply of lead-covered telephone cables. 
The Posts and Telegraphs Department, Melbourne ; 
November 21. (Ref. No. A.Y. 12,060.) 

Telephone Switchboard Lamps.—The supply of tele 
yhone switchboard lamps and sockets. The Posts and 
relegraphs Department, Melbourne ; January 2, 1934. 
(Ref. No. A.Y. 12,063.) 

Hand-Operated Telephone Generators. 
hand-operated telephone generators. 
Telegraphs Department, Melbourne ; 
(Ref. No. A.Y. 12,064.) 

Locomotive Feed-Water Heater.—The supply and 
delivery of one set feed-water heater and equipment for 
fitting on an “‘ A 2” locomotive. The Victorian Govern- 
ment Railways Commissioners; January 10, 1934. 
(Ref. No. G.Y. 13,119.) 

Bar Steel.—The supply of bar steel to 8S.A.R. Speci- 
fication C.M.E. 9/1930. The South African Railways 
and Harbours Administration, Johannesburg; Decem- 
ber 4. (Ref. No. G.Y. 13,124.) 

Chains.—The supply of wrought-iron short-link chain, 
} in. to 1} in. diameter ; stud link cable, complete with 
shackles for mooring ; and short-link chain, electrically- 
welded or machine-made quality, required for the year 
ending June 30, 1935. The South African Railways and 
Harbours Administration, Johannesburg ; December 18. 
(Ref. No. G.Y. 13,125.) 

Hinges, Steel Brushes, d&« The supply of hinges, 
steel brushes and other miscellaneous equipment. The 
Viacio Ferrea do Rio Grande do Sul, Rio Grande do 
Sul, Brazil; December 14 (Ref. No. G.Y. 13,126.) 

Bells and Buzzers.—The supply of magneto and 
trembling bells and buzzers. The Posts and Telegraphs 
Department, Melbourne, Australia; January 9, 1934. 
(Ref. No. A.Y. 12,065.) 

Telephone Jacks and Number Plates.—-The supply of 
telephone jacks of various kinds, number plates and 
The Posts and Telegraphs Department, 
January 2, 1934. (Ref. No. 


The Posts and 
January 9, 1934. 


insets therefor 
Melbourne, Australia ; 
A.Y. 12,066.) 


Railway Construction.—The railway-construction pro- 
gramme of the Argentine State Railways, which has 
been approved by the Senate, includes the renewal and 
consolidation of railway lines, bridges and culverts, 
buildings and fixed installations and industrial branches 
and sidings, the renewal of motor coaches and trailers, 
and the purchase of tugs, barges and other vessels. 
(Ref. No. G.Y. 13,101.) 

Furriers’ Knives and Instruments.—<A firm in Chicago 
wishes to receive the names of United Kingdom manu- 
facturers of furriers’ knives, combs and tracing wheels. 
(Ref. No. G.Y. 13,116.) 


CONTRACTS. 


Messes. Tue Britisn Taomson-Hovuston Company, 
Limirep, Crown House, Aldwych, London, W.C.2, 
have secured a contract from the Port of London 
Authority for the whole of the latter's electric-lamp 
requirements for a period of six months. 

Messrs. BAsBcock AND Witcox, Limrrep, Babcock 
House, Farringdon-street, London, E.C.4, supplied 
three boilers for the electricity generating station of the 
Vatican, which was inaugurated recently. Each boiler 
has a heating surface of 1,453 sq. ft., and a safety-valve 
load of 305 Ib, per square inch. The contract included 
superheaters, steam atomising oil-firing equipment, 
economisers, piping and galleries, 

Messrs. THe Brusn Evecrrican ENGINEERING 
Company, Liwirep, Faleon Works, Loughborough, 
have secured the order for two 11,000-kVA transformers 
from Kettering Urban District Council, to supply Messrs. 
Stewarts and Lloyds’ new iron and steel works at Corby. 
Advantage is being taken of the National Electricity 
Scheme, and it is to tap the high-voltage transmission 
line that these transformers have been ordered. The 
two units will each be 11,000-kVA, three-phase, 50- 
cycles, 33/11 kV, fitted with remote control “ on-load ” 
tap changing gear 

Messrs. W. H. ALLEN, Sons AND Company, Limirep, 
Queen's Engineering Works, Bedford, have received 
an order for two three-cylinder, 100-b.h.p.. airless- 
injection Diesel engines, running at a speed of 500 r.p.m., 
to be installed in a twin-screw trawler operating from 
Lowestoft 

Messrs. Arias Dissen Company, Limirep, New 
Oxford House, Hart-street, London, W.C.1, have received 
an order from Messrs. John I. Thornycroft and Company, 
Limited, Southampton, for twin-serew Polar engines, 
type M38M, to be installed in the Dieppe, now being 
converted into a yacht for Lord Moyne. The engines 
will develop, together, 2,300 b.h.p., in service, at 250 
r.p.m. 

Messrs. Henry Ross, Liurrep, Leith, have received 
an order from Messrs. Coast Lines, Limited, London, 
for a second motorship exactly similar to the twin-screw 
M.S. British Coast, launched at Leith on November 2. 
The British Coast is 230 ft. long and has a deadweight 
carrying capacity of 1,400 tons on a draught of slightly 
under 14 ft Her engines are of the Polar Diesel type, 
built by Messrs. British Auxiliaries, Limited, Glasgow. 


The supply of 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—The local staple trades are forging 
ahead. Further improvement has taken place in 
several important directions. The  steel-producing 
branches are working at greatly increased capacity. 
How business has broadened during the past few months 
can be gauged from the latest statistics relating to steel 
production. As compared with a year ago, the Sheffield 
area is turning out 50 per cent. more steel ingots and 
castings. During September (the last month for which 
official statistics are available), the output was 95,700 
tons, as compared with 79,000 tons in August and 
64,300 tons in September, 1932. Pig-iron production 
has also increased. The demand for both basic and acid 
materials has broadened. The scrap market is more 
buoyant. The heavy engineering and machinery branches 
show a tendency to improve. The call for railway rolling 
stock requisites—though well below normal—appears to 
have taken a turn for the better. More inquiries are 
coming to hand from India, while prospects of business 
with China and South Africa are brighter than for some 
time past. British railways are showing a stronger 
disposition to place orders for renewals and fresh equip- 
ment. Among the latest contracts is one placed by the 
London and North Eastern Railway Company with a 
local firm for 12-ton goods wagons. Electrical develop- 
ments, schemes for the extraction of oil and petrol from 
coal, and the substitution of steel for wood in various 
directions, are calling for large supplies of Sheffield steels. 

South Yorkshire Coal Trade.—The gross demand for 
coal has increased. Export requirements are on the 
upgrade, and judging by the number of inquiries in 
circulation, further improvement is in the offing. 
Industrial fuel shows steady expansion. Coal consumed 
by electrical, gas-making, textile, woollen, and iron and 
steel undertakings is in strong demand. The house coal 
market is more active, but supplies are more than ample, 
and so far pits have been unable to benefit from the 
improved demand. Both foundry and furnace coke are 
fairly active, while gas coke is in an equally strong 
position. Quotations are : Best branch hand-picked, 27s. 
to 28s. ; Derbyshire best house, 21s. to 23s. 6d. ; Derby- 
shire best brights, 17s. 6d. to 19s. 6d.; small screened 
Yorkshire hards, 17s. to 18s. 6d. ; 


nuts, l6s. to 17s. ; 
rough slacks, 6s. to 


Derbyshire hards, 17s. to 18s. 6d. ; 
9s.; and nutty slacks, 7s.to 8s. 6d. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—There has been little change in 
the state of the Scottish steel trade during the week, but 
a much brighter feeling now prevails, which is largely 
due to the placing of contracts for four new vessels 
with Clyde firms. These orders will mean an improve- 
ment in the demand for steel and as current require- 
ments of ship plates, &c., are very poor the announce- 
ments referred to have been well received by the trade. 
The general home demand has been tolerably good of 
late, but tonnages are not very heavy. The export side 
is quiet, and business is rather difficult to procure because 
of the unsettled state of the markets abroad. In the 
black-steel sheet trade there is quite a fair amount 
passing for the home market, but overseas orders are 
somewhat searce. Prices all round remain steady and are 
as follows :—Boiler plates, 91. per ton; ship plates, 
8l. 15s. per ton ; sections, 8/. 7s. 6d. per ton ; black-steel 
sheets, }-in., 81. per ton; and galvanised corrugated 
sheets (No. 24 gauge), 12l. 15s. per ton, in minimum 
4-ton lots, all delivered at Glasgow stations. 

Malleable-lron Trade.—Conditions in the West of 
Scotland malleable-iron trade have shown no sign of 
improvement and makers are finding it difficult to secure 
specifications of sufficient tonnage to keep their plant 
running much more than half the normal week. The 
re-rollers of steel bars are also very quiet as the day- 
to-day demand is exceedingly poor. The following are 
the market quotations :—‘* Crown” bars, 91. l5s. per 
ton for home delivery, and 91. 5s. per ton for export ; 
and re-rolled steel bars, 71. 5s. per ton for home delivery, 
and 61. 15s. per ton for export. 

Scottish Pig-Iron Trade.—A very restricted demand is 
general in the Scottish pig-iron trade, and although there 
is no indication of any change for the better a good 
undertone prevails. This applies wholly to the possi- 
bility of a slightly improved demand for the home 
market, but there is no sign of any of the overseas 
markets opening out yet, with the result that shipments 
continue small. Prices are unchanged and are as 
follows :—Hematite, 66s. per ton, delivered at the steel 
works ; and foundry iron, No. 1, 67s. 6d. per ton, and 
No. 3, 65s. per ton, both on trucks at makers’ yards. 

Clyde Shipbuilding Contracts.—The outlook for the 
shipbuilding industry and also in marine engineering has 
been considerably improved by the announcement that 
contracts for four new vessels have just been placed 
with Clyde shipbuilders. These orders will give employ- 
ment to a large number of men for some months to 
come and are extremely welcome when there is so little 
work on hand at present. Messrs. Alexander Stephen 
and Sons, Limited, Linthouse, Govan, have received 
orders for two of the vessels, one for the Adelaide Steam- 
ship Company, Limited, Adelaide, Australia, and the 
other for Messrs. Maclay and McIntyre, Limited, Glasgow. 
The former order is for a high-class motor liner of 10,000 
tons gross for the owners’ passenger and cargo trade 
round the Australian ports She will have two sets 
of Burmeister and Wain Diesel engines supplied by 
Messrs. John G. Kincaid and Company, Limited, 
Greenock. The other order is for a cargo steamer of 
5,000 tons deadweight, and the interesting point about 
this vessel is that she will be the first to be fitted with 
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the new “Stephen” three-cylinder compound steam 
engine. Messrs. Maclay and McIntyre have also ordered 
a cargo vessel of 5,000 tons deadweight from Messrs. D. 
and W. Henderson and Company, Limited, Meadowside, 
Partick, who will also supply the engines and boilers, 
and one of the same tonnage from Messrs. Lithgows, 
Limited, Port Glasgow. For this steamer the engines 
will be supplied by Messrs. David Rowan and Company, 
marine engineers, Glasgow. 

Wagon Contract for Motherwell—The London and 
North Eastern Railway Company have recently placed 
orders for 500 12-ton open goods wagons. Messrs. Hurst, 
Nelson and Company, Limited, Motherwell, have secured 
a part of the contract. 


NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

General Review.—Following the release recently of a 
number of relatively important orders, conditions in 
several branches of the North-Western heavy engineering 
industry show improvement. Textile machinists, and 
manufacturers of electrical plant and equipment, and of 
paper-making machinery, are among the sections ex- 
periencing this minor revival, and structural engineers, 
too, are rather better placed than they have been for 
some time past. Makers of light castings have in 
most instances fairly encouraging order books, and 
foundry-iron makers are experiencing some slight im- 
provement in the volume of contract buying. Deliveries 
into consumption during October, it is reported, reached 
a much higher aggregate tonnage than conditions in the 
early part of the month indicated. The demand for 
steel is low, but manufacturers hope that the extensive 
development programmes announced by the London 
and North Eastern Railway and the Great Western 
Railway will, when the work is allocated, provide sub- 
stantial contracts for local firms. 

Recent Engineering Contracts.—Messrs. Henry Simon, 
Limited, Cheadle Heath, near Manchester, and Messrs. 
T. Robinson and Son, Limited, Rochdale, are carrying out 
extensions to the plant of the Sun Flour Mills of the 
Co-Operative Wholesale Society, at Trafford Park, Man- 
chester. An order for the construction of twelve Avro 
army aeroplanes, which Messrs. A. V. Roe and Company, 
Limited, Newton Heath, Manchester, are building for 
the Egyptian Government, is nearing completion; and 
extensive contracts for motor omnibuses and _ public- 
utility vehicles are being carried out by Messrs. Crossley 
Motors, Limited, Gorton, Manchester, and Messrs. 
Leyland Motors, Limited, Leyland, near Preston. Messrs. 
Crowthorn Engineering Company, Limited, propose to 
remove from Ryecroft-street, Ashton-under-Lyne, to 
larger premises at Atlas Works, Reddish, Stockport. 

The North-West Hematite Trade.—The recent improve- 
ment in the hematite trade is fully maintained, and 
buyers, who are showing increased confidence, are 
placing contracts for relatively heavy forward supplies. 
The local make is being at present entirely absorbed, and 
with stocks almost depleted, the prospect of restarting 
idle plant is increased, though it is not likely that any 
move will be made before the end of the present year. 


NOTES FROM THE SOUTH-WEST. 


CarpirFr, Wednesday. 

Richard Trevithick Memorial.—Progress is being made 
at Merthyr Tydfil with the memorial to Richard 
Trevithick, the pioneer of the steam locomotive, which 
is being erected by the Trevithick Centenary Commemora- 
tion Committee, together with a committee of the Mayor 
and townspeople of Merthyr. The site, opposite the 
Penydarren Park, is on part of the old tramway ‘from 
Penydarren to Abercynon, over which, in 1804, Trevithick 
ran his locomotive, drawing five wagons laden with 
70 passengers and 10 tons of iron, for the nine miles of 
the tramroad. It is fitting that the memorial should 
be formed of the stone blocks which carried, as chairs, 
the rails of the tramroad, while two lengths of the original 
tramway rails are being incorporated in the memorial. 
A plaque and inscription will be attached. 





Carmarthen Town Bridge.—Although discussions over 
Carmarthen Town Bridge have gone on for ten years or 
more, finality seems to be indefinitely postponed. Last 
July, the Ministry of Transport declined to approve 
of the Carmarthenshire County Council’s scheme for a 
high-level bridge crossing the railway and the river and 
then continuing on a gradual slope to the Castle grounds, 
already the property of the Council, giving a greatly 
improved entrance to the town and obviating the level 
crossing on the one side and the steep hill from the town 
on the other. The cost of this scheme was estimated 
at 115,690/. The Ministry submitted a modified scheme 
to cross the railway and the river, but then to drop the 
road to quay level, preventing the town improvement 
desired and reducing the cost to about 75,0001. Many 
complaints have recently been made of the incon- 
venience of the temporary one-way bridge that had been 
erected some years ago, when the old bridge failed. 
The Ministry of Transport have lately intimated that 
no grant will be made in respect of any scheme not 
approved by the Ministry, and the County Council 
regarding the Ministry scheme as unacceptable, have 
asked the county surveyor to report on the possibilities 
of the reconstruction of the old bridge with fewer arches 
to obviate flooding. 

Pembrokeshire Water Problems..-The drought of last 
summer and the attitude of the Government towards 
the provision of water supplies throughout the country 
have caused local authorities in Pembrokeshire to 
prepare schemes for the adequate supply of water to a 
number of small towns and villages in the county. It 
has been suggested that a comprehensive county scheme | 





would be more efficient and less costly, and conferences 
have been called to consider proposals. Failing an 
acceptable arrangement, Whitland Council propose to 
»sroceed with a scheme for Clynderwen, Llandisetlio and 

lanfalteg, while the Narberth Rural Council have a 
scheme for Maenclochog, Llanycefn and _ Llandissilio 
from springs, to cost 8,0301., or if extended to Clynderwen, 
9,780. Another scheme, to supply Saundersfoot, 
Begelly, Stepaside, Amroth and Templeton from springs 
at Tavernspite, is estimated at 16,3851. 

Anthracite Seam Proved.—The lower drift of Bon- 
villes Court Colliery, at Saundersfoot, Pembrokeshire, 
has proved the third workable seam of anthracite coal 
in this area. The quality of the coal is very high. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The very limited make of 
Cleveland pig iron is taken up as it becomes available 
for distribution, and producers have no stocks. Second 
hands have command of little iron and their negotia- 
tions are much restricted by terms of contract with 
ironmasters, which still reserve to the latter the right 
to cover direct requirements of principal home con- 
sumers. Demand from abroad is quiet, and export 
quotations vary considerably after individual bargaining, 
but home and Scottish buyers are keen to place orders 
at recognised market rates. Only two of the eighteen 
furnaces in blast are producing Cleveland pig, but idle 
plant is likely to be re-kindled when the supply of coke is 
sufficient. There are 67 inactive blast furnaces in this 
area. No. 3 g.m.b. is 62s. 6d., delivered to local users ; 
64s. 6d. delivered to North of England districts beyond 
the Middlesbrough zone ; 62s. 3d. delivered Falkirk ; and 
65s. 3d. delivered Glasgow. No. 1 is at a premium of 
2s. 6d., and No. 4 foundry at a discount of ls. Messrs. 
Dorman, Long and Company are blowing in two addi- 
tional blast furnaces next week to produce basic iron 
for their steelworks. 

Hematite.—Conditions in the East Coast hematite 
branch continue to improve. Stocks are falling rapidly, 
and makers are as heavily sold as they care to commit 
themselves. Recent transactions include contracts for 
delivery up till the end of March, and customers would 
readily pay current rates for supply over the second 
quarter of next year. Merchants are not at all keen to 
unload their holdings further, believing that values will 
continue to advance in the near future. Hematite is 
still very cheap, compared with quotations for Cleveland 
pig. Ordinary East coast brands are fully 608. f.0.b. 
for shipment to foreign destinations, and 62s. 6d. f.o.t. 
for home trade. A few Continental inquiries are in the 
market—mainly from Italy—but obstacles to overseas 
business are still difficult to overcome and export sales 
are consequently few. Deliveries to Sheffield, the Mid- 
lands and to South Wales are increasing. 

Foreign Ore.—Consumers of foreign ore are still well 
placed as regards supplies, but in view of a likely rise in 
price, a buying movement would cause no surprise. 
Rubio, of 50 per cent. quality, is put at 16s. 6d. c.i.f. 
Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke con- 
tinues scarce and further advance in price is imminent, 
though output is being increased. Good medium quali- 
ties are firm at 17s. 6d., delivered to Tees-side users. 

Manufactured Iron and Steel._Demand for semi- 
finished steel is unabated. Billet makers are sold well 
into next year and hesitate to enter into new contracts. 
There is more activity in several branches of finished 
iron and steel. Constructional steel producers have now 
well-filled order books, and manufacturers of railway 
requisites report some expansion of inquiry; whilst 
material for the shipyards is rather more sought after. 
Producers of shipbuilding requisites are, however, still 
much in need of work. Sheet makers have quite a lot 
of work to execute. Principal market quotations are :— 
Common iron bars, 91. 15s. ; best bars, 101. 5s. ; double 
best bars, 101. 15s.; treble best bars, L1l. 58.; packing 
(parallel), 8l.; packing (tapered), 10l.; steel billets 
(soft), 51. 128. 6d.; steel billets (medium), 61. 17s. 6d. ; 
steel billets (hard), 71. 7s. 6d.; iron and steel rivets, 
lll. 58.; steel ship plates, 8/. 1l5s.; steel angles, 
8l. 7s. 6d.; steel joists, 81. 158.; heavy sections of steel 
rails, 81. 10s. for parcels of 500 tons and over, and 91. for 
smaller lots ; fish plates, 12/. 10s.; black sheets (No. 
24 gauge), 101. 5s. for delivery to home customers, and 
9l. 58. f.o.b. for shipment abroad; and galvanised 
corrugated sheets (No. 24 gauge), 12l. 15s. for home 
delivery, and 111. 5s. f.o.b. for shipment overseas. 

Imports of Iron and Steel.—Returns by the Tees Con- 
servancy Commission show the unloadings at Tees ports 
from overseas and coastwise for the year ending October 
31 last were 14,664 tons, comprising 3,161 tons of pig 
iron, 7,022 tons of crude sheet bars, billets, blooms and 
slabs, and 4,481 tons of plates, bars, angles, rails and 
joists. For the previous twelve months the imports 
totalled 126,759 tons, comprising 9,815 tons of pig iron, 
109,051 tons of crude sheet bars, &c., and 7,893 tons 
of plates, bars, &c. 

Tees Iron and Steel Shipments.—October shipments of 
iron and steel from the Tees totalled 45,760 tons— 
the heaviest for any month since April, 1932. Of this, 
15,868 tons were pig iron, 1,216 tons manufactured iron, 
and 28,676 tons steel. Wales was the largest buyer of 
pig iron, taking 5,220 tons, whilst Scotland accepted 
5,077 tons, Denmark 1,574 tons, and Italy 1,325 tons. 
Among the principal customers for steel were :—Argen- 
tine, 5,061 tons; India, 3,283 tons; Union of South 
Africa, 2,159 tons ; Denmark, 1,720 tons ; and Sweden, 
1,557 tons. 


NOTICES OF MEETINGS 


INSTITUTION OF STRUCTURAL ENGINEERS. Midland 
Counties Branch: To-night, 6.30 p.m., James Watt 
Memorial Institute, Great Charles-street, Birmingham. 
“Military Engineering, 1915-1918," by Mr. H. W 
Coultas. Western Counties Branch To-night, 7.15 
.m., Merchant Venturers’ Technical College, Bristol. 
“Some Test Results on Structural Steel Sections,” by 
Mr. E. 8S. Andrews. South Wales and Monmouthshire 
Branch : Monday, November 13, 7 p.m., South Wales 
Institute of Engineers, Cardiff. ‘* Dynamics of Bridges, 
by Mr. C. J. Price. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 


7 p.m., Storey’s-gate, S.W.1. Informal meeting. 
“ Financing Industry,” by Mr. 8. Parkes. East Midlands 
Branch: To-night, 7 p.m., Loughborough College, 


Loughborough. ‘ The Investigation of the Mechanical 
Breakdown of Prime Movers and Boiler Plant,”’ by 
Mr. L. W. Schuster. Midland Branch Thursday, 
November 16, 6.30 p.m., James Watt Memorial In 
stitute, Great Charles-street, Birmingham. Thomas 
Hawksley Lecture on “ Kinematic Design in Engineer- 
ing,” by Professor A. F. C. Pollard. London: Friday, 
November 17, 6 p.m., Storey’s-gate, S.W.1. General 
Meeting. ‘ Heat Liberation and Transmission in Large 
Steam Generating Plants,” by Messrs. E. W. Robey 
and W. F. Harlow. 

INSTITUTE OF TRANSPORT.—Newcastle-upon-Tyne Sec- 
tion: To-night, 7.30 p.m., Royal Station Hotel, New- 
castle-upon-Tyne. “North American Railways and 
their Work,” by Mr. J. Hancock. London: Monday, 
November 13, 5.30 p.m., Institution of Electrical Engin- 
eers, Savoy-place, Victoria-embankment, W.C.2. Annual 
General Meeting. ‘“* The Design of Streets for Traffic 
Requirements,” by Mr. H. A. Tripp. 

INsTITUTE OF Merats.—Sheffield Local Section: To- 
night, 7.30 p.m., The University, St. George’s-square, 
Sheffield, ‘* Metal Spraying,” by Mr. W. E. Ballard. 
Scottish Local Section: Monday, November 13, 7.30 
p-m., Institution of Engineers and Shipbuilders in 
Scotland, 39, Elmbank-crescent, Glasgow, C.2. Dis 
cussion of papers presented at Autumn Meeting of Parent 
Institute. Swansea Local Section: Tuesday, Novem- 
ber 14, 6.15 p.m., Y.M.C.A., Swansea. ‘ Ageing and 
Age-Hardening,”’ by Dr. C. H. Desch. North-East Coast 
Local Section : Tuesday, November 14, 7.30 p.m., Arm 
strong College, Newcastle-upon-Tyne. Joint meeting 
with Newcastle Branch, Society of Chemical Industry. 
“* Metal Spraying,” by Mr. W. E. Ballard. 

Royat Lnstirution._-To-night, 9 p.m., 21, Albemarle- 
street, W.1. “Shapes of Molecules,’ by Mr. N. V. 


Sidgwick. Saturday, November Il, 3 ‘pm. * The 
Course and Causes of the World Depression,” by Mr. 
L. C. Robbins. Saturday, November 18, 3 p.m. * The 


Course and Causes of the World Depression,” by Mr. 
L. C. Robbins 

INSTITUTION OF ELEcTRICAL ENGINEERS.-Monday, 
November 13, 7 p.m., Savoy-place, Victoria-embank 
ment, W.C.2. Informal Meeting. * Power-Factot 
Improvement,” by Mr. E. L. Fairclough. North-Kastern 
Centre: Monday, November 13, 7 p.m., Armstrong 
College, Newecastle-upon-Tyne. “ The Lower-Voltage 
Sections of the British ‘ Grid’ System,’ by Mr. C. W. 
Marshall. Hast Midland Sub-Centre ; Tuesday, Novem- 
ber 14, 6.45 p.m., Loughborough College, Loughborough. 
**Some Recent Developments in the Art of Electrical 
Communication,’ by Mr. J. Coxon. Scottish Centre 
Tuesday, November 14, 7.30 p.m., Institution of Engi 
neers and Shipbuilders in Scotland, 39, Elmbank 
crescent, Glasgow, C.2. “ The Lower-Voltage Sections 
of the British ‘ Grid’ System,” by Mr. C. W. Marshall. 
And at Sheffield Sub-Centre : Wednesday, November 15, 
7.30 p.m., Royal Victoria Hotel, Sheffield. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—-Tuesday, 
November 14, 7.30 p.m., King’s Head Hotel, Coventry 
“ Transmission Principles,” by Mr. L. H. Pomeroy. 

Roya Socrery or Arts.—Thursday, November 16. 
4.30 p.m., John-street, Adelphi, W.C.2. Special Meeting, 
“The Application of Electricity to Agriculture and 
Horticulture,”’ by Dr. 8. 8S. Nehru. 

Nortu-East Coast INstirution OF ENGINEERS AND 
SuresurLpEers.——T'ees-Side Branch : Thursday, Novem 
ber 16, 7.30 p.m., Cleveland Scientific and Technical 
Institution, Corporation-road, Middlesbrough. ** Rudder 
Senane-Rhvhen Sechnign,” by Dr. E. V. Telfer. Insti 
tution Meeting: Friday, November 17, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. ‘Tramp Ship = le- 
sign: An Owner’s Views and Requirements,” by Mr. 
W. L. Runciman. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION, 
—The secretary of the Incorporated Municipal Electrical 
Association, Australia House, Rooms 503/5, Strand, Lon 
don, W.C.2, informs us that the 39th annual convention of 
the Association will now be held at Liverpool! during the 
week commencing May 28, 1934, and not that commenc- 
ing June 4, as originally advised and quoted by us on 
page 465 ante. 


GASHOLDER FOR THE BLACKPOOL CORPORATION ; 
Erratum.—With reference to the announcement, made 
in our “ Notes from the North-West’ on page 493 of 
our issue of last week, that Messrs. Robert Dempster 
and Sons, Limited, Elland, are to erect a gasholder of 
3,000,000 cub. ft. capacity for the Blackpool Corporation, 
we now learn that this contract was awarded to Messrs. R. 
and J. Dempster, Limited, Manchester, and not to the 





Yorkshire firm. We regret that the error has been mack 
and tender our apologies to the two firms concerned. 
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SOME ASPECTS OF ROAD POLICY. 


THOSE who have been led either by the call of 
examinations or the fascination of rhetoric to 
study a certain famous passage in Macaulay’s 
History of England will remember his account 
of the difficulties of road travel in the times of the 
Stuarts, and the effect those difficulties had on 
the habits and outlook of the population. When 
it required three summer days to travel as many 
score miles, and when the same distance could 
not be covered at all during the winter months, 
except on horseback, it was obviously easier to 
stay at home than to roam abroad. The result 
was that the country was virtually divided into 
small areas, communication between which was 
either arduous or impossible. The change that 
began to take place in these conditions nearly 
two hundred years ago was largely due to the 
development of the steam engine. The age of 
industry, which this prime mover made possible, 
demanded better communications for its develop- 
ment, so that canals were constructed and metalled 
highways were laid down over what had _ before 
been dust or mud tracks depending on the time of 
year. Steam, however, very nearly killed what 
it had created, for with the coming of the railways, 
these improved roads once again became purely 
local means of communication for another hundred 
years, a state of affairs which was, of course, assisted 
by the law forbidding the progress of any mechani- 
cally-propelled vehicle along a highway unless 
it was heralded by a red flag. It was not until 
1896, in fact, when this enactment was repealed, 
and the motor vehicle with certain restrictions could 
come and go where it pleased, that the second period 
of prosperity of the roads began, and the highways, 
which had for so long been undisturbed, except 











for the passing of an occasional carriage, cart or 





cycle, again became an important means of inter- 
urban communication, until they now, sometimes, 
bear a close resemblance both to main-line railways 
and to racing tracks. The main instruments of 
this change have been the motor vehicle itself 
and the wide-spread programme of reconstruction 
that has taken place within the last few years. 
Without the motor vehicle, the roads might still 
have remained in that state of stagnation to which 
the railways had reduced them. It is equally 
true that the widening, strengthening, and other 
work to which they have recently been subjected 
has not been without its influence on the growth of 
the traffic, nor on the conditions under which it is 
operated. 

Some of the stages by which this change has 
been brought about, and some of the results to which 
it has given rise, were discussed by Sir Henry 
Maybury in his interesting presidential address to 
the Institution of Civil Engineers on Tuesday last. 
The subject is important, and could have had 
no better exponent. Sir Henry received his first 
important appointment in the local government 
service forty years ago, and since then as county 
surveyor, as chief engineer to the Road Board, 
and as Director-General of Roads at the Ministry 
of Transport, he has played a leading part in the 
development that has taken place. His account 
of what has happened is, therefore, written with 
full knowledge, and the views he put forward on how 
the situation which, as a result, has arisen, can best 
be dealt with must be listened to with respect. 

Briefly, the argument is as follows: The coming 
of the motor-car quickly showed up the neglected 
state of the country’s highways, so that local 
authorities were impelled by the force of public 
opinion to spend large sums on their repair. To 
relieve the ratepayers of the consequent financial 
burden, Parliament imposed a tax on private 
motor-cars, the proceeds of which were allocated 
to a Road Fund. This fund, which, it was primarily 
intended, should be spent on dust abatement, was 
also used for improvement works, as distinct from 
maintenance, and by 1913 the latter had become 
the more important charge. It was, therefore, 
decided to divide all roads into three classes, and 
when this work of classification was taken up and 
completed, after the hiatus caused by the war, it 
became evident that road maintenance and improve- 
ment would have to be a national concern. The 
result has been that of the 176,791 miles of road in 
the country, 42,995 miles, or 24-3 per cent., are 
classified, and that the local authorities responsible 
for their maintenance receive grants from the 
Exchequer towards their upkeep. These grants 
amount to some 45,000,000/. per annum, and their 
expenditure is entrusted to about 3,000 engineers, 
In addition, the necessity for relieving unemploy- 
ment has led to reconstruction of 976 miles of existing 
first-class roads and the provision of 200 miles of 
new roads, as well as numerous bridges. It has 
also necessitated research into the relative value 
of the materials used and into methods of testing 
them, two points to which we wish Sir Henry had 
devoted a rather larger portion of his address. 

Another outcome of these changes has been that 
road traffic has increased by leaps and bounds, 
Macaulay would find that the population is no 
longer static. In fact it is becoming more and 
more peripatetic. In 1932, the number of driving 
licences issued exceeded 2,750,000; statistics pub- 
lished this week show that this year motor traffic 
has increased by 17 per cent. over the figures of a 
year ago. This development has, however, been 
accompanied by the deplorable result that during six 
months of 1932 no less than 4,814 vehicles were 
involved in accidents and 3,129 persons were killed. 
It is therefore evident that the progress which 
we have summarised is not without its disadvantages 
and that a problem, in whose solution the engineer 
can play a useful part, awaits urgent attention. 
Again, we think, rather unfortunately, Sir Henry did 
not deal in detail with this matter, as with his wide 
experience he might well have done, with benefit 
both to his hearers and to a wider audience. 

He has, however, some suggestive comments to 
make on the future organisation of our high- 
ways, a subject which closely affects the pocket 
of every tax and ratepayer in the country. At 
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the present time the roads are under the control 
of 1,431 statutory authorities. He asks, therefore, 
how long it will be before the examples of electricity 
supply, railways, and even London transport are 
followed and a central board, which would be self- 
supporting, will be established. It is a question 
to which the answer is not simple, and there may 
be doubt as to whether consolidation which is now 
so popular is the best way to deal with it. Under 
the present regime, undoubtedly the large number 
of local authorities tends sometimes to hamper 
the adequate lay-out of highways and leads to a 
lack of continuity, but the county councils, which 
are the bodies now most concerned, ought to be 
large enough to ensure progress on the right lines. 
It does not necessarily follow that a remedy which 
has been found successful, say in_ electricity 
supply, will be equally successful in another, such 
as roads, for centralisation may sometimes be over- 
In this connection it appears to us that a 
mistake has been made in establishing new authori- 
ties to control the movement of public service vehicles 
and at the same time to have left the construction 
and maintenance of the highways on which these 
vehicles run, in the hands of those who have for 
many years been carrying out that work with more 
No such separation has ever been 
attempted in the case of the railways, and on the face 
of it, it appears scarcely wise. It might be possible 
to correct it by placing both roads and traffic under 
a single new control and thus to relieve the county 


or less success 


| 


councils and their ratepayers of a heavy charge. 
\lternatively, of course, the control of road traffi 
might be transferred to the county councils, and the 
newly-established officials, who have been ap- 
pointed to deal with this problem, allowed to suffer 
To that extent we are with Sir Henry 
in his plea for consolidation. If the change 
should be ultimately carried as far as Sir Henry 
actually suggests, it should involve all roads, and 
not only that comparatively small mileage which 


in eclipse. 


now enjoys a Government grant. 

We are also happy to agree with Sir Henry that 
the nation owes a debt of vratitude to the civil 
engineer for the part he has played in carrying 
out the transformation of our road system. As 
he says, this work has since 1924 resulted in a de 
crease in the maintenance costs per mile of 14 per 
cent., in spite of the fact that the number of vehicles 
has risen by 46 per cent. during the same period. 
his, however, is not a complete answer to many 
criticisms made against recent polic vasa policy. 
We admit that one result has been that consider- 
able unemployment has been relieved. On the 
other hand, it cannot be denied that many miles of 
roads have been constructed in advance of require- 
ments, and that in many cases widening and re- 
surfacing of existing highways would have been 
sufficient to enable the traffic in many districts to 
be carried for several years to come. Sir Henry 
hints that further work of a similar kind will be 
undertaken, but we hope that this will not be 
As it is, the long mileage of frequently 
deserted roads as direct as a straight edge and 
as smooth as a billiard table does much to en- 


necessary, 


courage a state of mind in the motorist, which 
often has unfortunate results when he enters the 
more crowded areas 


IN A TRADITIONAL 
INDUSTRY. 


le perennial question of how a balance between 


SCIENCE 


theory and practice can hest be attained in engineer- 
ing and our knowledge thus assisted to advance at 
the highest possible rate, has been raised during the 
last few days in two addresses, one delivered to an 
electrical and the other to a physical audience. 
In his presidential address to the Institution of 
Klectrical Engineers, Mr. P. V. Hunter pointed out 
that the 
training was exclusively practical, has now entirely 

passed away, his place being taken successively by | 
those with a good theoretical knowledge, and by | 
those whose chief interests were economic He 


old-fashioned type of engineer, whose 


hinted that perhaps the pendulum has swung too 


far, and that opinion was upheld from another 
point of view by Dr. R. E. Stradling, in a lecture 

ons | 
a lraditional | 





on The Scientific Worker in 
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Industry,” which was delivered before the Institute 
of Physics on Wednesday, November 1. The text 
of this lecture might be said to be that in building, 
at any rate, the traditional knowledge acquired 
through the ages by the practical man should not be 
lightly scorned by the modern research worker. 
Such scorn, and the neglect which was its conse- 
quence, would, in fact, impede development by 
fostering a spirit of antagonism between the 
practitioner and the scientist. An attitude of this 
kind is unfortunately easily engendered ; for the 
practical rules of building often seem absurd when 
examined by the scientist and the explanations 
offered for them are as frequently obviously wrong. 
As Dr. Stradling said, it will be found, however, 
that the closer the contact the scientist establishes 
with the practical man, the more the knowledge and 
outlook of the latter will be apprec iated, and the 
clearer it wi!! be that only by effective co-operation 
with him can any progress be made in a reason- 
able time. In other words, while it is true that 
more intensive scientific work is necessary, the 
enthusiasm of those engaged in it will be most 
harmful, if it is not coupled with a clear realisation 
of the fact that those who have spent their lives in 
industry, know much more about general principles 
than the newly-arrived laboratory worker. 

Dr. Stradling illustrated this argument, to which 
it would be well that all engineers in whatever 
branch they are engaged should pay attention, by 
mentioning some of the problems that are being 
faced in building research work. The materials 
involved have now been classified into three groups : 
Crystalline aggregations, ¢.g., granite ; amorphous 
solids, such as tar and glass ; and quasi-solids or gels, 
as cements, plasters and timbers. The first class 
is durable and difficult to work, while the chief agent 
bringing about its destruction is a change in tempera- 
ture. The second exhibits a viscous flow, and the 
sliding of walls, cracking of flat roofs and lack of 
tightness in water tanks are examples of its failures. 
The most interesting and troublesome group is, 
however, the third, whose physical properties are 
all dependent upon the relative proportions of the 
solid and liquid components. For example, there is 
no one value for the strength of a certain concrete, 
a certain sandstone or a certain timber, but there is 
a reasonably definite strength for a concrete, sand- 
stone or timber at a given temperature. There 
are two properties of these materials which are of 
general and practical importance. One is the change 
of volume, which occurs with a changing percentage 
of moisture, and the other the progressive deforma- 
tion with time, which takes place under sustained 
load, or, as it is called, creep. 

Plaster, as Dr. Stradling pointed out, is a material 
which falls into this group, and whose use is based on 
methods of great antiquity. The traditional crafts- 
manship by which it was handled, though basically 
the same, varies, however, with local conditions 
and has been interfered with by modern transport 
facilities, the demand for an increased rate of 
building and the introduction of new materials 
to meet that demand. The result is a state of great 
confusion, brought about not only by technical 
difficulties, but by the industry being neither able 
to specify what it wants, nor to criticise what it 
buys, except by trial and error. The problem of 
the building research worker, if he is to solve the 
plaster difficulty, is therefore to develop a scientific 
expression of a traditional art and to provide rules 
which shall offer protection from the quack. Briefly, 
he must explain the old in the light of the new and 
thus counteract some of the worst features of modern 
industry. 

On the other hand, the newer material, Portland 
cement, may be considered as a “controlled ” 
product which originated in an attempt to improve 
the earlier “ uncontrolled” hydraulic limes. Its 
properties were among the first to be embodied in 
a British Standard Specification, and gradually a 
completely new form of construction—reinforced 
concrete—has been developed from it. Just after the 
war, however, a new hydraulic cement, which 
possessed abnormally rapid hardening properties, 
appeared, and, though very little is known scientific- 
ally of the chemistry of either this or its forerunner, 
a rapid hardening Portland cement has also been 
develoyed by trial and error. When such cements 
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are used it is frequently found that shrinkage 
cracks occur in great numbers. Moreover, when 
they are employed for large masses of concrete, 
abnormally high temperatures are reached and 
surface cracking or “crazing”? is common. As a 
result of work done at the Building Research Station 
considerable light has now been thrown on these 
phenomena, with the result that it has been 
discovered that cracking is caused by the first irre- 
versible shrinkage, which occurs when the concrete 
dries, and that the crazing is due to the volume 
changes, which take place when it is exposed to car- 
bon dioxide. Creep, on the other hand, depends 
on the time action of the sustained load and is less 
the stronger the concrete. It, therefore, has the 
opposite effect to shrinkage, and the degree to which 
it can reduce the stresses caused by the latter is 
vitally affected by the rate of hardening. Thus 
rapid hardening cements have probably increased 
the troubles caused by shrinkage. In fact, their 
introduction has shown that such “ accidents ” as 
result from their employment can only be avoided 
by placing the industry on a basis of real scientific 
knowledge. Scientific investigation is indeed the 
only possible alternative to trial and error, and is in 
Dr. Stradling’s opinion our chief hope at present, 
both in the building industry and elsewhere. For 
we cannot retrace our steps; to remain as we are 
would lead to chaos ; we can only go forward. To 
do that, however, means attacking the problem from 
all sides, not the least from the point of view of 
education. Unfortunately, instead of the newer 
knowledge getting into our technical schools, teach- 
ing is still imparted to the present generation of 
students which was not even correct thirty years 
ago. That can also be altered by the research 
student and the practical man placing their know- 
ledge before the public in a way which is capable of 
easy assimilation. 


KINEMATICS AND MECHANICS. 


KINEMATICS, being the study of motion, may be 
regarded as the proper introduction to mechanics, 
which covers a wider field. The machine-tool builder 
has to transmit power, but the instrument maker 
merely motion. The two have therefore, in general, 
very different problems to solve, and the principles 
emphasised by Professor A. F. C. Pollard in the 
Thomas Hawksley Lecture, delivered before the 
Institution of Mechanical Engineers last Friday, are 
probably capable of but restricted application in the 
field of heavy engineering. Engineers have, of course, 
long recognised that by supporting structures on but 
three points undesirable straining actions may be 
eliminated, and a three-point suspension for the 
engine is common in motor-car practice. The chassis 
is unavoidably deformed by the inequalities of 
the road, but the three-point suspension prevents 
the engine being called upon to resist stresses other 
than those ensuent on the performance of its 
intended functions. The application of the prin- 
ciple in question has, however, many limitations. 
Three-legged furniture is an abomination, true 
though it may be that a three-legged stool will 
fit its feet to any floor, however uneven, whilst a 
four-legged one will do so only on a reasonably 
level surface. 

During the building of the Forth Bridge an 
amateur critic denounced the design of its towers on 
the ground that in them the principle of the three- 
point support was ignored. He claimed, accor- 
dingly, that it was impossible to determine the 
reactions, and boldly prophesied a disastrous fate 
for what he held to be a thoroughly unscientific 
design. Like too many others even amongst prac- 
tical engineers, he trusted logical deductions from 


an imperfect theory, rather than his experience of 


the actual behaviour of even so familiar an elastic 
structure as a four-legged chair. In static struc- 
tures there is, in fact, little use for the principle 
of minimum constraint. They will generally prove 
stronger and more serviceable if this be disregarded. 
Where, however, motion has to be provided for, 
unnecessary restraints may be positively pernicious. 
Nevertheless, a motor-car is given four wheels, and 
a locomotive, in place of three points of support, 
may have ten or more. The stresses to be resisted 
by the framework are thus much less than if the 



























rhe 


ee ee 


POM IO Te 


re 


a ae 


eg eR EES 
































































Nov. 10, 1933.] 


ENGINEERING. 


525 











whole of its weight had to be transmitted to the 

three points of support which suffice for stability. 

Machine tools, however, have not merely to 
transmit motion, but to do so with precision, and 
every additional constraint over and above the mini- 
mum essential to the working of the tool implies some 
distortion, leading to lack of precision in the product. 
The old engine lathe was an excellent tool, but 
it never produced nearly true work. When spindles 
began to be finished by a grinding operation, an 
old turner, after watching the new tool at work, 
declared he could equal or surpass its performance. 
By using tools given a specially keen edge on an 
oil stone he did, in fact, succeed in producing a 
very nice-looking spindle in about the same time 
as was required by the grinding machine. When, 
however, the work was tested with a micrometer, 
the superiority of the ground product was so evident 
that he abandoned the contest with the laconic 
remark “She can have ’em.” 

Good as the ground spindles were, it is probable 
that further tests would have made manifest certain 
defects. Professor Pollard mentioned in his lecture 
the case of a Hoffmann roller which had been 
selected to serve as a gauge. The diameter proved 
uniform with an error of less than ~;,35,5 in., but 
when the roller was mounted on Vee-blocks and 
rotated under a height gauge, errors of as much as 
ro'eo im. were disclosed. The roller, in short, was 
not round, but had the form of a three-lobed cam 
In other cases, Professor Pollard states, rollers 
show seven or eight lobes. 

Flat surfaces are the only ones that can, with 
fair facility, be rendered true within a fraction of 
a wave-length of light. Their truth can, moreover, 
be readily tested by purely optical means. In 
other cases real truth of form is attainable only 
with much difficulty. The older instrument makers 
did not realise the importance of avoiding unneces- 
sary restraints. Professor Pollard attributed to 
Americans the use of four levelling screws on 
surveying instruments, but responsibility for this 
objectionable arrangement must, we believe, lie 
on this side of the Atlantic, being copied by 
American makers from European instruments. 
Defective designs were, to some extent, compen- 
sated for by very skilled craftsmanship. Tangent 
screws, for example, were often remarkably free 
from backlash when new, but failed to retain this 
condition in service. They are now universally 
replaced by a spring which maintains contact 
between a screw and a stop, a device which, though 
it effectively eliminates backlash, requires no special 
accuracy of workmanship. 

It has been common practice to fit theodolite 
and level centres into their conical bushes by 
lapping, but of recent years a great improvement 
has been effected by scraping the two surfaces 
together. The difference in the “feel” of the 


joint is very remarkable, and the scraped surfaces | This, Professor Pollard insists, always exists, and 
may probably be relied on to retain their accur-|can be detected by taking a succession of careful 
acy during long service. The operation is how- | readings, first in one direction and then in the other. 


r 


ever, one requiring very skilled craftsmanship. 


An entirely new type of theodolite mounting in| of an instrument is measured by the hysteresis 


which equal accuracy is secured by simple means, 


was described by Professor Pollard as due to Messrs. | Section paper. In some cases the width of this loop 
Cassella and Company. In their instrument accu-|is as much as a whole division of the graduations 
rate location is effected by the use of the hole, slot | and several times as large as the vernier readings. 
and plane system of registration, due, we believe, | With the special nut just described the two sets of 
originally to Lord Kelvin. Any body is, in fact, readings proved in excellent agreement, and the 
located with absolute accuracy if it has three feet, | hysteresis loop correspondingly narrow. 


one of which fits into a conical hole, another in a 
slot, whilst the third rests on a plane surface. 
Professor Pollard pointed out that the hole, were 
it conveniently practicable, should be tetrahedral 
rather than conical, since if a conical hole is in the 


slightest degree elliptical it will be touched at two} being done by the British Cast-Iron Research 
points only by a cylindrical foot instead of at three, | Association could be found than in the rising curve 
showing its industrial income over the last five 

Many examples of the application of these kine-| years. At a time when both makers and users 
matic principles to measuring instruments were| of cast-iron have been passing through a period 


as is essential for its exact location. 


described in the lecture, but it is doubtful how far | « 
the same arrangements are applicable in the design | } 


of machine tools. The spectroheliograph con-| kind would tend to fall and the fact that the opposite 


structed by the Cambridge Scientific Instrument | I 


Company for Sir Norman Lockyer maintained, it was| lation and a tribute to efficiency. The actual 
stated, its accuracy for twenty-eight years. Whether | income in 1932 was not quite so large as in 1930, 
a corresponding construction would have done so| but the fall was due to a decrease of 2,000/. in the 


doubtful. The machine-tool maker has, therefore, 
in many cases, to correct, by craftsmanship, errors 
arising from constraints which, however unnecessary 
from the standpoint of kinematics, are essential to 
the satisfactory operation of the tool. 

Nevertheless, there are doubtless cases in which 
he has unnecessarily adhered to tradition, and where 
greater accuracy and reduced costs might be secured 
by a closer study of the kinematics of his problems. 
In this way, the need for specially skilled crafts- 
manship may be eliminated, as also the need 
for accuracy of dimensions. In many cases 
it is not merely the machine which is liable to 
distortion. The clamping down of a casting to the 
table of planing machine, necessary if a heavy cut 
is to be taken, leads to inaccurate work, which is 
sometimes corrected by taking a final very light 
finishing cut with the clamps released. Instrument 
makers secure their castings to the face-plate of a 
lathe, not by clamps, but by plaster of Paris, which 
is found to withstand surprisingly heavy cuts. 

A maxim attributed to the late Professor John 
Sweet is that surfaces which cannot wear out of 
shape will not wear much. Thus, a wheelbarrow 
has a live axle, and any wear that takes place at 
the bearings involves no loss of form there. A 
railway-carriage axle embodies the same principle, 
yet our motor-cars and bicycles have fixed axles 
and rotating bushes, which, if they wear at all, 
must wear out of shape. These violate, therefore, 
a very sound general principle, but, owing to an 
original perfection of form and _ excellence of 
material, they prove highly satisfactory in service. 

Perfection of form is commonly costly, and it is 
therefore the more remarkable that the ball-bearing 
maker has so cheaply secured this. The balls 
themselves are marvellously true to size, but 
Professor Pollard suggests that they may, never- 
theless, not be true spheres. Optical tests appear 
to be the only reliable ones for truth of form, but 
for most practical ends are too expensive for use, 
save with flat surfaces. 

Even with measuring machines it is impossible 
to avoid some violation of the kinematic principle 
of minimum restraint. The perfect screw does not 
exist, though a few years ago one machine-tool 
maker produced lead screws in which the National 
Physical Laboratory was unable, with its then 
equipment, to detect any measurable error. The 
inevitable backlash may be minimised by the use 
of special nuts. Professor Pollard described one 
used by the Cambridge Scientific Instrument Com- 
pany for their reading microscope. The nut is of 
white metal, cast round the screw and then split. 
The thread is cut away so that it bears on only four 
spots, arranged in pairs some little distance apart. 
The two halves of the nut are pressed together with 
the screw spindle between them, and the arrange- 
ment is almost, but not quite, free from backlash. 


he two sets never exactly coincide, and the accuracy 


loop obtained when the two sets are plotted down on 





NOTES. 


CAST-IRON RESEARCH. 
No better testimony to the value of the work 


of great trade depression, it might have been ex- 
ected that the income of an association of this 


1as been the case is both a matter for congratu- 


trial Research, which was nearly, but not quite, 
made up for by the increase in contributions from 
member firms. There is no doubt at all, however, 
that the Association could usefully apply a very 
much larger income, and speaking at the annual 
luncheon of the Association, held at the Hotel 
Victoria, on the Ist inst., Sir Frank Smith said that 
Lord Rutherford, after seeing something of the 
work of the Association when he opened the extended 
laboratories last year, said that there was an 
enormous field which the Association should be put 
in a position to cover. The Chair was taken at 
the lunch by Major F. A. Freeth, the new president, 
who also referred to finance and pointed out the 
necessity of a regular income, so that a programme 
of work could be planned and carried out. As things 
were, and in spite of the small fall in total income, 
the whole of the work arranged for was being pro- 
ceeded with. Mr. H. B. Weeks, the chairman of 
Council, also spoke, and asked Mr. A. E. L. Chorlton, 
Lord Melchett, and Sir Frank Smith, to propose 
and support a vote of thanks to the President. Mr. 
Chorlton referred to the importance of research 
in the creation of new industries and poin ed out 
how difficult an industrial condition this country 
would now be in had it not been for such new 
industries as were represented by the motor-car 
and wireless. Lord Melchett thought that at the 
present time England was in an unrivalled position 
to take advantage of industrial advance. Financially 
and politically, our position compared more than 
favourably with our great trade rivals, and every 
advantage should be taken of this opportunity. 


Coat Orns AS NAVAL FUELS. 


In a paper read last Tuesday before the Institution 
of Engineers and Shipbuilders in Scotland, Engineer- 
Captain S. H. Dunlop, R.N., traced the history of 
the use in the Navy of oils derived from coal. 
Experiments on creosote as a furnace fuel were made 
by Captain Selwyn at Woolwich during the years 
1867-1870, but were then dropped. With the 
definite decision taken in 1912 to abandon coal as 
a Naval fuel, the importance of encouraging the 
production of oil from native sources was recognised. 
The oils derived from the Kimmeridge shales of 
Dorset and Norfolk were found to contain too 
much sulphur. Scotch shale oil was, however, very 
satisfactory, but is no longer able to compete in 
price with the imported supplies. The possibility 
of reducing the volume of these by diluting them 
with creosote was also examined, but at first it was 
thought essential that the creosote should contain 
no naphthalene. It was later found that the 
presence in the mixture of 7 per cent. or 8 per cent. 
of naphthalene was actually beneficial, since it 
reduced the viscosity of the fuel. Creosotes contain- 
ing as much as 24 per cent. of naphthalene were 
thus accepted and mixed with twice their volume of 
Trinidad fuel oil. Oils obtained in the low-tempera- 
ture carbonisation process are also satisfactory, but 
the quantity secured from a ton of coal does not ex- 
ceed some 5 gallons to 8 gallons. With some of the 
samples first tried, the water content was as much 
as 2 per cent., and when mixed with imported fuel 
oil it was impossible to burn the mixture without 
pulsations. On reducing the percentage of water to 
0-7 per cent., this trouble disappeared and as high 
boiler efficiencies were realised as with the imported 
oils. These distillates, however, generally contain tar 
acids, which reduce the calorific value by 35 B.Th.U. 
for each | per cent. present. By removing these, the 
calorific value has been raised to 17,800 B.Th.U. 
These oils are quite satisfactory in service, but the 
quantity available at the present time is small, 
ard does not exceed some 7,000 tons per annum. 
By hydrogenation, the yield of liquid fuel per ton 
of coal is greatly increased, about 1 ton of liquid 
fuel being obtainable from an aggregate consump- 
tion for all purposes, of from 34 tons to 4 tons of 
coal. There is, however, little difference in the 
cost of the process, whatever the character of the 
liquid fuel obtained and production will naturally 
be directed to the more valuable product. The 
coal-oil suspensions which have been used on the 
Scythia are, Captain Dunlop stated, unsuitable for 
Naval use, owing to the accumulation of ash and 
soot in the boiler furnaces and on the tubes when 
burned at the rates of firing roquired in the Navy. 








for twenty-eight hours in a machine tool is, perhaps, 
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(Continued from page 471.) 


SUB-SECTION A.t—COSMICAL SCIENCE. 


INSTABILITY OF Arr LAYERS. 


In the Department of Cosmical Physics, Sub- 
Section Af, an interesting paper was read by Mr. 
A. Graham on Tuesday, September 12, on “ The 
Instability of Air Layers.” In this the author 
stated that Walker and Phillips had shown that the 
vortex patterns produced when a thermally unstable 
layer of air is subjected to double shear exhibited 
close similarity to certain closed formations, although 
in the sky there was ordinarily only single shear. 
He then described some experiments made with an 
unstable laver subjected to single shear. The 
upper surface of the experimental channel used was 
a long strip of plate glass which was drawn steadily 
over a short hot iron plate, thus producing single 
shear in the air layer between them. As in double- 
shear experiments, straight vortices could be formed, 
aligned either transversely to or along the shear. 
In addition, a square pattern having one set of 
diagonals along the shear and some transitional 
patterns were formed. Hexagons were obtained 
without shear and also with a certain value of the 
shear, and there was a steady change from hexagons 
into longitudinal rolls through the other patterns. 
All these patterns, the author stated, had their 
counterparts in the sky. An investigation was also 
made into the patterns formed in the absence of 
shear. These showed that if the lower surface of 
an air layer were rapidly warmed, cells having 
ascending air at the centres were produced, while 
if the upper surface were rapidly cooled air 
descended at the centres of the cells. In the sky, 
cells were formed having ascending air at the 
centres and also cells with descent, and it therefore 
appeared that they should be formed under the 
conditions above referred to. If, in the laboratory, 
the temperature difference between the top and 
hottom surfaces of an air layer were large, the cells 
had descent at the centres, whereas with a liquid 
layer the cells had ascent. This phenomenon, in 
the author's opinion, was apparently due to the 
fact that the cool upper surface of an air layer had 
a smaller viscosity than the warm lower surface, 
and was therefore less stable, while with a liquid 
the reverse was the case. The experiments, Mr. 
Graham concluded, considerably strengthened the 
theory that many cloud patterns were due 
thermal instability and not to Helmholtz waves. 


TEMPERATURE GRADIENTS NEAR THE GROUND. 

During the paper bearing the 
above title was presented by Mr. A. C. Best, who 
first mentioned that a paper had been read before 
the British Association in 1925 by N. K. Johnson 
describing the results obtained from a study of the 
vertical gradient of temperature in the atmosphere 
over the height interval 1-2 m. to 17-1 m. These 
results, he added, had been subsequently amplified 
and published as a Geophysical Memoir by the 
Meteorological Office. The apparatus used by 
Johnson, the author stated, had remained in use 
since the time referred to, and, in 1931, additional 
apparatus had been erected by the author with a 
view to examining the temperature gradient below 
1-2 m. Records of the temperature differences 
over the height intervals 2-5 cm. to 30 cm. and 
30 cm. to 120 cm. over closely cropped grass had 
been obtained for about two years by means of 
thermocouples. The results had been analysed to 
give mean values corresponding to clear and over- 
cast skies. The greatest values of the temperature 


same session a 


differences for each month were given, the maximum | 


values of the lapses found for the lowest interval 
being of the order of 1,000 times the dry adiabatic 
lapse rate. The paper gave temperature- 
height curves for the height interval 2-5 cm. 
17-1 m., and discussed the time of maximum tem- 
perature at various heights. 


some 
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CONDENSATION OF WATER IN THE ATMOSPHERE, 

After Mr. Best’s paper had been disposed of, the 
Sub-Section proceeded to discuss the subject of 
“ The Condensation of Water in the Atmosphere.” 


] 
to 


to | 


The first speaker, Dr. G. C. Simpson, C.B., F.R.S., 
said a simple straightforward description of the 
physical processes involved in the condensation of 
water in the atmosphere leading to precipitation 
appeared to be as follows: The nuclei of condensa- 
tion were hygroscopic particles, mainly sea salt, 
which collected water and grew in size with increase 
of relative humidity, but remained invisible, even 
in saturated air, except as a haze. When air was 
cooled below the dewpoint water was deposited on 
the nuclei, and a mist, fog, or cloud was produced. 
Continued cooling, within ascending air currents, 
caused growth of cloud particles until their in- 
creased size, augmented by collisions, resulted in 
rain. This simple statement had, however, to te 
considered in the light of a number of difficulties 
and problems. One of these was, Why do some 
clouds rain and others not ? It was also necessary 
to know if coagulation were caused by relative 
motion of drops of different size, by the turbulent 
motion of the atmosphere, or by electric charges, 
and Bergeron’s statement that no rain, other than 
fine drizzle, occurred without the presence of snow 
in the upper part of the cloud, the melting snow 
flakes being the origin of the raindrops, had also to 
be considered. Among other questions were the 
part played by radiation in fog, and the diurnal 
variation of fog. 

Professor F. Linke dealt with the colloidal state 
and condensation in the atmosphere, and Mr. H. L. 
Green gave a critical study of direct methods in 
determining the number and _ size-frequency of 
particles in aerosols. In this, the ranges of sizes 
of particles found amongst atmospheric nuclei, 
dusts, fogs, clouds and other aerial disperse systems 
were considered, and direct methods for determining 
the number and size-frequency of such particles 
were examined. The study was confined mainly 
to condensation, photographic, microscopic, ultra- 
microscopic and other optical methods, particular 
attention being paid to the accuracy and limitations 
of each method. 

Professor J. J. Nolan and Mr. J. P. Ryan dealt, 
in a joint paper, with the discharge from a raindrop 
in an intense electric field. The authors stated that 
when a drop was exposed to an intense electric 
field, it became pulled out and began to discharge. 
Negative discharge greater than positive 
discharge, and occurred at lower field values. The 
onset of discharge was determined by the approxi- 
mate relation F ./r = 3,600, F being the uniform 
field in volts per centimetre, and r the radius of 
the drop. In ordinary atmospheric air the ions 
| discharging from the drop attached themselves to 
|condensation nuclei and formed large ions, but in 
| pure air, only ordinary small ions were to be found. 
No production of large ions or nuclei could be 
detected, even when a drop was discharging up to 
55 micro-amperes, and was being visibly broken up 
by the discharge. It appeared, therefore, that 
the low mobility ions required by C. T. R. Wilson’s 


was 





| 
| 


|theory of thunderstorm electrification were not 
|directly produced by discharge from raindrops. 


| Other papers contributed to this discussion were by 
|Mr. L. H. G. Denis and Mr. H. S. Patterson, the 
former dealing with apparent supersaturation and 
the latter with the coagulation of electrified smoke. 


SECTION B.— CHEMISTRY. 


THe CHEMISTRY 


oF TANNING. 

A discussion was held in Section B (Chemistry) 
on September 12, on the chemistry of the tanning 
Dr. D. Jordan Lloyd, pointed out that 
animal skin consisted of a tissue of fibres, each 
fibre having crystalline properties and being formed 
of packets of elongated molecules between which 
were planes of weakness. The fibre, he said, could 
be split up at these planes into fibrils, which was 
an essential pre-tanning process, since it increased 
the capillary space through which the colloidal 
tannins could diffuse, and made the polar groups of 
| the protein accessible to the tan. Collagen carried 
| positively and negatively-charged polar groups, and 
|Collagen fibres contained both bound and free 

Tanning consisted in conferring chemical 


process. 


| water. 

and physical stability on the collagen fibre by sup- 
pressing the active groups and eliminating water. 

| Professor Dr. M. Bergmann dealt with the 








chemistry of skin and the catechol tannins. Skin, 
he said, was altered by tanning in such a way that 
it became more resistant to putrefaction. The 
chemical groups of the skin were also so altered 
by tanning that they could better resist the chemical 
attack of the proteolytic enzymes of the organisms 
of putrefaction. The resistance to enzymes was, 
however, only limited in vegetable-tanned leather. 
According to the tanning material used, the pre- 
tanning treatment of the skin and the manner of 
tanning, the leather could be digested by the 
proteolytic enzymes to a greater or lesser extent. 
The measure of this digestion was a measure of the 
quality of the tanning. There appeared to have 
been found here a new analytical means for the 
investigation of leather, since progress of tanning 
could be measured by a falling away of a particular 
chemical characteristic. By simple experiment it 
could be shown that liming and bating with enzymes 
had a quite recognisable influence on the colloidal 
condition of the skin which must make itself felt 
during the course of tanning. The behaviour of a 
tannin during the tanning process depended directly 
on its general chemical character. By sulphiting, 
the chemical nature was altered, and it then pro- 
duced leather of different properties from non- 
sulphited tans. Even the molecular size of the 
tannin was of fundamental importance in the 
tanning process. These particular lines of thought 
and experimental methods, Professor Bergmann 
concluded, showed the way to a rational method of 
leather manufacture. The properties of the leather 
could be altered at will by selected variations of the 
methods of tanning. 

Professor Dr. K. Freudenberg presented a paper 
on “ Tannins and their Behaviour towards Proteins,” 
in which he said it was known that phenols formed 
molecular compounds with amines and amides. 
The amines and amides could be simple or complex, 
like proteins, and the phenols could also be simple or 
complex, as, for example, the tannins of the gallo- 
tannin or catechin groups. It was therefore affirmed 
that, when a tannin and a protein particle came 
together, a molecular compound was formed first. In 
a single tannin particle many phenolic groups capable 
of combining with the active groups of a protein 
particle were available. After the first contact, the 
two particles combined in such a way that the 
greatest possible number of the phenolic and peptide 
groups, were near one another. The first process 
was a contact at single points, while the second was 
the mutual permeation of the parts. Until then the 
process was mainly reversible. The third process 
was the condensation of the neighbouring tannin 
particles to insoluble high molecular compounds. 
The first two steps might be compared with the 
adsorption of indigo-white on the fibre; the third 
resembled in some way the production of the 
insoluble indigo itself on the fibre, and this process 
was irreversible. 

Dr. P. Maitland presented a paper on the chemistry 
of Quebracho tannin, in which he stated that the 
hypothetical stem substance of this tannin, the 
so-called Quebracho-catechin, had now been pre- 
pared synthetically from the corresponding pyrylium 
salt. The new catechin was very similar to ordinary 
catechin itself, and had been condensed to a product 
which showed many similarities to the purified 
Quebracho tannin of natural origin. 

The next contribution, by Dr. H. Phillips, referred 
to the nature of the vegetable tanning process. In 
this he said that gelatin in solution combined in- 
stantaneously with tannin, with hide powder less 
rapidly, while structurally intact hide tanned slowly. 
The speed of tannage was thus governed by the 
rate of diffusion of the tannins into the hide. This 
rate of diffusion was dependent on the following 
inter-related factors : the size of the intermolecular 
spaces in the hide, the intensity of the electrical 
charge on the protein molecules, the size of the 
tannin molecules, the charge on the tannin mole- 
cules, and the degree to which the tannin molecules 
were hydrated. The non-tannins in vegetable 
tanning materials played an important part in the 
process, since they influenced the size of the inter- 
molecular spaces in the hide, and also modified 
the properties of the tannins. Vegetable tanning 
materials varied in character, and the tanner blended 
and manipulated the tan liquors so that penetration 
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of the hide by small non-tan molecules was followed 
by the absorption of tannins possessing large 
molecules. Reasons were given for upholding the 
view that the combination of collagen with tannins 
was mainly electrostatic in character, being partly 
salt formation between tannin and protein, and 
partly association arising from the polar character 
of the molecules. 

Mr. F. C. Thompson presented a paper on the 
gelatin-tannin reaction, which, he said, had a long 
history beginning with Seguin and Humphrey 
Davy, but it had not yet been completely elucidated, 
in spite of the efforts of many workers. The 
variability in the composition of the precipitate 
under differing experimental conditions attracted 
the attention of the earliest investigators, and led 
ultimately to the somewhat vague characterisation 
of the reaction as a colloidal or adsorption reaction. 
Attempts to gain a closer insight into the mechanism 
had been made in several quarters. J.T. Wood had 
shown that the reaction had little in common with 
what was usually considered to be adsorption. 
Stiasny had emphasised the importance of the 
degree of dispersion of the reactants, whilst Kruyt 
had considered the reaction as an electrical discharge 
followed by dehydration. A simple chemical theory, 
assuming the formation of an insoluble salt from 
the tannin as acid and the gelatin as base, was 
fairly satisfactory up to a point, but did not cover 
all the facts of the case. An adequate chemical 
theory would probably have to take account, 
following Freudenberg, of the molecular compounds 
formed by phenols and organic bases. 

The only other paper presented was by Dr. F. E. 
Humphreys, entitled ‘Factors Influencing the 
Tanning Properties of Tan Liquors and Extracts.” 
In this, he said the average molecular weight and 
degree of hydration of the constituents of the more 
common vegetable-tanning materials and extracts 
had been determined, and discussed their influence. 


SECTION C.—GEOLOGY. 


MINERAIS WHICH CAUSE SILICOsIs. 

An interesting paper entitled “Silicosis: the 
Minerals which Cause it,” was delivered by Dr. 
W. R. Jones, in Section C (Geology), on Friday, 
September 8. Dr. Jones first pointed out that the 
definition accepted at the International Congress 
on Silicosis at Johannesburg in 1930 was : “ Silicosis 
is a pathological condition of the lung, due to 
inhalation of silica dioxide,’ and that “‘ to produce 
the pathological condition, silica must reach the 
lungs in a chemically uncombined condition.” 
Under English law, also, free silica is the basis: 
‘* For the purposes of this Scheme (No. 342 of 1931), 
silica rock means quartz, quartzite, sandstone, grit- 
stone, or chert, but does not include natural sands 
or rotten rock.’ Cases in the anthracite district 
of South Wales came under the direct notice of the 
author, however, where no rock of the type named 
in the Scheme occurred in the underground working 
places of the deceased, although post-mortem 
examination confirmed silicosis as the cause of 
death. It was therefore decided to investigates 
the possibility that rocks other than those included 
in the Scheme caused silicosis. This was done by 
examining the mineral residues from 29 lungs, 
each from a person whose death had been certified 
as due to silicosis or to silico-tuberculosis. The 
cases included potters, colliery workers, a stone 
mason and a silica-brick worker. Residues from 
other lungs (51 in all) had also been examined, 
including pulmonary cases other than silicosis. 

The bulk of the mineral residues obtained from 
each of the silicotic lungs consisted of minute fibres 
of sericite. This mineral, Dr. Jones pointed out, 
was abundantly present in all the rocks which gave 
rise to the inhaled dust, and it was present in these 
in the size and form in which it was found in the 
residues and in sections of silicotic lung tissue. 
Silica in the uncombined state (quartz) was also 
present in these residues as relatively coarse and 
fine grains; it occurred, however. in amounts 
subordinate to sericite. Especially was this so 


with regard to the small number of quartz particles, 
as compared with the countless fibres of sericite. 
One of the largest of these grains of quartz contri- 


residue, as 1,630 fibres of sericite of the size found 
in the residue, and in the lung tissue. Silica in 
the uncombined state was not the chief cause of 
silicosis. This appeared to be established by the 
examination of the mineral residues and sections 
of silicotic lung tissue under the petrological 
microscope ; the chemical analyses of these residues ; 
the numerous cases of silicosis when rocks contain- 
ing sericite were worked, and the complete absence 
of silicosis where silica rocks containing as much 
free silica, and even a higher percentage, had been 
exploited by thousands of underground workmen for 
a long period of years; many cases of silicosis in 
mines, where the ore and adjacent rocks contained 
only a low percentage of free silica; and by the 
fact that no silica rock hitherto investigated had 
given rise to silicosis-producing dust, except those 
which contained sericite or fibrous minerals. The 
author submitted, therefore, that it was mainly 
the presence in the exploited rocks of fibrous 
minerals, be they sericite, sillimanite, tremolite, 
&c. (or a fibrous form of free silica as in chert, or 
a fibrous rock as in pumice), in aggregates, which 
become freed into the atmosphere as individual 
fibres, that enabled sufficient material in course of 
time to enter the lungs to cause silicosis. 


(Z'o be continued.) 


THE INSTITUTION OF CIVIL 
ENGINEERS. 
Presidential Address By StR HENRY PERCY MAYBURY 
G.B.E., K.C.M.G., C.B.* 

Like the immediate Past-President, 1 commenced 
my working life in a railway engineer’s office. Upwards 
of forty years ago I received my first chief appointment 
in the local government service, and in 1903, was 
appointed County Engineer and Surveyor of Kent. 
After ten years, I accepted the position of Chief 
Engineer to His Majesty’s Road Board, and entered 
the Government service, from which I retired at the 
end of 1928. I have thus lived through a period of 
unparalleled improvement and vast changes in local 
and central government administration. At the date 
of my first appointment in 1892, County Councils had 
only been constituted some three or four years. It 
was no uncommon thing to find that the officer holding 
the appointment of County Surveyor, or Engineer and 
Surveyor to the Local Board, was a part-time officer, 
such appointments frequently being held by architects 
and surveyors in private practice. The advent of the 
County Councils led to the appointment of civil engineers 
as whole-time County Surveyors. 

In 1894, Urban and Rural District Councils were 
constituted to supersede the Local and Highway 
Boards, and pressure of public opinion, and of the 
Local Government Board, also impelled those authori- 
ties to appoint full-time officers whose duties comprised 
not only the supervision of all the engineering services 
connected with public health, but often those of gas, 
water, public lighting, and highways. 

The twenty years from 1894 to 1914 not only wit- 
nessed great progress in the civil engineering services 
for which the local governing authorities were respon- 
sible, but also saw a great revival of interest in the 
highways of the country. The Locomotives on 
Highways Act of 1896 abolished the man with the red 
flag, and gave great impetus to the construction of the 
motor car, so that in a few years quite a considerable 
number of vehicles of varying degrees of efficiency was 
travelling upon the highways, none of which had been 
constructed or prepared to carry this form of traffic. 
The result was an almost universal outcry against the 
alternate dust and mud nuisance, and not only had the 
local authorities to bear the burden of these com- 
plaints, but they were also seriously embarrassed by 
the necessity for considerable extra expenditure upon 
the much-travelled roads. At the same time, users 
of motor cars were loud in their denunciation of the 
dangerous condition into which some of the highways 
had fallen. In 1903, by the passing of the Motor Car 
Act, the permissible speed was increased to 20 miles 
an hour, and certain other restrictions were removed. 
Unfortunately, this further freedom for vehicles did 
not give any relief to the highway authorities or their 
officers, but, on the contrary, made the burden of 
charge upon the ratepayers, together with the general 
complaints, much more pronounced. It was in circum- 
stances such as these that I entered upon my duties in 
the County of Kent. 

At this time, practically the whole of the cost of the 
maintenance and repair of highways was a charge upon 
the rates, and as the local authorities had assumed a 
very large financial responsibility for education and other 





services, collective action was taken by them to obtain 
some financial relief from Parliament. As a result, 
the Budget of 1909 provided for a tax upon pleasure 
motor vehicles, and imposed a duty upon petrol. 
Before this date, a small expert committee, repre- 
senting motor manufacturers and users, had advised 
in favour of a tax upon the horse-power rating of the 
motor car, and it was upon the formula defined by that 
committee that the tax was assessed. Parliament was 
evidently desirous of encouraging the use of commercial 
motor vehicles, because no tax was put upon them. 
All that the owners of these vehicles were required to 
do was to register them once, for which a nominal 
payment of 1/. was charged, and for this they were 
given the freedom of the highway, save that those 
which used petrol were charged duty at the rate of 
14d. per gallon for petrol consumed, or half the amount 
payable by motor cars. As a corollary, the Develop- 
ment and Road Improvement Funds Act of 1909 was 
passed. This set up a Government department to 
receive and allocate the moneys derived from the 
aforementioned taxation. This body, which com- 
menced to function in 1911, was known as the Road 
Board, and was composed of five members, four selected 
to represent the several sections of Great Britain and 
Ireland, the chair being filled by a well-known railway 
administrator of wide experience. Very shortly after 
the appointment of the Road Board it was decided to 
set up an Advisory Engineering Committee. Three 
of those selected held office as permanent engineers 
under the Local Government Boards of England, 
Scotland, and Ireland, one was City Engineer of an 
important community, and two were County Engineers 
and Surveyors. With the Board’s consulting engineer 
(Colonel Crompton), the committee therefore consisted 
of seven members, amongst whom were Mr. Brodie and 
myself. In the early part of 1913 the Board came to 
the conclusion that it was essential to have a whole- 
time Chief Engineering Officer, and, as already stated, 
I accepted the position. 

The funds at the disposal of the Board in the first 
years were quite small, and even in its last effective 
administrative year (1913) its income was less than 
1,500,0001. Its duties were to allocate the funds at 
its disposal for dust abatement, and for improvement 
works as distinct from maintenance. From 1911 
onwards, a large amount of work in the surface treat- 
ment of roads was carried out by the local authorities 
with the assistance of the Board, which was not only 
effective in the abatement of the dust nuisance, but 
proved to be of considerable advantage in preventing 
disintegration, and in making the surfaces more or 
less impervious. It was soon obvious that direct 
State assistance could not be confined to improvement 
works alone, but must be extended to cover reasonable 
maintenance charges, and in 1913, the Road Board was 
charged with the duty of classifying the roads into 
three classes, the first and second of which would 
receive substantial grants towards the cost of mainten- 
ance. This classification scheme, which involved the 
review of the whole of the roads of Great Britain, was 
well advanced when it was interrupted by the outbreak 
of war. By the time hostilities ceased, the roads, 
which had been intensively used for munition and other 
war services, had deteriorated and were, in some places, 
in a founderous state. 

Several months elapsed before an efficient organisa- 
tion of road officers and men could be got together, 
and even when this had been accomplished, as most 
of the mechanical appliances used on the roads had 
been sent to France, it was a slow process to get any 
but the smallest repair works carried out. It soon 
became evident to those responsible that some better 
national transport organisation than had _ hitherto 
existed should be provided, and the Ministry of 
Transport Act was therefore passed in 1919. Under 
this Act the duties, officers, and property of the Road 
Board were transferred to the new Miristry, and the 
Classification of Roads Scheme was resumed and 
subsequently completed. It was obvious that some 
new source would have to be found from which money 
could be raised for road maintenance and improvement 
purposes. The Roads Act, 1920, which made it 
possible for the first time for contributions to be made 
from the Exchequer to local authorities towards the 
cost of maintenance of the highways was therefore 
passed. These contributions represented half the cost 
of the maintenance and minor improvement of first- 
class roads, and 25 per cent. of such costs incurred on 
those in the second class, further sums being made 
available for necessary road and bridge construction 
and for major improvements. The contributions were 
later increased to 60 per cent. in the case of Class I 
roads, and 50 per cent. for Class II roads. Under the 
provisions of the Local Government Act, 1929, direct 
grants from the Road Fund in respect of highway 
maintenance were discontinued in the case of London, 
the County Boroughs in England and Wales, and the 
large Burghs in Scotland, an appropriate allowance in 
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consolidated General Exchequer Contribution made to| 
these authorities under that Act. Until the passing of 
the Local Government Act, 1929, were 
also made from the Road Fund to what were described 
as “Scheduled” or Unclassified ” rural 
areas, but by this Act all such roads were transferred to 
County Councils, and, save for contributions in aid to 
general County expenditure from Imperial sources, are 
now an entire charge upon the County rates. The total! 
mileage of all roads in Great Britain is 176,791, of which 
42,995 miles, or 24-3 per cent. of the total mileage are 
classified, 26,513 miles being of Class I and 16,482 miles 
of Il. For the maintenance and 
improvement of this network of highways 
45,000,0001. per annum has to be provided, the expendi 
ture of which entrusted to about 3,000 trained 
engineers. For the purposes of the 
country is divided into seven divisions, fully- 
qualified Divisional Engineers are installed, to whom 
all road matters referred. Plans, 
specifications, estimates, particulars of all 
works grants Fund are 
submitted to the Divisional Engineer by the Engineer- 
ing Officer of the Council concerned, and when schemes 
ire approved, grants from the Road Fund are indicated 
to the Local Authorities. By the Ministry ot Transport 
Act, 1919, the Minister is empowered to pay half the 
salary and establishment expenses of the Engineer and 
und pay 
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Class reasonable 
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and 
from 


subje t to toad 


Survevor in charge of highways, where such 
ment is made, the appointment and dismissal of the 
Engineer and Surveyor is subject to the approval of the 
Minister. Thus, for the first time in the history of the 
highways of the country, the Road Engincer is recognised 
by a Government department. The enactment of such 
a provision has proved beneficial to Road Fund finance, | 
to the local governing bodies of the country, and to 
their engineers and surveyors 

Soon after demobilisation was complete, 
Endeavours were made 


an acute 
unemployment problem arose 
to meet the situation by putting in hand various kinds 
of public works, but it was soon obvious that something 
on a much larger scale than had hitherto been contem 

plated would have to be undertaken if any substantial | 
impression to made the problem. It 
was to meet such conditions that the Minister of Trans 
port was instructed to put in hand road and bridge 
works of considerable magnitude In London, parti 
cularly, things were very difficult It 
impossible to devise works of any size in the built-up 
ireas of the Metropolis, and, therefore, it was incumbent 
upon those responsible to arrange that the large numbers | 
of unemployed resident in London should be given | 
opportunities of working in the Home Counties \ 
was, therefore, with the con 
roads on the outskirts of the London 


were be upon 


was obviously 


commencement made 
struction of new 
County Council area, and in the Counties of Essex, Kent, 
Middlesex, and Hertford. In 1913, the Middlesex 
County Council had promoted a Bill to enable them 
to construct a road, then known as the Brentford 
By now the Great West Road. Although an 
Act was obtained 1914, no work of kind had 
been undertaken. progress had, however, been 
made to secure property and land, and to some small 
extent to the latter The proper 
commenced in April, 1920. It was followed rapidly 

by the construction of the Eltham By-Pass, Eastern 

ivenue, Woodford Spur, New Southend-road, Folke 

stone-road improvement from Footscray to Wrotham, 
the opening up of the old Watling-street between 
Dartford and Rochester, the Dartford-Gravesend | 
section of the Dover-road, the By-pass round Dartford, 
the new Erith-Dartford-road, the Bexleyheath, Sidcup, | 
Farnborough, and Orpington By-passes, the North 
and South Circular the Watford, Barnet, | 
Welwyn, and Barking By-passes, the new Cambridge- 

road, and many others, the total mileage being upwards 
of 200. In addition, a very large amount of similar 
work has been carried out in the provinces, including 
the Birmingham-Wolverhampton, Glasgow-Edinburgh, | 
Liverpool-East Lancashire roads, the North | 
Orbital-road in Buckinghamshire and Hertfordshire, | 
the Royal Victoria and Other Docks Approaches | 
Improvement Scheme in East London, together with | 
numerous by-passes round towns and villages, anc 
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in any 
some 
was 
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roads, 
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ring roads encircling several of the county boroughs. 
Again, amongst the more important bridge schemes 
may mentioned at Newcastle, Gateshead, 
Glasgow, Berwick-on-Tweed, Boothferry, Montrose, 
Great Yarmouth, Lambeth, Putney Bridge enlarge- | 
ment, and the Thames bridges at Richmond, Chiswick 
and Hampton Court. Special mention should also 
be made of the construction of the Mersey Tunnel, 
the largest subaqueous tunnel in the world, with which 
the names of three of our past presidents are connected. 
Moreover, for several years large sums of money have | 
heen expended upon a trunk road programme, this | 
work comprehending the enlargement and _ recon- 
struction of 976 miles of existing first-class roads. By 
this means practically the whole of the Great North- 
road has been reconstructed, and very extensive sec- 
tions have been similarly dealt with on the most import- 
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| system of the country. 


| the lathe and other machine tools has been so marked 


|inserted blade milling cutter shown in Figs. 1 and 2 
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in Great Britain. Substantial financial 
towards the cost of all these works has been 
given from the Road Fund. Further, a large number | 
of bridges of all dimensions have been constructed 
both under and over the roads. 

The nation debt of gratitude to the civil 
engineering profession for the splendid services rendered 
in carrying out this transformation of the entire road 
It is gratifying to remember 
that, in a very difficult industrial period, many members 


int roads 


assistance 


owes a 


| of this Institution have been able profitably to exercise 
| their skill and ingenuity. 


In a time of almost unparal- 
leled depression these large public works have filled a 
gap in what would otherwise have been a deplorable 
situation. 


It is unfortunate, but probably inevitable, that | 


| great engineering works of the nature described should | 
|have been the subject 


of much controversy. It is 
frequently stated that works such these are not 
economical, and that, when completed, they add little 
of permanent value to the country. Whatever founda- 
tion there may be for that view, suffice to say that 
those responsible for the government of the country 
were of opinion that the employment of large numbers | 
of men was imperative. But apart altogether from | 
this, it must be conceded that much of what has been | 
done is bound to prove of inestimable value to the 
community as a whole, and when the present tendency | 
to denounce public works in sweeping and indiscriminat- 
ing terms has had its day, there will surely be a juster 
appreciation of what has been accomplished. Whatever | 
course the future administration of the road system 
may eventually take, it is clear that the great improve- 
ment of the roads and bridges throughout the country 
during post-war years will be reflected in reduced costs | 
hereafter; indeed, 1924, notwithstanding an 
increase of some 46 per cent. in the number of vehicles 
using the roads, costs per mile for maintenance have 
fallen by 14 per cent., and further reductions may, 
[I think confidently be expected in future years. 
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since 


(T'o be continued.) 


INSERTED-BLADE MILLING 
CUTTER WITH WIMET TIPS. 


Tue utility of the cemented tungsten-carbide tip in 


that it is not surprising to find that it is being more 
generally adopted for the milling cutter. This adapta- 
tion involves, however, by the employment of multiple 
tools, problems which do not arise in the single tool 
of a lathe or planing machine. Careful investigations 
and experiment have enabled Messrs. A. C. Wickman, 
Limited, Coventry, to present a satisfactory solution 
of these problems, and they have now developed the 


annexed. The tools are tipped with the firm’s 
well-known product, Wimet, the disposition of these 
tips being clearly seen in the figures. The first essential 
of the design is that of giving adequate support to the 
blades whilst retaining their number at the maximum 
and providing secure locking, these features being 
necessary in view of the conditions under which many 
milling cutters operate, ¢.g., on rough castings, castings 








avenue, 
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with steel inserts or hard chilled surfaces, or having 
intersecting grooves, &c. The second essential is that 
the clamping gear must not set up a wedging action 
as this might distort the body of the cutter and inter- 
fere with its rigidity, or, on the other hand, might 
lock the blades or screws so tightly that the amount 
of force necessary to remove them would involve risk 
of damage to the tips themselves. Further, the finest 
possible adjustment must be provided for each blade. 

A completely assembled cutter is shown in Fig. 1, 
whilst Fig. 2 shows two blades removed. The body 
of the cutter is solid and is provided with longitudinal 
slots to hold the blades and a circumferential slot 
holding the clamps. The walls of the longitudinal 
slots are backed off with a buttress-like contour, which, 
as will be realised from Fig. 1, gives proper support, 
together with adequate clearance for chips. The 
pitching of the blades will also be seen to be close, 
an arrangement which not only reduces chip pressure 
per tooth, but also ensures smooth cutting over rough 
or broken surfaces. From Fig. 2, it will be noticed 
that one clamp serves to hold two blades in position. 
The clamp is serrated on its under surface and the 
shanks of the blades have similar serrations. The 
serrations being small, a high degree of fine adjustment 
to each blade is possible, and the number in the width 
of the clamp provides an effective lock. Two blades 
can be removed at a time by loosening the clamping 
screw with the key seen in the foreground of the figure. 
The design of the Wickman Wimet tipped inserted 
blade cutter enables eight tipped blades to be provided 
on a cutter 34 in. in diameter, a diameter rarely 
attained hitherto. This is the smallest size of cutter 
at present manufactured, the next being 5 in. in 
diameter. After that, the sizes advance by steps of 
1 in., to 10 in. in diameter, which cutter contains 
26 blades. Larger sizes can be supplied when required. 
The cutters up to 7 in. in diameter are made to suit 
standard arbors for face cutters. Above that size 
they are designed for direct attachment to spindles of 
the American standard type. 





Tue Cuarterep Instirute or Patent AGENTs.— 
The Annual Dinner of the Chartered Institute of Patent 
Agents was held at the Hotel Victoria, Northumberland- 
W.C.2, Tuesday, October 31, under the 
presidency of Mr. G. Melville Clark. As ladies were 
present at the function, which was followed by a dance, 
speeches were relatively short, and the toast list was con- 
fined to that of ‘‘ The Chartered Institute of Patent 
Agents * and “‘ Our Guests.’’ The first was proposed 
by Dr. M. F. Lindley, the Comptroller-General of Patents, 
In both his speech and that 
the cordial relations 
existing between the Institute and the Patent Office 
were made clear. Dr. Lindley also referred to the 
meeting of the International Union for the Protection 
of Industrial Property, which is to be held in London in 
1935. The toast of ‘Our Guests’ was proposed by 
Mr. C, E. Every-Clayton, who, in the course of his speech, 
paid a compliment to the work being done by Sir William 
Jarratt for the Patents and Designs Federation, and 
referred to Justice Sir Fairfax Luxmoore’s work on the 
Patent Appeal Tribunal. Sir Fairfax Luxmoore re- 
sponded to this toast in an amusing speech, and was 
followed by Mr. Alan Chorlton, who spoke of the import- 
ance of invention in assisting the development of industry. 
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of the President, who replied, 
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LABOUR NOTES. 

THE Ministry of Labour estimates that on October 23, 
1933, there were approximately 9,925,000 insured 
persons, aged 16-64, in employment in Great Britain 
This was 44,000 more than the revised figure for a 
month before and 537,000 more than a year before. 
There was a further improvement in coal-mining, 
general engineering, motor-vehicle and metal goods 
manufacture, and in the cotton, woollen, hosiery, 
pottery, and boot and shoe industries. Employment 
also improved in shipbuilding and ship-repairing, 
textile bleaching, dyeing and finishing, and in the 
tailoring industry. On the other hand, there was a 
further decline in building, public works contracting, 
the distributive trades, and hotel and boarding-house 
services, and some decline also occurred in iron and steel 
manufacture, and in the road transport and shipping 
services, 

On October 23, 1933, the numbers of unemployed 
persons on the registers of employment exchanges 
in Great Britain were 1,854,290 wholly unemployed, 
357,669 temporarily stopped, and 86,794 normally in 
casual employment, making a total of 2,298,753. This 
was 37,974 less than the number on the registers on 
September 25, 1933, and 448,253 less than a year before. 
The total on October 23, 1933, comprised 1,911,529 
men, 52,220 boys, 297,686 women, and 37,318 girls. 


Of the persons on the registers on October 28, 1933, 
about 41 per cent. were applying for insurance benefit 
and about 46 per cent. for transitional payments, 
while about 13 per cent. were uninsured or were for 
other reasons not entitled to benefit or transitional 
payments. In the case of about 54 per cent. of the 
total of 1,997,478 persons on the registers who were 
applying for benefit or transitional payments, the last 
spell of registered unemployment had lasted less than 
three months, and in the case of about 65 per cent., 
it had lasted less than six months. About 23 per cent. 
of the total had been on the register for 12 months or 
more, but a considerable proportion of the persons in 
this section will have had one or more short spells of 
employment lasting not more than three days each, 
during the year. 


Between September 25 and October 23, 1933, the 
number on the registers decreased by 3,464 in the 
London area, by 22,687 in the Midlands, by 19,624 in 
the North-Eastern area, by 14,228 in the North-Western 
area, and by 1,017 in Scotland. There were increases 
of 2,438 in the South-Eastern area, 6,769 in the South- 
Western area, and 13,839 in Wales. 


Representatives of the Shipbuilding Employers’ 
Federation and representatives of the engineering and 
shipbuilding trade unions met in Edinburgh on Wed- 
nesday last week for the purpose of further considering 
the question of electric welding. This was the final 
stage of the industry’s conciliation procedure, and the 
meeting was presided over by Mr. T. Graham Robert- 
son, K.C., the independent chairman. An official 
communication issued at the close of the conference, 
stated that in opening the proceedings, Mr. Graham 
Robertson said it spoke well for the spirit of negotia- 
tion within the industry that, although elected three 
years ago, his services had not been required until 
to-day. The employers’ case was put forward by Mr. 
G. Tristram Edwards and Mr. John S. Boyd, who 
spoke in support of the scheme for the creation of a 
new class of electric welders. The unions offered 
strenuous opposition to the proposals, and claimed 
that there was no need for the creation of this new class 
of craftsmen, and that, if the need was present, it 
could be met through the extension of the system of 
apprenticeship for the existing crafts. They pointed 
out that ship welding, as applied to new construction 
work, was not, in their opinion, a matter of grave 
urgency necessitating the creation of a special class, 
and that within the unions sufficient men were already 
available for the needs of the industry. i 


The case for the workmen was put by Mr. W. Sher- 
wood, of the Federation of Engineering and Shipbuild- 
ing Trades, supported by Mr. M. Hodgson, president 
of the Boilermakers’ Society, Mr. J. C. Little, president 
of the Amalgamated Engineering Union,*Mr. J. W. 
Stevenson, secretary of the Plumbers’ Society, and Mr. 
J. Rowan, secretary of the Electrical Trades Union. 
The presentation of the case by both sides occupied the 
whole day and, at the close, the chairman said he 
desired the conference to adjourn and reassemble on 
a date to be mutually arranged. Consultations will 
take place between the independent chairman and 
both parties separately and informally, after which the 
full conference will reassemble. The independent 
chairman, it may be explained, has neither a deter- 
mining voice nor a vote in the proceedings, but may 
act as mediator between the parties. 








The question of substituting another tribunal for 
the National Wages Board was further discussed in 
London last week by representatives of the British 
railway companies and representatives of the National 
Union of Railwaymen, the Associated Society of 
Locomotive Engineers and Firemen, and the Railway 
Clerks’ Association. The meeting lasted for three 
hours, and the only official statement made at the close 
was that the discussion had been resumed, and that 
another meeting would be held on November 28. 


Discussing the question of the 40-hour working week 
in a communication which he has sent to us, Mr. J. 
Baker White, Director of the Economic League, says :— 
“Recently, the National Advisory Council of the 
Netherlands conducted an inquiry into the effects of 
introducing a 40-hour week as a method of relieving 
unemployment. It was calculated that its introduc- 
tion would result in the employment of about 13 per 
cent. more workers, but—and if is a very big but— 
the majority of the Council considered a fall in wages 
inevitable if it were introduced. In Germany, the 
Nazi drive against unemployment provides for .the 
wide introduction of the 40-hour week, but usually 
with a corresponding reduction in earnings. In the 
textile trade, the producers, in urging employers to 
adopt the shorter hours’ policy, state, at the same 
time, that * it leads to an almost unbearable reduction 
of earnings.’ In certain districts, it is added, where 
the 40-hour week has been introduced, application has 
been made to the Public Assistance Authorities for 
the relief of low-paid workers who have suffered this 
‘ unbearable ’ reduction.” 


Writing in the November issue of Labour, Mr. W. 
Sherwood, the president of the Engineering and Ship- 
building Trades Federation, claims that the trade union 
demand for a 40-hour working week is “‘ an eminently 
sensible proposal, based on the hard, economic fact 
that machine technology has progressively rendered 
human labour redundant in all the highly-organised 
industries.” “‘ There are,” he says, ‘ reconstructed 
blast-furnaces in use whose productive capacity has 
been increased to 4,000 tons per day, where formerly 
1,500 tons were produced. At these furnaces, a 
charger car has been introduced, which automatically 
unloads the bunker, ore, coke, or limestone into a large 
container. This container is also a weighing machine. 
The operator in charge knows exactly the quantity 
going into the box, and controls the operation by 
which the load is deposited upon an elevator, which 
ascends and automatically charges the furnace. Where 
formerly 89 men were employed at front and back of 
the furnace, there are now only three—the operator 
above mentioned, a charger driver, and a landing 
man.” 


Many other examples of the displacement of men 
by machinery are given by Mr. Sherwood. A pair of 
locomotive tyres, which took 15 to 20 hours to turn, 
can now, he says, be turned in an hour and twenty 
minutes. A man with a power chisel can do the 
work often men. With the aid of automatic machinery, 
with threading and slotting attachment, 16,320 brass 
screws can be produced in eight hours. Stee 
nuts, countersunk from both sides and tapped at the 
last operation, are being turned out at the rate of 
4,800 per eight hours. ‘In the shipbuilding and ship- 
repairing trades,’ Mr. Sherwood goes on to say, “* we 
have recently seen the appearance of a totally new 
craft. A body of craftsmen, to be known as ship 
welders, to displace the riveters, blacksmiths, 
caulkers, holders-up, heaters and catcher-men; one 
man with a blow-lamp will replace 10 men engaged in 
the operation of cutting out old rivets; one welder 
will do the work of three squads of riveters . three 
welders will do the work of 30 to 40 angle-iron smiths.” 
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Mr. Appleton, the secretary of the General Federa- 
tion of Trade Unions, states in his latest quarterly 
report that the trade improvement is reffected in the 
accounts of the organisation. Contributions are 1,237/. 
better than in the June quarter, and the bank overdraft 
has been reduced by more than 8,000/. ‘‘ There have 
been fewer disputes,” he says, “* but, in too many cases, 
these have been avoided by the acceptance of reduced 
rates of wages.” “It is deplorable,” he continues, 
“that this should happen at the time when eager 
attempts are being made to raise prices. Those who 
are engineering or advocating higher commodity 
prices need again to be reminded that labour is itself 
a commodity, the price of which should rise commen- 
surately with all other prices if the standard of living 
is to be maintained. Those who promote rises in 
commodity prices before assuring equivalent rises in 
the wages of the artisan and the operative, not only 
inflict hardship upon them, but curtail also the most 








There are 92 societies affiliated to the General 
Federation of Trade Unions, 61 of which are on the 
higher scale, 28 on the lower scale, and three on both 
scales. The membership on which contributions are 
based is 395,846, of which 204,047 is on the higher 
scale, 146,074 on the lower scale, and 9,725 on both 


scales. During the third quarter of the current year, 
7,1121. 8s. 3d. was received in contributions, and 


1071. 11s. 8d. was paid out in benefits. 


It is officially announced that the 1934 Conference 
of the International Labour Organisation is to be 
opened on May 11. As it stood until the other day, 
the agenda comprised the following questions: (1) 
Reduction of hours of work—second discussion ; 
(2) Unemployment insurance and various forms of 
relief for the unemployed—second discussion; (3) 
Methods of providing rest and alternation of shifts in 
automatic sheet-glass works—second discussion; (4) 
Employment of women on underground work in mines 
of all kinds—first discussion; (5) Partial revision of 
the Convention concerning workmen’s compensation 
for occupational diseases—first or second discussion. 
At a meeting last month, the Governing Body decided 
to add the question of the revision of the 1919 Conven- 
tion concerning the employment of women during the 
night. It will be remembered that this question was 
considered by the Conference in 1931, and that a new 
Draft Convention, differing from that of 1919 on two 
specific points, failed to.obtain the two-thirds majority 
required for its definite adoption, the votes cast being 
74 for the Convention, and 40 against. Since then, 
further consultation has taken place with the Govern- 
ments of the States members, and a result the 
question is to be submitted again to the Conference 
next year. 


as 


It was also decided to bring before the 1934 Confer- 
ence the report of the representatives of the organisa- 
tions who took part in the Monetary and Economic 
Conference last June, and who directed the attention 
of that Conference especially to the possibility of stimu- 
lating the circulation of capital and expanding the 
demand for labour by the adoption of a public works 
policy. In the meantime, the hope was expressed 
that the proposed sub-committee for the study of this 
question, which was to be set up by the Executive 
Committee of the London Conference, would be con- 
stituted and convened at the earliest possible date. 


The Governing Body also made a final choice of 
the questions to be placed on the agenda of the 1935 
Session of the Conference. The questions selected 
were: (1) Unemployment among young persons ; 
(2) Recruiting of Native labour; (3) Holidays with 
pay. In accordance with the established procedure, 
the International Labour Office will prepare and issue 
a report setting out the existing law and practice with 
regard to each of these items. Normally, these reports 
would pave the way only for a first discussion and the 
definition of points on which Governments should be 
consulted with a view to concrete decisions at a second 
discussion in the following year. As an exception, 
however, the Governing Body decided that, in view 
of the urgency of the problem of unemployment among 
young persons, the report to be issued by the office 
should be so framed that the Conference could, if it 
desired, deal with the question in a single discussion. 


In order to prevent any hiatus in the regulation of 
relations between employers and workers, a_ Bill 
recently approved by the Italian Cabinet extends 
from two to four months the period of notice for the 
termination of collective agreements fixed by the Ad- 
ministrative Regulations issued under the Trade Unions 
Act. This time limit is considered sufficient to allow 
of the completion of negotiations for the fixing of new 
conditions, or when necessary for the operation of 
conciliation machinery or proceedings before the 
Labour Courts. In the event of the old agreement 
expiring before new terms have been agreed upon, 
the Bill provides for a provisional agreement to operate 
during the interval. If the matter has not been 
brought before the Labour Courts, or if there has 
been failure to arrange a provisional agreement, 
the old agreement will continue to operate after the 
date of its expiry. 


The executive committee of the International 
Federation of Trade Unions has decided to send a 
circular to affiliated national trade union centres asking 
them to organise propaganda in favour of the 40-hour 
week. A special week has been selected, namely 
January 14-21, 1934, and it is proposed that during 
this week demonstrations shall be held to call attention 
to the necessity for a 40-hour working week. When- 
ever possible, frontier demonstrations are to take 
place in various countries. The International Federa- 
tion of Trade Unions will issue special propaganda 





widely diffused and labour-producing spending power.” 





material to further the campaign. 
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PUBLIC WORKS, ROADS AND 
TRANSPORT CONGRESS. 


In connection with the Public Works, Roads and 
Transport Exhibition, which is to take place at the 
Royal Agricultural Hall, Islington, London, N.1, from 
November 13 to 18, a Congress will be held under the 
auspices of the Institution of Sanitary Engineers, the 
Society of Chemical Industry, the Institution of Gas 
Engineers, the Institution of Municipal and County 
Engineers, the British Waterworks Association and 
other bodies. We give below a list of the papers to 
be read and discussed. 

Monday, November 13, commencing at 3.0 p.m.—‘ The 
Resewerage of Guildford,”” by Mr. J. W. Hipwood ; 
and “ Town Building: L.C.C. Cottage Estates (Post- 
War),”’ by Mr. H. Berridge. 

Tuesday, November 14, at 11 a.m. 
“Laboratory Tests and their Correlation with Full- 
Scale Road Experiments,” by Mr. R. G. C. Batson ; 
**Some Factors Involved in the Mechanical Testing of 
Bituminous Mixtures,” by Messrs. W. G. Adam and 
D. G. Murdoch; ‘ Mechanical Testing of Bituminous 
Road Mixtures,” by Mr. P. Hubbard; ‘ Dry Purifica- 


commencing 


tion: Some New Methods for its Control,” by Mr. 
W. A. Currie, Jr.; “* Qualities of Tars for Use on 
Roads,” by Mr. W. E. Cone; “The Mechanical 


Testing of Asphalt,”’ by Mr. D. M. Wilson ; ‘‘ Mechani- 
cal Tests and the Modern Highway,”’ by Messrs. D. C. 
Broome and A. R. Thomas; ‘ Mechanical Testing of 
Bituminous Road Materials,” by Professor E. Neumann; 
and “ The Lighting of Arteriai Roads by Gas,” by 
Mr. A. M. Bell. 
Wednesday, November 15, commencing at 11 a.m. 
‘ Specifications in the Light of Tradition, Experience, 
and Research,”” by Mr. B. Price-Davies ; ‘* Allotments 
and Small Holdings,”” by Mr. F. H. Osmond-Smith ; 
“Rats and Musk Rats,”’ by Mr. M. A. C. Hinton; 
* The Development of Road Bridges in Great Britain,” 
by Mr. C. H. Bressey ; “* The Design of Superstructures 
for Small Bridges,” by Mr. H. C. Adams. 
Thursday, November 16, commencing at 11 a.m. 

* Pooling of Supplies by Interconnection of Water 
Undertakings and their Trunk Mains through Rural 
Areas,” by Mr. A. E. L. Chorlton; ‘* Water Pollution 
Research,” by Dr. A. Parker ; Office Efficiency 
in a Highways Department,” by Mr. E. Tasker; 
“Control over Highways Expenditure,” by Mr. P. 
Tait; “The Financial Management of Municipal 
Trading Departments,” by Mr. S. Larkin; “ Fire 
Prevention and Fire-Extinguishing Apparatus,”’ by 
Major F. W. Jackson; “ The Legal Aspect of Water 
Supply for Fire-Protection Purposes,” by Mr. J. Hall; 


and ** Some Considerations Affecting the Economical 
Reconstruction of Rural Roads,” by Mr. D. G. R. 
Tiddy. 

Friday, November 17, commencing at 11 a.m. 


“Recent Developments in Methods of Sewage Works 
Analysis,” by Mr. J. T. Thompson; “ The Disposal 
of Surplus Activated Sludge,” by Mr. H. D. Bell; 
“The Design and Construction of Municipal Aero- 
dromes,” by Mr. T. L. Roberts ; ** Present-day Concep- 
tions of Sewage and Sewage Treatment,” by Mr. G. 
Berry; “The Logical Design of Separate Sludge- 
Digestion Plant and its Effect upon other Phases of 
Sewage Treatment,” by Mr. A. 8. Lowe; “ Private 
Street Works,” by Mr. A. O. Mitchell ; and “ Vibration 
in Roads and Buildings,” by Mr. C. H. Bradbury. 

Saturday, November 18, at 11 a.m. Vehicle Design 
in Relation to Public Cleansing,” by Mr. J. E. Swindle- 
hurst. 


AN ENGINEERING CENTENARY. 


It has been said, with some considerable degree of 
truth, that an engineering firm has an expectation of 
life only a little longer than the expectation of life of 
aman. The latter is, according to the latest calcula- 
tions, 55-62 years, though some men reach or pass a 
century. It is the same with the firm; here and there 
we have a centenarian, but the comparison holds no 
further; the old man is worn out, whilst the firm, 
since it can adapt itself to its changing environment, 
may continue to increase in vigour, and possibly, has 
better prospects of doing so than a younger concern 
lacking the tonic of varied experience. This year the 
well-known firm of Messrs. Hick, Hargreaves and 
Company, Limited, Soho Lronworks, Bolton, celebrates 
its centenary. It has been in continuous production 
since 1833, though for the first twenty-two years of its 
existence the concern bore the name of its founder, | 
and was known as Messrs. Benjamin Hick and Son, | 
and in 1868, Mr. William Hargreaves became sole 
proprietor. At the latter’s death, the business was 
converted into a private limited company, and was 
carried on by his three sons, each successively becoming 
chairman of the Board of Directors. Even a cursory 


examination of the firm’s activities during the hundred 
years of its existence shows that practically all the 





main branches of mechanical engineering have engaged 
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Nore.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations 


of the London Metal Exchange for “fine foreign ” and 
for lead are for English metal, whilst those for spelter are for virgin metal. 


for steel plates and rails, and also for hematite and 


steel plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 


silver is per bottle, the contents of which vary from 


. 


“ 


standard ” metal, respectively. The prices shown 
Middlesbrough prices are plotted 
The prices given, in the case of 
The 
The price of quick- 
The price of tin-plates is per standard 


Cleveland pig-iron. 


70 lb. to 80 Ib. 


box, but in all other cases the prices are per ton. Each vertical line in the diagram represents a market day, 


and the horizontal lines represent 11. each, except in the 
represent 1s. each. 


its attention at one time or other, and its enterprise in 
each direction has been rewarded with success. 

The development of rail transport was assisted by 
the construction of a number of locomotives between 
the years 1833 and 1855. An engine built in 
shows remarkable modernity of design, whilst a six- 
coupled locomotive built in 1849 may justly be claimed 
as an early type of the 0-6-0 freight locomotive so 
popular to-day. About the year 1850, large marine 
engines were undertaken, both for the Navy and the 
Mercantile Marine. These had the enormous cylinders, 
relative to the power developed, characteristic of the 
period. Contemporaneously, engines and boilers for 
industrial purposes were manufactured, particularly in 
connection with the textile industry, both at home and 
The beam engine was, of course, the earliest 
form. Here, again, cylinder size in relation to horse- 
power developed was very marked. A pair of beam 
engines supplied by the firm to a mill at Leeds in 1840 
had cylinders 54 in. in diameter by 5-ft. stroke, the 
rated horse-power being only 240 at the normal speed 
of 19 r.p.m. The boiler pressure was 15 lb. per square 
inch. The simpler horizontal mill engine began to 
compete with the beam engine about 1855, 


abroad. 


1838 | 


the close 


case of the diagram relating to tin-plates, in which they 


8 ft. The boiler pressure was 100 lb. per square inch 
The engine ran thus for twenty-seven years, when the 
pressure was increased to 150 lb. per square inch and 
the high-pressure cylinder was reduced to 42 in. in 
diameter. In 1891, four-cylinder triple-expansion 
Corliss engines were first built, the type continuing 
| till the cross-compound engine with drop-valves and 
ithe Uniflow engine superseded it. It may be noted 
that the firm has purchased the complete records, 
drawings, &c., of Messrs. Galloways, Limited, Man- 
|chester, Messrs. John Musgrave and Son, Limited, 
| Bolton, and Messrs. J. and E. Wood, Bolton. 

Messrs. Hick, Hargreaves played a notable part also 
{in the substitution of the rope drive, in place of the 
|old bevel gearing, or belts in large factories, and the 
| firm’s engines were the original sources of power in 
the Deptford Power Station in 1881. The connection 
|thus formed with electric generation has been main- 
| tained till the present day, chiefly in connection with 
condensing plants and auxiliaries such as evaporators, 
de-aerators, feed heaters, &c. The firm was responsible 
|for the introduction of the two-stage steam-jet air 
| ejector into this country in 1916, and have since paid 
attention to high vacuum condensing plants. 


slide valve, in various forms, being employed in it, but | Examples of large-scale construction are the plants 


in 1864, Messrs. Hick, Hargreaves introduced the 
Corliss valve gear to this country. The low steam 
consumption and steady governing of this engine 
secured for it wide popularity. An early example 
was described and illustrated in vol. ii of ENGINEER- 
ING, i.¢., in the latter half of 1866. It developed in 
various directions as time went on; thus, in 1881, 
a 4,000-h.p. cross-compound engine was supplied having 
a high-pressure cylinder of 50 in. diameter, a low- 
pressure cylinder of 84 in. in diameter, and a stroke of 


| for the two 75,000-kW sets at Barking Power Station. 
Most of the activities outlined above were referred to 
in a speech by Mr. W. B. Woodhouse, M.I.E.E., at the 
firm’s Centenary Dinner at Manchester on Thursday, 
November 2, in connection with the proposal of the 
toast, “Hick, Hargreaves and Company, Limited.” 
This was replied to by the chairman, Mr. W. D’Arcy 
Madden, M.I.E.E. ‘* The Guests ’ was proposed by Mr. 
Harman Hargreaves, and the Mayor of Bolton, Alderman 





8. Lomax, J.P., and Mr. John Taylor, C.B.E., replied. 
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COMBINED PETROL AND ELECTRIC DRIVE 














Fie. 1. 


In one particular installation of which we have | 
| 


COMBINED PETROL AND ELECTRIC |. 
DRIVE FOR MOTOR BOATS. information, the boat was of the open type, 19 ft. 6 in. | 
in length, with a beam of 4 ft. 6 in., a depth| 


Now that turbo-electric and Diesel-electric propul- | of 2 ft. 4 in., and a draught of 13 in. It had a short 
sion of large vessels may be said to be fully established, | fore-deck and a square stern, which was also covered in | 
it may be of interest to give some particulars of a/| for a distance of about 2 ft. 6 in. The covered part 
combined petrol and electric drive suitable for appli- | was fitted with hinged hatches, under which the com- 
cation to motor boats and other small craft employed | plete Robot drive unit was located. Amidships a level 
for pleasure, in which maximum space and comfort | floor space was left, affording seating accommodation 
have to be provided and the power plant must be | for six or eight persons. The installation comprised a 
easily controlled. Such a system, which has been | small two-stroke engine, developing 6 brake horse-power 
patented and is known as the Robot drive, has been | to 7 brake horse-power at 2,000 r.p.m. to 2,200 r.p.m., 
developed in Germany by Prof. J. Lipschitz, Berlin- | and having two opposed cylinders of 55 mm. (24 in.) 
Schméckwitz, Schopenhauerstrasse 11, and a number | bore and a piston stroke of 61 mm. (23 in.). The engine 
of boats on which this drive has been installed have, | was located right aft, with the electro-magnetic clutch 
we understand, given entirely satisfactory results. | immediately in front of it, and the dynamotor at the | 

The equipment, which is shown separately in Fig. 1 | forward end, with a box above it containing the control 
and in position in a boat in Fig. 2, comprises a two- | relays, fuses, &c. The installation is shown in Fig. 2, 
cylinder vis-a-vis petrol engine connected through a| with the cover of the box removed. A water pump 
simple form of electro-magnetic clutch to a dynamotor, | driven by chain was fitted on the starboard side of the 
the armature of which is connected through shafting | dynamotor, as shown in Fig. 1, and the two accumu- 
and gearing to the propeller. The dynamotor, as its | lators were located one on each side of the installation. 
name implies, can function as either a generator or a| From the dynamotor, a shaft, with two flexible 
motor, and when running as a motor its direction of | couplings, ran forward to a bevel gear-box, from which 
rotation can be reversed. The operation of the whole | an inclined shaft ran aft through a stern tube in the 
installation is controlled entirely by a five-way switch | bottom of the boat to the propeller. The weight of 
placed near the steering position. When the five-way | the engine, clutch, dynamotor, &c., is given as 110 lb., 
switch is in the “ stop” position, the petrol engine and | and that of the accumulators as 25 lb. each, so that 
the dynamotor are both stationary and the magnetic | the total weight of the whole installation was 160 lb. 
clutch is disconnected, but when it is desired to move | This figure would not greatly exceed that of a normal 
away from a mooring, where other craft have to be | petrol engine installation with a starting motor and 
cleared, the switch is moved to the “ half speed ahead ” | accumulator, and a reversing gear. The fuel con- 
position. By this movement the dynamotor is con-| sumption was stated to be 4 pints per hour. The 
nected to an accumulator and runs as a motor propelling | control switch was fitted close to the steering wheel 
the boat almost noiselessly. By moving the switch to | with a petrol cock also within easy reach of the helms- | 
the “ astern ’’ position, the direction of rotation of the | man, who thus has complete control of the boat without 
dynamotor is reversed so that the boat slows down| changing his position. We are informed that the 
and then moves astern, this operation being effected | control of the boat was remarkably easy, no difficulty 
without operating the clutch or any other gear. | being experienced in manceuvring it through waterways 

If now the switch is moved to “ full speed ahead” | highly congested with all classes of small craft. In 
from either the “half speed ahead” or “astern” | the particular boat to which we are referring, the 
positions, the electro magnetic clutch is engaged and | accumulators are stated to have sufficient capacity to | 
the dynamotor, running as a series-wound motor, | propel it for 14 hours to 2 hours in the event of a 
propels the boat in a forward direction and at the same | breakdown of the petrol engine. The latter, at full 
time starts up the petrol engine. When the latter is | throttle, gave a speed of about 7 m.p.h. 
running normally, a relay automatically cuts off the| It is pointed out among the advantages of the 
current to the dynamotor and leaves it connected as a| system, that, in addition to ease of control, the Robot 
generator, which then commences to charge the accu- | drive protects the petrol engine from all manceuvring 
mulator. The boat is now propelled by the engine, | stresses, the engine being only used when travelling 
the speed being regulated in the usual way by means | full speed ahead, when it runs at practically constant | 
of the throttle. As the dynamotor running as a| speed. Another point is that ample current is always | 
generator is relatively powerful, the accumulator is | available for lighting. The system, however, is generally | 
rapidly re-charged, and when this has been done, the | only economically applicable to relatively small craft, | 





generator is automatically cut out, so that the full! with dimensions of the order of those mentioned above. | — 


power of the petrol engine is available for propulsion, | Larger units would usually be unduly heavy, although 
if required, the armature of the dynamotor rotating | under certain conditions they might be employed with 
freely. advantage. 











THE DEVELOPMENT OF PHOTO- 
GRAPHIC LENSES AT LEICESTER.* 


Earlier History.—British scientific men possess a 
virtuous modesty frequently carried to such a vicious 
extent that they bestow on other nations credit which 
is largely due to their own. This is true in photographic 
lens design, the subject of this paper. Hitherto, the 
surfaces of photographic lenses have generally been 
spherical, mainly for the reason that no other form 
of surface has been commercially attainable of the 
requisite accuracy. The order of accuracy commonly 
necessary and attained is within one or two wave- 
lengths of light, measured as departure from sphericity 
by means of an accurate counterpart of the surface 
placed in contact with it so as to exhibit any discon- 
formity as Newton’s rings. Such lens surfaces are 
produced by grinding and polishing with abrasive- 
charged laps; and the only form of lap which can be 
moved upon the work in various directions to abrade 
it and maintain continuous contact therewith, is the 
spherical form. 

The use of single lenses with spherical surfaces, for 
forming images of objects, goes back to antiquity, 


| but it was two Englishmen, Chester Moore-Hall an 
|amateur and Dollond an optician, who independently 


discovered that by suitably combining a collective lens 
of crown glass with a dispersive lens of flint glass, as 
shown in section in Fig. 1, page 532, it was possible to 
correct the chromatic error of single lenses, which focus, 
at different distances, different colours of the spectrum. 
They also discovered that, by the same means, it was 
possible to correct the so-called spherical aberration of 
the single lens, which does not bring to a common focus, 
rays of light from a given point in the axis, incident at 
all parts of the lens surface. The angular extent of the 
image usefully defined by Dollond’s objective was only 
about four degrees. This invention furnished the 
common form of telescope objective used for over a 
century, and still used ; and this has formed the root or 
nucleus from which more perfect lens systems for 
photography were evolved slowly, step by step, until 
another English genius provided a fresh and simplified 
solution of the problem. 

Collateral with Dollond’s invention, another, also 
English, has been a fundamental factor in photographic 
lens design. In 1812, in the days of the Camera Obscura 
and Camera Lucida, Wollaston, an English optician, 
discovered how to produce lenses giving reasonably 
well defined images of considerable angular extent. 
He increased the angle by correcting the astigmatism 
of the lens, so that it focussed, at the same distance, 
lines. radial. to the field and lines tangential thereto, 


* Abstract of a Paper read before Section A (Mathe- 
matical and Physical Sciences) of the British Association 
at Leicester, on Friday, September 8, 1933. 
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and this he did, as shown in Fig. 2, by giving the lens 
® meniscus form and placing a stop at a suitable dis- 
tance from, and on, its concave side. The significance 
of the distance was that it determined the particular 
area of the meniscus through which light passed 
obliquely through the lens axis. Probably Wollaston, 
who was a practical rather than a theoretical optician, 
arrived at his discovery empirically, but it readily 
follows from consideration of the following equation 
for first order aberrations :—If E is the coefficient of 
spherical aberration, I of coma, and d the distance of 
the stop from the lens, the condition for removal of 
astigmatism of a simple lens with a stop is :— 
Ed@+21d+1=0 (1) 

For a collective lens, E is positive and d* necessarily 
so, so that dI must be negative, i.e., the coma will be 
of different sign according as to whether the stop is 
placed in front of, or behind, the lens. But the locus 
of all image points in the field of Wollaston’s lens 
(which he called periscopic) was not a flat plane, but a 
surface concave to the lens; in current terms, his lens 
had an uncorrected field. Also, it was not corrected 
for spherical or chromatic aberration or distortion. At 
small apertures, however, the definition was sufficiently 
good for early photographic cameras, and this simple 
meniscus of Wollaston is still made by the million for 
cheap cameras, and is made in Leicester with the order 
of accuracy above described. 

A step in the evolution of lens systems was made by 
Lister, the father of Lord Lister, who constructed 
microscope objectives by combining two of Dollond’s 
telescope doublets to obtain increased aperture and 
illumination, and so spaced them apart, that they mutu- 
ally corrected the coma of light passing obliquely 
through them. The next problem of the optician was 
to increase the speed of the photographic lens sufficiently 
to make portrait photography commercially feasible. 
This was first accomplished by Joseph Petzval, a 
Hungarian mathematician, whose lens is shown in 
Fig. 3. He started with the objective of Dollond, 
corrected for spherical and chromatic aberrations. He 
placed a stop behind the objective to correct its astig- 
matism, as Wollaston had done, and chose a form with 
rather a small value of coma, and this entails, as 
equation 1 shows, a large stop distance. Behind the 
stop, and so as to correct its astigmatism, he placed 
another pair of lenses separately corrected for spherical 
and chromatic aberrations, with coma equal and of 
opposite sign to that of the front member, so that these 
cancelled out. His complete system was thus corrected 
for spherical and chromatic aberrations, coma and 
astigmatism, and he realised an aperture of f/3. 
Petzval’s lens had the disadvantage that its curvature 
of field was uncorrected and that, owing to the great 
distance of its members from the stop, its field was very 
small (about 15 deg. total angle). 

In the sixties, concurrently, Dallmeyer in England 
and Steinheil in Germany, introduced the rapid recti- 
linear lens which gave the photographer a lens with a 
moderately extended field. This lens, which is shown in 
Fig. 4, also started from the inventions of Dollond and 
Wollaston and employed two doublet objectives, each 
with a large amount of coma, and consequently requiring 
only a small stop distance to correct the astigmatism, 
the two facing one another so that one was the mirror 
image of the other with respect to the stop, and thereby 
coma and distortion were corrected (hence the name 
“ rectilinear”). The small stop distance made the 
system short, so that the lens had the comparatively 
large field of 40 deg. to 50 deg., but the steepness of 
the curves necessary to secure the small stop distance 
and thereby compactness, and an enlarged field, limited 
the aperture to f/8. The problem of the flat field was 
still unsolved. Both Airy and Petzval had indepen- 
dently discovered the theoretical condition for obtaining 
an anastigmatic flat field, but because the materials 
were not available, neither designed a lens to fulfil this 
condition. The condition suggested that glasses both 
of high refractive index with low dispersion, and low 
refractive index with high dispersion, were desirable, 
whereas in the crown and flint glasses alone available 
at that time, high index was associated with high 
dispersion. In 1888, Abbe and Schott produced glasses 
with these necessary properties and soon afterwards, 
Schroeder, of Ross and Company, patented the first 
“anastigmat.”’” His lens was not, however, corrected 
for spherical aberration, and had to be used with a 
small stop. 

The Airy-Petzval condition for flatness of field is 
that the sum of all the quantities obtained by dividing 
the power of each surface by the product of the refrac- 
tive indices of the media it separates, taken throughout 
the system, should be zero. The method of satisfying 
this equation, in principle, is to employ in the system 
dispersive and collective elements separated from one 
another, as a collective and a dispersive element of 
equal power have together a collective power when they 
are separated. In 1890, Rudolph, of Zeiss, patented 
a completely corrected anastigmat, aperture f/7-7 
shown in Fig. 5. In this he adopted the principles of 





the rapid rectilinear lens as already described, but in 
order to flatten its field, he added to the inside of each 
half of the lens, two more elements, one a double convex 
lens of the new dense barium crown and the other a 
double concave lens of the new light flint. Thus, there 
were four glasses cemented together in each half of the 
lens; the dispersive surface inside and the collective 
surface outside each half were widely separated by the 
intervening glasses, and this enabled him to satisfy 
the Airy-Petzval condition for flatness of field. The 
order of refractive indices in the glasses alternated 
thus—low, high, low, high. In 1892, Von Hoegh, of 
Goerz, whose lens is shown in Fig. 6, reduced the 
number of Rudolph’s elements from eight to six by 
placing the pairs of new glasses outside instead of 
insidethe pairs of old glasses, so that the order of re- 
fractive indices became—low, high, high, higher; and 
then in each half of the system he combined into one 
the two interior elements of the same index, namely 


worked out from the Airy-Coddington formule a 
complete working system for the optician. T. Smith 
has revived the Hamiltonian treatment, using the 
modified characteristic function named by Bruns “ the 
Eikonal,” and he and G. C. Steward, in England, and 
Herzberger, Boegehold and others in Germany, have 
carried their investigations into the higher orders. 
Two general laws have emerged—the Cosine Law of 
T. Smith, which may be considered an extension into 
the outer parts of the field of the old sine condition 
for perfect (first-order) imagery on the axis, and the 
generalised Petzval condition of Steward. 

The Development of Lens Design at Leicester.— 
It was in 1887 that my brother, Thomas Smithies 
Taylor, and I commenced, at Leicester, the manufac- 
ture of photographic lenses. The dry plate had been 
invented, and amateur photography was beginning its 
popularity ; Max Levy’s ruled screen, and the half-tone 
block for printing, were being developed ; and we aimed 





the “ high.” 

We have seen that up till this time, the entire develop- 
ment of the photographic lens and its theory had been | 
a step-by-step evolution from fundamental work of the | 


Fig. 1. 
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Englishmen Chester Moore-Hall and Dollond, Wollaston 
and Airy, and the Hungarian, Petzval, and it had 

come to be regarded as inevitable that the solution 

of a problem so complex necessitated complexity 

in the lens system. But in 1893, another Englishman, | 
H. D. Taylor, of T. Cooke & Sons, of York, solved this 

problem by using only three lens elements. The name 

Cooke has been associated with the invention, although | 
its further development and the manufacture of such 
lenses for photography has, from the first, been carried 
on exclusively by my firm in Leicester. The original 
Cooke lens is shown in Fig. 7. In this, Dennis Taylor 
satisfied the Airy-Petzval condition by employing a 
collective and a dispersive lens of approximately equal 
power and spaced apart so that they had a combined 
collective power to form a real image; he separated 
them by air wifich costs nothing. In order to correct 
distortion and oblique chromatic aberration, he divided 
the collective component into two, placing one part 
on one side of the dispersive component and the other 
on the other side. He corrected spherical aberration 
and coma by suitable choice of curves, and astigmatism 
by making the separation of the collective components 
from the stop greater than that of the dispersive 
component. Many modifications have been made 
to the original Cooke lens, some to further refine its 
corrections and some to avoid patents, but no radically 
new principle of photographic lens design has been 
originated since Dennis Taylor invented the Cooke lens 
forty years ago. 

Methods of Computing Lenses.—In the ideal photo- 
graphic lens, almost alone among optical instruments, | 
it is necessary to correct all aberrations, since it has | 
to form flat images of large angular extent by means | 
of wide pencils of light. It is impossible to correct any | 
aberration by itself, independently of others, as any | 
alteration in the data of a system produces an alteration | 
in each of the other aberrations. There are five first | 
order aberrations, 9 second order, 14 third order, and | 
so on, and this form of the aberration function as a| 
series of functions of different orders makes it impossible | 
to obtain an exact algebraic solution of any problem, | 
and makes lens designing a combination of Art and | 
Science. In a theoretical sense, lens aberrations are 
best conceived, following Hamilton, as successive terms 


in @ series expressing the constancy of the reduced 


optical path between object and image, whatever 
route the light takes through the system. The practical 
optician has hitherto confined himself to the first 
and second terms of the series representing, respectively, 
Gaussian imagery and first-order aberrations. The 
latter were first developed in a different manner by 
Airy and Coddington, but were put in a more useful 
form for designers by L. Seidel. Later, Dennis Taylor 


to enter these fields, which we rightly anticipated 
would greatly extend. The appliances used for lens- 
making in those days were of a remarkably primitive 
kind, and we set ourselves to improve them, and to 
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put them on what the late Sir Charles Parsons once 
described as “an engineering basis,” i.c., to adapt 
them for repetition manufacture, and to include the 
ideas of greater subdivision of skill, the limitation of 
error by the use of prescribed tolerances, with inde- 
pendent inspection of the work at every stage. The 
result has been that to-day we make lenses both more 
accurately and more cheaply than was*done in those 


| days. 


Although the methods of manufacture we developed 
are well suited for the making of lenses in indefinite 
quantities of any one pattern, we make 240 different 
models of lenses regularly, each at rates per annum, 
varying from one to scores and hundreds of thousands. 
Since one form of lens, ideal for every use, appears to be 
inconceivable, lenses are generally designed specially 
for particular purposes such as the following :— 

(1) Outdoor and general photography. 

(2) The portrait studio. 

(3) Process work in half-tone and other block- 
making (including multiple colour printing). 

(4) Film production in the studios. 

(5) Amateur or domestic cinematograph camera. 

(6) Film projection lenses. 

(7) Optical systems for sound-recording and repro- 
duction. 

(8) Astronomical photographic lenses. 

Although a few of our designs are fundamentally 
modifications of Petzval’s system, most are modifica- 
tions and developments of Dennis Taylor’s original 


| Cooke triplet and are generally known under that name. 


The Cooke lens, naturally, became our tradition and 
leading inspiration, and on account of its simplicity 
it proved an excellent basis for development in various 
directions. One of these has been the increase of 
aperture. 

Lenses of Large Aperture.—The original lens had 
an aperture f/4 (to f/8). Developments made here, 
which in most cases we may say were the first such 
developments, have, however, increased apertures to 
f/1-3 in standard lenses, and we anticipate producing 
well corrected lenses with aperture f/1, and a field up 
to 30 deg. The rise and development of the kinema 
and film have occasioned the principal demand for 
| more rapid lenses, but when we first produced a well- 
corrected lens with aperture f/2, Fig. 8, The Times 
| reproduced with it stage scenes photographed under 
|normal conditions of lighting. The operators in the 
| Hollywood studios, however, argued that its depth of 
| field must be too slight, for their experience with long 
focus lenses had taught them that they must generally 
reduce the lens aperture to get sufficient depth to 
focus sharply at one time near and distant objects. 
It is true, however, that, for a given size of final image, 
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the shorter the focal length of the lens used for the 
original photograph, the greater is this depth of field. 
Owing to the small area of the film picture or “ frame,” 
however, only short focus lenses are used, and when 
this was realised, the larger aperture lenses were adopted 
at Hollywood, and the glare and heat of excessive 
illumination were reduced, to the great comfort of the 
actors. 

In the competition which has arisen among lens 
makers in this search for large apertures, air-separated 
components, as employed by Dennis Taylor, have 
become general. Recent development of fine-grain 
photographic emulsion (arising from the demand of 
the kinematographers) has stimulated the demand for 
smaller cameras, which are being equipped with lenses 
of proportionately short focus, and these have sufficient 
depth of focus for almost any purpose, even with 
apertures as high as f/2. These approach the ideal 
of apparatus which will permit photography anywhere 
under any condition of lighting. 

Telephoto Lenses.—The telephotographic lens is of 
interest optically. It consists of a collective lens 
with a dispersive lens at such distance behind it that 
the nodal planes are thrown right in front of the 
system and the space between the lens and the focal 
plane is much reduced. It was first introduced for 
photography in 1891, almost simultaneously in England 
(by Dallmeyer), France, and Germany. In distinction 
to the normal type of lens of the time, with its field 
concave to the lens, the telephoto field was convex, 
its Airy-Petzval sum being over-corrected owing to 
the great separation between collective and dispersive 
components. It was not until 1912 that the first 
anastigmat telephoto, aperture f/6, was manufactured, 
and it was made in Leicester under the patent of 
Mr. L. B. Booth; it is shown in Fig. 9. This was 
extensively used in the war by the Air Force. Mr. Lee 
improved this lens at Leicester by reducing the number 
of air-glass surfaces and increasing the aperture first 
to £/5-6, then to f/4-5, and eventually, by separating 
the collective component into two, the aperture was 
increased to f/3-3 (the first telephoto lens to be made 
of such an aperture); this made the lens suitable for 
kinematography. It is shown in Fig. 10. 

Projection Lenses.—The vogue of the cinema has 
called for improved projection systems adequately to 
illuminate the large screens generally employed. The 
angular field of the projection lens is usually small, 
say 10 deg. to 15 deg., but the aperture must be large. 
Formerly, lenses of the Petzval type were used for 
lantern and cinema projection. Mr. Warmisham, at 
Leicester, increased the aperture about 40 per cent., 
reduced the number of glass-air surfaces from six to 
four, and designed the rear member of the system 
so that it should be placed close to the film, and 
thereby he rendered the illumination more equal 
throughout the field. This lens is shown in Fig. 11, 
and well illustrates the adaptation of design to special 
uses. Recently we have produced a projection lens 
having a continuously variable focus, in itself not new, 
but having the novel features that it is corrected for 
astigmatism, field, and for spherical aberration through- 
out its range of focus. It remains in focus on the 
screen as its focal length is varied, and its aperture so 
varies with its focal length that the brightness of the 
image is constant. The design of such a lens fully 
corrected for a range of positions of its components 
is naturally arduous. 

Lenses for Critical Definition.—With the War came 
a demand from the Flying Corps for a lens giving 
extremely good definition over a relatively narrow field 
(35 deg.) at an aperture of f/4-5. The definition 
required was of a far higher standard than was ever 
before demanded by the most exacting photographer, 
for the photographs had to be taken at heights of 
5,000 ft., or more, to escape enemy gunfire. To meet 
this demand, the so-called Cooke Aviar lens was 
designed here by Mr. Warmisham. It is shown in 
Fig. 12. Dennis Taylor had shown that only two 
lenses—a collective and a dispersive—were necessary 
for field flattening, but that it was necessary to sub- 
divide the collective element for the sake of other 
aberrations. He also suggested that these two lenses 
could be duplicated, and placed symmetrically with 
respect to the stop, with the same object in view. 
Mr. Warmisham selected that suggested type of lens 
as being inherently most likely to satisfy the Air 
Ministry requirements, and he developed its corrections 
for oblique spherical aberration and coma and for 
zonal astigmatism so that a very small aberration patch 
for points off the axis results. This lens put our 
country in the fore-front in this service at that critical 
time. 

Lenses for Infra-Red Photography.—Progress in 
photographic emulsion making, and in its colour 
sensitivity, has called for corresponding changes in 
the chromatic corrections of lenses. It is generally 
impossible with available glasses to unify the lens 
focus for more than two points of the spectrum, the 


long of this common focus; and this aberration is 
known as secondary spectrum. Secondary spectrum 
may be reduced by employing certain special glasses, 
as in Cooke apochromatic process lenses of small 
aperture, but the only glasses suitable for large- 
aperture lenses are both expensive and somewhat 
unstable. Under these circumstances three or four 
general types of colour correction are practised. For 
ordinary photography the two points of the spectrum 
which are equalised in focus are those to which the 
human eye and the emulsion, respectively, have 
maximum sensitivity. For photography with pan- 
chromatic emulsion, the two points are both in the 
visible spectrum. For astronomical photography, for 
which critical photographic definition is the first essen- 
tial, two points are chosen in that part of the spectrum 
to which the emulsion is most sensitive, generally in 
the ultra-violet. For infra-red photography, such as 
the enterprise of The Times brought to public notice, 
and for which Leicester-made lenses were used, the 
two points chosen are in the visible spectrum and the 
invisible infra-red, respectively; and certain lenses 
for sound recording and reproduction, where the 
sensitive element is the photo-electric cell, are corrected 
for two points, both in the infra-red. 

Aspherical Surfaces for Lenses.—The development of 
photographic lens design having been pushed thus far 
by the use of spherical surfaces, it is thought by some, 
and to a great extent it is a pious hope, that further 
substantial advance may be made by the use in lens 
systems of one or more aspherical surfaces. We are 
pursuing this problem at Leicester. Any such surface 
must be a surface of revolution about the lens axis, 
and it may be thought a simple problem to produce 
such surfaces by grinding and polishing in machines 
with tools suitably guided by means of formers, or 
constrained by suitable linkages, to follow a prescribed 
path. But nobody who has experience of such things, 
nobody who realises the extent to which every material 
thing lacks rigidity, will readily believe that accuracy 
to within one or two wave-lengths can ever be secured 
by operations which depend upon line or point contact 
between tool and work. Accordingly, we have experi- 
mented with other means, and have found that an 
accurate spherical surface can be reformed as an 
accurate aspherical surface by placing it on an accurate 
aspherical counterpart or mould of material having a 
similar coefficient of expansion but a substantially 
higher softening temperature, and heating them until 
the work reaches its yield point, when it may be 
made to assume the form of the mould. In this 
method, for which a patent application has been made, 
the temperature is far below that at which discs of glass 
are commonly “ dropped” into moulds. 

But however such surfaces may be produced they 
must be relatively costly, for they must be produced as 
individuals and cannot be worked in groups or “ blocks,” 
as spherical surfaces are commonly produced. In 
practice, moreover, the testing of aspherical surfaces 
presents special difficulties in view of the axiom in 
repetition manufacture that the operative must have 
means of testing his work no less accurate than those 
used independently by the inspector. With spherical 
surfaces the simple proof gauge and Newton’s rings 
are available to both workman and inspector, are 
quickly and easily applied, and the sphericity of the 
proof gauge is itself under test continuously as it is 
used. With aspherical surfaces we may have to 
substitute the interferometer for the proof gauge, 
and, valuable as the former is as a means of research, 
it is not yet a workshop appliance. 








GuipE To Patent Law AnD PROocEDURE.—A second 
and enlarged edition of a booklet containing practical 
hints on the patenting and the development of inventions, 
has recently been published by the Imperial Patent 
Service, First Avenue House, High Holborn, London, 
W.C.1. This contains concise explanations of registration 
procedure and advice on all matters connected with the 
patenting of inventions. Copies are supplied gratis on 
application to the Imperial Patent Service. 





Earty Boorse Locomotive.—The new 158-ton loco- 
motive, Princess Royal, of the London Midland and 
Scottish Railway, was put into service recently. On its 
first regular run from London to Glasgow, between 
London and Crewe the train consisted of 15 coaches 
weighing 466 tons, but this was reduced to 14 coaches 
weighing 431 tons between Crewe and Glasgow. The 
maximum speed on the journey was 76-5 m.p.h., which 
was attained at three points. The train arrived at 
Glasgow one minute early. In this connection it is 
interesting to note that it is just 100 years ago since 
bogie wheels were introduced on locomotives. The 
first engine to be so fitted was the Earl of Airlie of the 
Dundee and Newtyle Railway, but in this case the bogie 
was at the rear. The engine was one of three built by 
Messrs. J. and C. Carmichael, of Dundee, and remained 
in service until 1850, after which it was used as a pumping 
engine. It weighed 9} tons and was 20 ft. long, the steam 
ressure being 50 lb. per square inch, compared with 





focus of other wave-lengths falling either short or 





50 lb. per square inch on the Princess Royal. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Presidential Address by Auan E. L. Cuortron, C.B.E., 
M.P.* 


(Concluded from page 502.) 


THE next condition is one in which the gas problem 
differs from the electrical. While special new power 
stations have been erected for the electrical scheme, 
the extra supply of gas at low cost actually comes, or 
will come, from the coke-oven installations, either 
existing or being erected at the pit-heads of various 
collieries, from which gas is blowing to waste. The 
general development of coal-mining, particularly 
in certain areas, points chiefly to the considerable 
increase in the number of these installations. We 
have thus available, or shall have, a very large amount 
of gas for use, and accordingly the gas-grid system has 
a considerable advantage over the electrical, both 
from a capital and an economic point of view. Had 
the coke-oven installation advanced at a more 
rapid rate, the question of a widespread gas supply, 
apart from legal considerations, would have been 
forced to the front earlier, in fact, before that of 
electricity. Examination of the two schemes reveals 
close similarities, but there is one important difference. 
The gas has, or will have, a large excess supply from 
which to draw, whilst the electrical undertaking has 
had to create it by heavy capital expenditure on new 
stations. 

When we come to a more detailed consideration of 
the gas scheme, naturally we find many differences of 
the conditions of supply in various towns; also the 
thermal value of gas is not constant throughout the 
country. No differences can, however, be greater 
than those which existed in the case of electricity ; they 
are probably less, and, moreover, they present no 
fundamental difficulty which cannot be overcome by 
patience and experience. The subject of extended 
gas supply was investigated two years ago by the 
Departmental Committee of Area Gas Supply, and 
the scheme which they recommended is now being 
carried into effect by the Sheffield Gas Company. 
Apart from the Ruhr gas grid, the best example of 
this method of supply is.the network owned by an 
English company operating in Belgium. Practically the 
whole of the country is supplied from the network, 
and superstations have been erected at the water side 
where gas is most economically produced. The 
difficulty arising from the disposal of the coke is 
surmounted by sale abroad as well as to local con- 
sumers. 

If we consider the country as a whole with its 
probable re-settlement and redistribution of population 
from the development of agriculture and the move- 
ment of industries, there seems no real reason why the 
grid system could not be equally well applied to gas 
(as it is to electricity) by coupling up the north with 
the Midlands and the London districts. All such wide- 
spread schemes for the supply of our common needs— 
electricity, water, gas, &c., and their inter-working, 
must be properly administered if the highest efficiency 
is to be obtained. As examples of inter-working we 
can consider :-— 

(a) Electrically-driven pumps for the water grid, 
operating during periods of least demand to obtain the 
lowest possible rate for current. 

(b) Gas-engine-driven pumps in the coke-oven areas 
for the water grid. 

(c) Electrically-driven pumping for gas on a similar 
basis. 

{d) Gas-engine-driven electric generating stations 
using cheap gas from storage as the supply for peak 
electrical loads. 

(e) Water-storage systems to act through turbines 
on electricity supply systems. 

(f) The foregoing combined with water-supply 
systems in some cases. 

The proper use of all these forms of energy (for each 
has supreme advantages in certain applications) is 
absolutely essential if an efficient national scheme for 
all is to be developed. It is one which would be in 
advance of any already existing in other countries. 

As the electricity grid has been mentioned several 
times by way of example, perhaps some more detailed 
reference to what it is doing and what its objects are 
may be given. It is the largest scheme of its kind in 
the world. After lagging behind other nations in 
regard to the supply and distribution of electricity, 
Britain is now taking pride of place. The object of 
the scheme is to increase consumption, and so, by 
making possible the economical operation of the super- 
power-stations, reduce the cost and still further 
stimulate consumption. Before the all-generating 
stations can be run at their full capacity, it will be 
necessary to connect immense numbers of factories, 
houses and rural districts. It is needless for me to 
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enumerate the advantages accruing from an abundant 
supply of electrical energy. 

What is being achieved by electricity affords a 
powerful stimulus to prosecute with despatch those 
schemes described for water and gas, both of which 
have so intimate a relation with the needs of our 
common life and offer such a good prospect of a 
return for the money expended in carrying them out. 
There are a number of other common services, apart 
from those mentioned, in which improved efficiency, 


' 
| trade to one-third of its former size, and a corresponding 
drop in the number of people it employs, resulting from 
the competition of eastern countries with wages and 
standards of life much below ours, would involve not 
| only the existence of the firms and their capital (often 
| comprising the savings of the operatives), but also the 
| operatives themselves, their houses and the towns they 
|live in. Such a risk exists to-day, and it is too great 

| for any ordinary firm or group of firms to face alone. 


There is little doubt that we have been saved from 


THE STARRETT VIBROMETER. 


A SIMPLE form of vibrometer suitable for measuring 
the amplitude of the vibrations of steam and hydraulic 
turbines or other high-speed rotating machinery, is shown 
in the accompanying illustration. The instrument has 
been designed and made by Messrs. The L. 8. Starrett 
Company, of Athol, Mass., U.S.A., and is known as the 
Starrett Vibrometer. It consists of a heavy cast ring, 
| about 34 in. in diameter, which is supported on three 





considered from the point of view of the general re-| a far worse state of unemployment than exists to-day | blocks of aerated rubber about 1 in. in thickness. 
equipment of the country, would be secured if they| by the advent of new industries and their rapid A dial gauge is located in the centre of the ring, being 


were 80 co-ordinated, inter-related and extended. 


For instance, the development of the sewerage and | wireless, and perhaps the gramophone, as good examples. | in the ring and is clamped by means of a set-screw. 


development since the war. Of these we may take 


| fitted with a radial rod which passes through a slot 
By 


drainage systems of the country should promptly | Others, such as the automobile industry, have developed | slacking back the set-screw, the gauge can be removed 


follow that of a general water supply. This is essential 
in villages, where the risk of epidemic arises, not only 
directly, but also from the reaction on the water supply 
of an inefficient sewage disposal system. There is also 
the question of the drainage of large areas of the 
country, a matter which has been the subject of much 
investigation and of many recommendations, which, 
at any rate in modern times, have been carried out but 
rarely. A notable instance is the drainage of the Ouse 


Basin, a very extensive project from which it is hoped | 


many advantages will come. At the present time it 
is hardly likely that land reclamation schemes such 
as that of the Wash will proceed, although we have 
before us the magnificent example of the Dutch, in 
their reclamation of the Zuyder Zee, lately completed. 

Continuing the examination of the subject, we might 


take that of transport, where there is already a con- | 


siderable development of the modern trend of co- 
ordinated and centralised control. The rapid develop- 
ment of the commercial vehicle on the road has forced 
the adoption of a plan of inter-working between road and 
rail, and the extension of this principle will continue. 
The development of waterways, examples of which 
are the Grand Union now in progress, and the Notting- 
ham-Humber scheme practically completed, indicates 
that the long neglect of this important system of 
transport is coming to an end. The numerous canals 
that are out of use must be considered for other pur- 
poses, perhaps in certain cases for rural water supply. 


Up till the present, road building has oceupied far | 


too prominent a place in the undertaking of public 
works, 
there are undoubtedly many bottle-necks still left in 
the country which could advantageously be removed ; 
some at the entrance to towns and others at cross roads 
almost nullify any gain afforded by the new main roads. 
The question of road bridges and level crossings over 
railways is important, and a vast amount of work 
would arise if these matters were satisfactorily settled. 

If we regard speed as one of the absolute needs of 
the railway as compared with the road, it would not 
be unreasonable to assist the railways to ease their 
own bottle-necks. For instance, to reduce the time 
of the journey between Manchester and London to 


2} hours, the by-passing of towns such as Crewe, | 


Stafford and Rugby, would probably be necessary, and 
the same process would have to be applied to other main 
lines. But a far more important question is that of the 
electrification of suburban railways. 
areas of South Lancashire and the West Riding of 
Yorkshire, densely populated as they are, and threaded 
by a close network of railways, are particularly suitable 
for such a development. It would result in much work 
for many trades, and a great improvement in travelling 
and transport facilities. All that is possible should be 
done 
maintaining their particular industrial suitability for the 
retention of their existing manufactures and in the 
development of new trades if the older ones fail. If 


trade fails, the migration of population may eventually 


leave the northern areas derelict. 

Time will not permit of the consideration of all 
other schemes of national re-equipment which might 
with advantage be undertaken, but they are many, 
and all must bear their due relation one to the other 
and to the whole, and in each the mechanical engineer 
can play a great part. There is, however, one more 
service I might refer to, in which the suggested council, 
or a section of it, might give great assistance ; 
will call “ Research for New Industries.” 
object of this would be to discover by intensive investi- 
gation, new industries to replace those which are either 
leaving us altogether through the competition of other 
countries, or which will in the future considerably 
reduce their output and the number of hands they 
employ. Such new industries might either be of a 
nature similar to those they replace, or of an entirely 
new character, designed to assist in redressing the 
present balance of over-production by increased power 
of absorption. The more generally accepted way, of 
course, is to leave matters like this to the initiative of 
individual firms. Under present conditions this way 
has not proved sufficient. World conditions are too 
strange and distorted ; collective action seems again to 
be called for. For instance, a decrease in the cotton 


The old policy should not be revived, but | 


The industrial | 


by the Government to assist these areas in | 


this I} 


The specific | 


| so enormously that their supply, use and service, form 
|one of the principal occupations of our national life. 
| It is true that these new industries have rarely arisen 
| from directed research, but their value in helping to 
redress the present want of balance in trade and 
|} employment encourages the suggestion that a special 
| organisation for researches in such industries should be 
| set up as an urgent national need. In these develop- 
ments, as well as in other schemes for national equip- 
ment, the mechanical engineer can play a leading part, 
from initiation to completion. 
The Institution as it develops will doubtless assist 

| to the utmost of its power in the general work for the 
benefit of the State. 
“Then none was for a party, 

Then all were for the State, 

Then the great man helped the poor 

And the poor man loved the great.” 


In one important direction—namely, that of fostering 
invention—the assistance of the Institution can be 
invaluable. It is realised by an increasing number of 
people that the need for invention is even greater to-day 

|than it ever was, for from inventions of the right 
|character spring the new industries to employ our 
workless. Invention may, in fact, prove an important 
| factor in the solution of the unemployment problem, 
and to foster it we should do all we can. In research, 
in which the Institution has been a leader for so long, we 
should continue our active participation, and by means 
of a central register secure better co-ordination of the 
work of all. In the local branches, such excellent centres 
of vigorous growth, I take a pardonable pride, as they 
have sprung from the meeting in Manchester called by 
the late president, Mr. Daniel Adamson, and myself 
many years ago. By them we keep in the closest touch, 
not only with the members themselves, but also with 
the engineering practice of all parts of the country. 
Thus we have a magnificent intelligence system by 
|which all technical improvements are reflected to 
headquarters in London, and so become available for 
all. The Institution will doubtless in the future extend 
its sphere of usefulness into our national life, and, in an 
enhanced position, will take its place as a wise 
counsellor and sure guiding hand. 

| We have many great achievements to our credit. 
The illustrious names in the records of our Institution 
are graven also in the records of our country, and inspire 
us to emulate their deeds. There is ample room and 
urgent need for our work in the future, and over a 
wider sphere than our predecessors had. New respon- 
| sibilities and duties will be cast upon us, and these, I 
| have no doubt, we shall carry out successfully—even as 
they did. The mechanical engineer still retains those 
sterling qualities which were so outstanding in the leading 
men of other days, and in this new work he will go for- 
| ward with energy and devotion to recover and to extend 
our industrial standing, to increase our common happi- 
ness, and to embellish the fame of our Institution in all 
the countries of the world. 


| Rune anp Drawtne Strencii..—Our attention has 
| recently been drawn to the uses and advantages of the 
Manormus drawing instrument. This consists of a ruling 
stencil, protractor, and lettering guide made of trans- 
parent celluloid and measuring 7 in. by 34 in., the 
longitudinal edges of which are parallel. Of the lateral 
edges, that on the right is rectangular, and that on the 
left is cut off at an angle of 75 deg. Conical holes, to the 
number of 230 have been drilled in the stencil. These 
are drilled with accuracy, and act as a guide when the 
point of the pencil is put perpendicularly into the required 
hole and the stencil moved along the ruler or T-square. 
By means of the holes, parallel lines, squares, rectangles, 
hatchings, auxiliary lines for lettering, and other ruled 
lines can be obtained with precision and in gzeat variety, 
while circles, of radii ranging from in. to 2} in., can 
also be described. By using the left edge of the instru- 
ment guide lines for oblique lettering can be drawn; 
for upright lettering the right edge is used. The stencil 
should prove useful, not only to engineering draughtsmen, 
but also to architects, surveyors, and other professional 
men, and students. It is obtainable, price 4s., or with 
a metal rail for use on an easel, 4s. 6d., from Mr. H. 
Castan, 36, Claremont-road, Ealing, London, W.13. 
A demonstration booklet containing numerous examples 
of what can be done with the instrument is also supplied, 
price ls. 3d. 





and used for other purposes. 

From the centre of the dial gauge, a light spindle 
extends vertically downwards to the plane on which 
the instrument is resting, and a radial pin near the 
upper end of this spindle engages with a quick-pitch 
helical groove formed in another spindle, the axis of 
which is parallel with the first-mentioned spindle. 
Any longitudinal movement of the latter will thus 
cause the second spindle to rotate. This second spindle 
is connected to the pointer of the dial gauge through 
multiplying gear, which includes a hair spring arranged 
so that the first spindle is pressed down on to the plane 
on which the instrument is resting. 

In making a test, the instrument is placed on the 
bedplate of the machine, of which the vibration is 














to be investigated, when the machine is at rest, the dial 
of the dial gauge being then turned round by means 
of the knurled rim to bring the pointer of the gauge 
to the zero. When the machine is running, if the 
balance is imperfect, the pointer of the dial gauge will 
vibrate over the scale, which is graduated in thousandths 
of an inch, so that by noting the distance which the 
pointer travels over the scale, the actual movement 
of the machine bedplate can be measured in the above- 
mentioned units. 

The reason that the measurements are reliable is, of 
course, that the vibrations of the machine bedplate 
are absorbed in the aerated-rubber supports, and the 
ring, owing to its inertia, remains stationary in space. 
The central spindle, however, makes direct contact 
with the bedplate and moves with it, the movement 
being transmitted to the dial gauge as already explained. 

The makers point out that the amplitude readings 
obtained from the instrument at points near the bear- 
ings of a rotating machine are useful indications of the 
dynamic balance of its rotor. The instrument is, 
however, particularly intended to enable a comparison 
to be made between one set of readings and another 
|set obtained later under similar load conditions. 
In the case of steam or water turbines, such comparisons 
made at regular intervals, would enable any slight 
change in the balance of the rotor to be detected. 

All parts of the instrument are chromium plated 
or nickel plated to prevent rust, and the rubber pads 
on which it rests are held in dove-tail grooves, so 
that they can easily be replaced. The instruments are 
obtainable in this country from Messrs. L. 8. Starrett 
and Company (Great Britain), Limited, 35, 36 and 37, 
Upper Thames-street, London, E.C.4. 








British STANDARD SPECIFICATION FOR TUNGSTEN- 
FiraMent Exvecrric Lamps.—An addendum, under 
reference C.D. (ELG) 833, has been issued to Specifica- 
tion No. 161-1932, by the British Standards Institution. 
| This gives schedules for navigation lamps and for lamps 
for road-traffic control electric light signals. This 
addendum will be forwarded gratis, on receipt of a 
stamped addressed envelope, by the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 





8.W.1. 

















ENGINEERING. 





535. 











ESCALATOR TUNNEL CONSTRUC- | cess to the platforms is obtained. The inclined 
TION AT KNIGHTSBRIDGE TUBE | ‘tunnel contains two escalators, with a fixed stairway 














STATION. between them. The escalators run at a speed of 


THE original Knightsbridge station, on the | 51-14 ft. 
Piccadilly Railway of the London Underground 
system, suffered under the disadvantage that the | 
bottoms of the lift shafts were at some distance 
from the platforms, with the result that passen- 
gers were delayed and inconvenienced. When 
the time came to replace the lifts by escalators, it 
was, therefore, decided to build a new station at 
the junction of Sloane-street and Knightsbridge, 
the position of which is indicated in Fig. 1. It 


| 90 ft. per minute, and have a vertical rise of 
They are of the pattern which has now 
been standardised by the Underground authorities* 

The scheme of reconstruction at Knightsbridge 


|was in charge of Sir Harley H. Dalrymple-Hay, 
11, Regent-street, London, 8.W., who also designed 
and supervised the tunnelling section of the work. 
The design and construction of the booking hall, 
machinery chamber and street work was, however, 
transferred by arrangement to Messrs. Mott, 
Hay and Anderson, 9, Iddesleigh House, London, 
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Fie. 2. Merrnop or Support Durtna Excavation. 


will be seen from this plan that the floors of the 
booking hall and of the chamber for housing the 
machinery operating the escalators have been placed 
some 14 ft. beneath the carriage-way, and that access 
to the former from the footways is obtainable by 
three short stairways, one each at the south east and 
south-west corners of Sloane-street and Knights- 
bridge, and one at the north side of Knightsbridge, 
opposite Sloane-street. It will also be seen that a 
tunnel, with an internal diameter of 23 ft. 24 in., 
has been driven from the booking hall at an inclina- 
tion of 30 deg. to the horizontal, to a 26-ft. diameter 
chamber at —69-86 level, 100 feet below, O.D. 
being taken as datum, and that opening out of 
the side of this chamber are two passages, which 
cut through the top of the west-bound station 
tunnel and lead to two stairways, from which 





|S.W. The resident engineer for both sections of 
the work was Mr. P. F. Seale, and the principal 
contractors were Messrs. Mitchell Brothers, Sons 
and Company, Limited, 137, Victoria-street, London, 
8.W.1. 

We do not propose to deal in any detail with the 
construction of the booking hall and machinery 
chamber. It may, however, be mentioned that this 
work was complicated by the dense street traffic, 
which had to be maintained without interruption, 
and by the presence of numerous water and gas 
mains, and electricity supply and telephone cables, 
not to speak of two large sewers, all of which had 
to be diverted. In order not to interfere with the 
traffic, it was necessary to construct the booking- 








* See ENGINEERING, Vol. exxiii, page 38 (1927). 





hall roof just under the carriage-way in twelve 
sections, the positions of which were carefully 
worked out, so that the obstruction in the street 
was reduced to a minimum; and this was effected 
so successfully that at no time during the progress 
of the work were any complaints of congestion 
received. As the sections of roadway occupied 
corresponded to a bay of the roof steelwork in only 
a few cases, many of the main girders and supporting 
columns had to be erected in headings, and some 
of the joists had to be placed in position under 
portions of the roadway which were actually 
carrying traffic at the time. 

On the other hand, most of the difficulties met 
with in this class of work were encountered in the 
construction of the escalator tunnel, and the 
methods adopted to overcome them embodied a 
combination of expedients which, so far as can be 
ascertained, has not been previously employed. 

As a rule, the first operation in carrying out the 
tunnelling portion of an escalator contract is to 
drive a small pilot heading on the axis of the 
inclined tunnel. This heading serves the three 
purposes of exploring the ground, of forming the 
first of a number of consecutive concentric stages in 
the process of construction, and of reducing the 
piece of ground open at any one time to a reasonable 
amount. Access to this pilot heading from the 
surface is obtained by an access shaft and heading, 
in the siting of which certain conditions have to be 
complied with. These conditions are that the access 
shaft and heading must interfere as little as possible 
with the street works, that the access heading is 
sufficiently long to accommodate idle trucks and 
bogies and sufficiently high for the pilot heading to 
be started well above the point at which the enlarge- 
ment operation will begin. 

The access shaft for the Knightsbridge East tunnel 
was sunk within a hoarding ona large island in the 
middle of the road. It was so placed that it was 
outside the booking hall area, except for a small en 
croachment at one point. It was lined with 12-ft. 
internal diameter cast-iron tunnel segments, and was 
about 30 ft. deep. The access heading was driven 
from the bottom of this shaft at right angles to the 
centre line of the escalator tunnel. It was lined 
with four 11 ft. 8} in. tunnel segments, each pair of 
segments being joined by an 11 ft. 8} in. key 
segment and two hardwood wedges. In section 
the heading was therefore something between a 
circle and a square, with a minimum axis of 9 ft. 
through the centre. A second access heading, whose 
centre line was in a vertical plane through the 
centre line of the escalator tunnel, was then driven 
by breaking out the side of the first. Work on the 
pilot heading of the tunnel was begun at the point 
where these two centre lines intersected. 

In sinking the access shaft, water was encountered 
at level 6-5, which was about 2 ft. below the 
invert of the access heading, but the pilot heading 
was constructed as far as possible without pumping. 
Work was then stopped, pending the installation 
of compressed air plant. Before this was done, 
however, borings were taken to determine the 
depth and extent of the water-bearing strata, and 
though it was possible that there was a small 
depression in the blue clay, which might be cleared 
by pumping, these all gave the same results. A 
typical boring, such as that given in Fig. 4, showed, 
in fact, that the top of the blue clay was at level 0-0, 
or about 36 ft. below street level. Above this was 
a 6 ft. bed of coarse ballast, over which was a 2 ft. 
layer of fine ballast and sand, while between the 
latter and the underside of the sub-soil were various 
beds of sand and loamy sand. All the ground above 
the blue clay was very unstable, and the sub-soil 
consisted of a number of old road surfaces, one 
above the other, and forming a hard compact layer 
5 ft. thick. All the borings showed the water level 
to be at about level 6-5, thus indicating a basin of 
considerable extent, or possibly an underground 
stream. A gradual fall in this water level, probably 
owing to the abnormally dry weather, was noticed, 
while other variations over short periods were 
traced to pumping for the foundations of a new 
building, which was being erected nearby. 

It was evident that compressed air would have 
to be used to exclude the water from the work- 
ing face, and steps were taken to instal the 
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necessary plant. The housing of the compressors 


was, however, difficult, owing to the fact that no | foundations of one building were only about 21 ft. | round the tunnel, 
space was available on the very limited working below street level, and would thus have been in | air losses through the lining. 


site at the top of the access shaft. It was there 
fore decided to form a chamber by constructing 
a length of 12-ft. diameter tunnel out of the access 
shaft at the same level, but on the side opposite 
to the access heading. The length of this chamber 
was limited by an adjacent public lavatory, but 
sufficient room was obtainable to instal compressors 
with a capacity of 900 cub. ft. of air per minute. 
The air-lock was formed by building two brick 
bulkheads, in which lock doors were fitted, in the 
length of access heading leading out of the access 
shaft. 

When the tunnelling work it 
soon became apparent that, owing to the porous 
nature of the ground, the air losses would be 
excessive. In order to reduce these losses to a 
minimum, all the joints in the cast-iron lining were 
caulked as close down to the working face as possible 
and all the concrete head-walls and junctions were 
treated with bituminous paint. Nevertheless, it 
was only by advancing the working face in very 
small sections that the pressure could be maintained 
sufficiently high to keep the water in check, the 


was re-started 


average progress being one ring in twenty-four | 
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Very large plant 
would therefore have re- 
quired to carry out the enlarge- 
|ment work under compressed air, 
| owing not only to the increased 
diameter of the tunnel, but to the 
| proportionately greater losses which 
| would occur through the joints in the lining. The 
|cost of such a plant, together with the difficulty 
|of housing it, rendered the discovery of some 
}means of reducing the required capacity highly 
desirable. 

Further, as shown in Fig. 1, the 23-ft. 24-in. dia- 
meter tunnel would have been below the buildings on 
the south side of Brompton-road. These buildings 
are five-storey steel-frame structures, and it was safer 
to assume that their stanchion foundations were on 
unstable ground than that they had been carried 
down into the blue clay 36 ft. below the street. 
Actually it was discovered at a later stage that the 


in good ground. 
been 


| danger had any trouble developed in that portion of 
the tunnel which was them. Moreover, 
|though most of the ground above the ballast was 
‘normally moist, and consequently had some cohe- 
sion, the conditions encountered in the pilot heading 
|showed that this cohesion was quickly lost when 
the compressed air escaped through the working 
face, and the ground then became exceedingly 
| difficult to hold. It was feared that this loss of 
}cohesion would be increased so much in the large 
tunnel that there would be a real danger of small 
slips affecting the building foundations. There was 
also a possibility of a run in the face, owing to a 
sudden loss of air pressure, especially when the top 
of the excavation was in the water-bearing ballast or 
just below it. The effect of a sudden drop of pressure 
would then have been to allow an inflow of water 
and ground, in the event of any portion of the face 
being open. In consequence, a subsidence in the 
ground above would have been started, the extent 
of which would have varied with the amount that the 
timbering of the face collapsed. Such a subsidence 
would, almost inevitably, have caused extensive 
damage to the overlying structures, and might 
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hours, as against six rings for this type of heading | conceivably have resulted in their collapse. 
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9.0" Pilot Heading 
In order to carry out the work at reasonable 
speed without excessive air consumption or risk 
|to neighbouring properties, the possibility of using 
| special hooded shields, both for enlarging from the 
pilot heading to the 14-ft. tunnel and then from 
| the latter to the 23-ft. 24-in. tunnel, was considered. 
This scheme had the advantage that by advancing 
the shield ahead of the working face by means of 
the clay-pocket system, it would have been possible 
to excavate for each tunnel ring under the protection 
of the hood. Further, if the clay pockets had been 
excavated well outside the cutting edge of the 
| shield, a skin of puddle clay would have been formed 
which would have reduced the 
On the other hand, 
|it would have been difficult to control the larger 
| shield on a slope of 30 deg., and progress would there- 
|fore probably have been very slow. At Knights- 
bridge West, where similar water-bearing strata 
were encountered, a heading was built just above 
water level and steel-sheet piles driven through the 
|invert to form a cofferdam. In this way the water 
| was kept away from the face without using com- 
pressed air, and the danger of a “run” was there- 
| fore practically eliminated. Unfortunately, to have 
|adopted this method at Knightsbridge East would 
have meant placing part of the pile heading outside 
the limits of deviation laid down in the Railway 
Company’s Act. 
| It was, therefore, finally decided to employ the 
| Joosten soil-consolidation process. This process, 
which has been in use in Germany for a number of 
years, was introduced into this country by Messrs. 
| John Mowlem and Company, Limited, 91, Ebury 
Bridge-road, London, 8.W.1, who share the rights 
with Messrs. Siemens-Schuckert (Great Britain), 
Limited, 30, New Bridge-street, London, E.C.4, the 
patent holders. The process enables sand, ballast or 
gravel, to be consolidated into a dense conglomerate, 
\like artificial stone, by successively injecting into 
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SPECIMENS OF CONSOLIDATED MATERIAL. 
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them silicic acid and a solution of a suitable salt. |gubes could be driven and the ground consolidated. 
After injection, the two chemicals combine and the | This chamber had to be designed to give access to 
resulting precipitate binds the loose particles of the | a face of ground equal to the length of the upper 
ground together, the action being almost instant- | half of the escalator tunnel and about 3 ft. wide. 
aneous. Sir Harley Dalrymple-Hay decided to|It also had to be sufficiently deep behind the face 
apply this process at Knightsbridge to form a hood |to allow the gear employed in driving the tubes 
of consolidated ground round the line of the escalator | to be operated. As the degree of accuracy with which 
tunnel and to seal this hood off as far as possible | the tubes and pipes for injecting the consolidated 
on the top of the blue clay, as shown in Fig. 3.|chemicals could be driven was unknown, it was 
Such a hood, if carefully supported, as the excava- | necessary to keep them as short as possible to reduce 
tion progressed, would, it was considered, prevent | deflection, while, as the working chamber was to 
slips starting from above, and would form a more | be subjected to air pressure during the main tunnel- 
or less effective barrier to the passage of air and |ling operation, it had to be made reasonably air- 
water. Experience on other Underground works | tight and sufficiently strong to resist the stresses 
made it safe to assume that the sand and ballast | set up. For these reasons, it was obviously best 
could be successfully treated in this way, but | for the working chamber to be a length of tunnel 
there was some doubt whether the loamy sand | concentric with the escalator tunnel, and of suffi- 
could be equally satisfactorily dealt with. ciently large diameter to expose the required driving 
In order to obtain a measure of protection at| face. The actual method of construction is shown 
places where the process might fail, thirty-nine | in Fig. 4, from which it will be seen that the chamber 
4-in. steel tubes were, therefore, driven round the | consisted of a composite length of 26-ft. and 27-ft. 
outside of the tunnel at 12 in. centres, as shown | tunnel, the top of which was horizontal and included 
in Fig. 3. As these tubes were pitched 1 ft. 6 in. | a vertical curved section to bring its lower face into 
away from the outside of the tunnel, they were in | a plane parallel to the joints in the escalator tunnel. 
the consolidated ground and would have acted as a |The upper end was closed by a concrete head-wall, 
support for the latter in case of local failure. If, | through which access was obtained to the air lock, 
on the other hand, the process failed over a large | and the lower end was finished off with nine half- 
area, it would have been possible, by excavating | rings of 27-ft. tunnel. The latter section formed 
out to the tubes, to have cross-poled between them |the working chamber proper, and the object of 
and thus obtain a safe and stable support for the | constructing it in half rings was to enable the driving 
overlying ground. face for the tubes and consolidating pipes to be 
To carry out this scheme necessitated the con- | pushed as far down the slope as possible without 
struction of a working chamber from which the ‘encroaching on the water-bearing ground. To 





have employed the full circular construction would 
have required a much larger supply of compressed 
air than was available at the time, in order that 
the water might be excluded from the working. 

As the tunnel rings acted as continuous arches, 
it is evident that where part rings were used some 
additional support was necessary. To have formed 
abutments under the free ends of these half rings 
would, however, have meant excavating clear 
of the position to be occupied by the escalator 
tunnel. The method illustrated in Figs. 2 and 5 
was, therefore, adopted. This consisted of a system 
of timber props set as nearly as possible radially 
and, as some of these props came on the pilot 
heading, the latter was bricked up solid for the 
length affected. The rest of the chamber provided 
access for the construction of the half-ring sections, 
which would have been difficult to build by directly 
enlarging the pilot heading. The area between 
the inside of the flange of the leading half ring 
and the future escalator tunnel formed the driving 
face for the tubes and consolidating pipes. The 
maximum distance from this face to the blue clay 
was about 35 ft., and was not considered excessive. 

The crown of the cast-iron rings forming the upper 
portion of the working chamber were in close proxi- 
mity to the surface of the road, the clearance in some 
places being as little as 2 ft. 6in. As the road 
could not be closed, mining could not be carried 
out without some protection from the weight of the 
traffic. As shown in Fig. 4, 12 in. by 6 in. by 44 Ib. 
rolled steel joists were, therefore, laid parallel to 
the road at 2 ft. centres, and with their bottom 
flanges 1 ft. 4 in. below the ground level; and the 
intervening space was filled with concrete, the raft 
thus formed being spread with 6 in. of tar macadam 
to provide a temporary running surface. This raft, 
which was laid in three sections, to minimise inter- 
ference with the traffic, was sited so that adequate 
bearing was obtained for the rings, which were 
dangerously near the road surface. 

As already mentioned, it was necessary to ensure 
that the 4-in. boring tubes should occupy the correct 
position relative to the escalator tunnel, as any con- 
siderable divergence would have rendered them 
of little value and any encroachment would have 
made excavation more difficult. It was, therefore, 
decided that driving would be more accurate than 
boring, in the sandy ground, while the drawbacks 
of using this method through the ballast would be 
mitigated by the fact that the tubes would be large 
enough to allow everything but an occasional large 
stone to pass through them. A scheme of driving, 
which is illustrated in Figs. 6 and 8, was therefore 
worked out by Messrs. John Mowlem and Company, 
Limited, who acted as sub-contractors for this 
part of the work. To ensure correct positioning, 
9 in. by 4 in. timbers were set to the exact rake and 
alignment of the tunnel by curved ribs, and were 
firmly fixed in position. Driving sledges, consisting 
of a steel baseplate with two pair of guide plates, 
were specially designed to work on these timbers, 
and a compressed air hammer, arranged to drive 
exactly on the axis of the 4-in. tube, was located 
behind the sledge. It was found that with this gear 
the tubes could be driven through the coarse ballast 
without difficulty at an average speed of about 
lin. per minute. Asa check on the accuracy of the 
driving, a number of the tubes were cored out. An 
electric torch was then passed down to the lower end 
of each tube, and the light sighted in over two 
profiles spaced some distance apart above the 
driving face and fixed on the correct slope for the 
tubes. Of the tubes tested in this way, the maxi- 
mum divergence at the leading end appeared to be 
only a few inches. 

The work of driving the tubes was carried out 
simultaneously at a number of points, and the total 
length of 1,350 ft. was completed in four weeks. 
Meanwhile, a start was made on the consolidation. 
The injection pipes used for this purpose were 13 in. 
in external diameter, the leading length having a 
driving point, and being perforated for a length of 
2 ft. They were driven by an air hammer in the 
same way as the boring tubes between which they 
were located, as shown in Figs. 3 and 5. This was 
done to ensure that the boring tubes were bound 





firmly in the ground and to prevent the free flow 
of the chemicals being interfered with. The pipes 









































were first pitched in the proper position and driven | with compressed air alone. Moreover, the effective- 
A measured quantity of silicic | ness of the Joosten process in consolidating the 


for a length of 2 ft. 
acid was then pumped into the ground, the pipe 
driven for another 2 ft., and more chemical injected. 
This cycle of operations was repeated until the clay 
was reached, the pipe being then withdrawn 2 ft. at a 
time and the salt solution injected at each stage. 
On the completion of the consolidation, the con- 
struction of the escalator tunnel was commenced, 


compressors, with a capacity of 6,000 cub. ft. per | 


minute, having been installed for this purpose in 
a finished section of the booking hall. 
top rings were first built inside the completed 


| been dispensed with. 


The three | 


section of the 27 ft. tunnel, and were held in position 


by filling the intervening space with concrete. 
The tunnel was next driven downwards from the 
solid basis formed by these three rings below the 
half rings of 27 ft. iron, and the void over the 
upper portion was filled with concrete, until the 
place where the half rings ended and the consolidated 
hood began was reached. The consolidation was 
very patchy under the first few rings of the hood, 
and care had to be exercised to support the ground 
adequately when working ahead. As the work 
progressed, however, conditions improved, until, 
when the face for ring 18 was excavated, the hood 
outside the lining was found to be consolidated 
with the exception of a few feet in the centre of 
the crown. A section through the strata at this 
place is given in Fig. 7, from which it will be seen 
that the consolidated ground extended for various 
distances inside the tunnel, depending on the 
porosity of the ground. The blank space in the 
crown persisted throughout the whole length of 
the tunnel, and was probably due to one or more 
of the consolidated pipes being deflected slightly. 
By pricking one or two feet outside the excavations 


it was, however, discovered that hard ground 


existed, and as there was no indication of abnormal | 


air loss at this point, it appears that the hood was 
complete. 

It was also found that the chemical treatment of 
the sand strata had produced the equivalent of a 
soft friable sandstone, which was excavated by 
pneumatic picks, but was not sufficiently hard to 
impede progress. The coarse ballast overlying the 
clay had been turned into a conglomerate with the 
chemical precipitate forming a binder between the 
stones. This was comparable in hardness to a 
20 to 1 Portland cement concrete and was also 
readily excavated by pneumatic picks. As shown 
in Fig. 9, the consolidation produced a dense mass 
in each type of ground which was effective in 
holding the air pressure in the workings. It was 
not found necessary to use the 4-in. tubes for cross 
poling. Nothing was, in fact, seen of them until 
about half the escalator tunnel had been built, 
when one appeared inside the excavation just above 
springing level on the left-hand side. Fortunately 
it did not foul the cast-iron tunnel lining and its 
deflection was apparently caused by a large stone 
which was found riding across its lower end. 

In commenting on this method of construction 
in the light of the results obtained, Mr. Seale 
pointed out that the air necessary for the tunnelling 
operation had been actually supplied from one 
2,000 cub. ft. per minute compressor, while if the 
work had been carried out under ordinary condi- 
tions some 7,500 cub. ft. per minute would have 
been required. 
tion, considering the area of the face and the size 
of the working, could, in his opinion, only be 
accounted for by the resistance set up by the 
consolidated ground and by the effectiveness of the 


|forward in order to indicate to some extent the 


| flask distillation. 
|of the apparatus used have been well prepared and 


This surprisingly low air consump- | 


puddle clay skin outside the lining in stopping 


leakage through the joints. Though it is 
unusual in tunnelling work of this kind for some 


not | 


slight settlement to occur, even when the ground | 


is stable, and as a result for new cracks to appear | 


in neighbouring buildings, no complaint of any 
such damage has been received and tell-tale levels 


showed that the settlement did not exceed } in. | 


| for some examination. 


| bonise or oxidise. 
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those with carbon filaments.” The correct presenta- 
tion of the facts is that the carbon filament has been 
long superseded by the metal filament vacuum lamp, 
and to-day the metal filament vacuum lamp is, in 
its turn, being rapidly superseded by the gas-filled 
lamp. 

The book has 494 pages and an index. In the 
opening chapter the reason which should decide the 
choice of a locality in which to build a house are 
considered, and the claims of England, Scotland 
and Wales in respect of rainfall are reviewed. The 
choice of a site with regard to soil, ground water, 
and so forth, is next considered, and so on in 
subsequent chapters. The house must be dry and 
healthy, hence concrete under building, damp- 


proof courses, parapet gutters, parapet covering, 
In due 


ground indicates that the boring tubes, though a 

useful additional safeguard, could probably have 

If this had been done, a 

further economy in time would have been achieved, 

not only due to their omission, but to the reduction 
in size of the working chamber. 
LITERATURE. 
— 

The Analysis of Oil for the Production of Lubricants. By 
Artuur A. Asnworts, M.A., A.M.Inst.C.E. London : 
Ernest Benn, Limited. [Price 9s. net.] 

In the evaluation of crude petroleum, the determina- | 

tion of the lubricating oil content is an important | 

factor. Many methods have been proposed in|down pipes, and so on, are dealt with. 
order to ascertain the maximum yield of high-grade | course warming and lighting, water supply and 
lubricating oils, particularly those which have | drainage, receive attention. But the house drainage 

a low change in viscosity over a wide change of | system must be connected up to some main drainage 

temperature and show the least tendency to car-| system, and this calls for two chapters on sewerage 

The present volume is devoted | and sewage disposal. There are four more chapters 

to one important aspect of crude-oil evaluation, | after this, dealing with (i) materials used in sanitary 

viz., the devising of a system of analysis in order | work ; (ii) sanitary surveys and reports ; (iii) refuse 
to determine the maximum yield of lubricants from | disposal, etc.; and (iv) legal notes. The book is 
various raw stocks of crude petroleum. Mr. Ash- | lucidly written and is provided with 372 illustrations. 

worth gives an elaborate description of a system A 

of analysis which he has devised and put into | Starkstrommesstechnik. 

fairly successful practice, and details are given of| D1Pt-Ive. V. Viewse. 

| 37-5 marks.] 


the technique which he has developed during a long | , : 
and extended study of the sabien. S g| As the editors of this compendium remark, electro- 





Edited by G. Brion and 
Berlin: Julius Springer. [Price 


general method of interpreting the results of the 
The large dimensional diagrams 


reproduced, and all interested in the subject will 
find much valuable information given in a form 
intelligible even to the non-specialist. 





Many of the} : 
7 technical measurements are now a special branch 
to those studying applied chemistry in branches other , , 
than the oil industry . | ment. In producing this handbovk for laboratory 
v* . “ ’ am 00 . - . P . 
After detailing the various operations in the | and practice, only “ heavy engineering has been 
even so, there are over 450 pages of 
assembly, the pipe still, chemical treatment, the | Closely-packed material. i b pr el 
measuring of viscosity and the calculation of yields. supplemented by a bibliography at the end Of eac 
section and by numerous references. The editors 
used in the changing of receivers for distillate and | have had the support of a group of well-known 
residue, and a critical study is made of the inherent | 0 ae 
; 7 ; ; > ° . . . : £ i a] > v .: € > ~ Cc 
difficulties which are associated with the distillation | Starting with electrica measurements, mu 
| well-known ground is obviously covered. The 
i i ati iven is fairly c 2 o date 
appear to prevent the easy disengagement of vapour, | information given is fairly complete and up to date, 
the result being what is technically termed “ bump- | thoug A od Boies 
ing,” when large volumes of vapour become suddenly | &°° ; Where standai "of ele oa : 
disengaged, some of the liquor being carried over | lations are given, as for the testing of electricity 
The author gives | , F n £ 
the results of his observations of the causes of these | deutscher a ayo Sg The ae nae 
sudden ebullitions in flask distillations. In a|it vety handy to have the several me : 
| . . 7 ae P . » 
(page 46) refers to “terms of kinematic viscosity collected in this manner, even though at times - 
expressed in poises or centipoises.” We do not | ™@Y have to complete his information a e 
know what authority there is for this designation, | references. Under auxiliary apparatus, potentio- 
is the stoke or centistoke. In order to illustrate | For calibrating the latter, potentiometer methods 
the procedure used in the calculation of yields of | 27° 8'V&"- | : adie 
lubricating oils, an example is given, detailing the The section on high-voltage measurements 1s ¢ 
with the specifications of the oils desired by the this branch. The testing equipment is described, 
refinery, the analysis selected being that “of a and the methods are given for measuring current 
ve eo toad « ° a alia - anttel 
Roumanian non-paraffinous residual oil. It is put | #nd voltage at high voltages. The remaining 
and the testing of cables and insulators, This part 
is altogether a useful piece of work. 

The second half of the book is devoted to machi- 
various methods of measurement are described, 
the individual machine types are separately dealt 
| with. When discussing methods of measurement, 

Drainage and Sanitation. By E. H. Brake, C.B.E. ‘ j 
Fourth Edition. London: B. T. Batsford, Limited. | sary. We feel, however, that the inclusion of 
[Price 15s. net. | machine theory has rather crowded out or abridged 
: : . |more important material on testing. It is, of 

which still remains one of the best introductions to | 
| 
and this difficulty is all the greater when there are 
hate , g 

sanitation as applied to domestic architecture. It| several contributors; nevertheless, we cannot 

is, however, in some respects not quite up to date, | escape the feeling that there is too much brevity 
tects, who use it as a text book, to bear this in | that machine theory—however useful—might have 
mind, more particularly those who may be sitting | been sacrificed if space were limited. Beyond this, 

As an example of what we | we have nothing but praise for an excellent book, 


devices applied by the author will prove of service : . : 
lof electrical engineering capable of separate treat- 
system, a general account is given of the vacuum | included ; . 
‘ The subject matter is 
Valuable hints are given relating to the method 
experts in their several subjects. 
of viscous fluids under vacuum. Viscous fluids | 
h here and there the reader will complain of 
|too much brevity. 
i i : al: f 7 Jerband 
mechanically into the receiver. | meters, these relate, naturally, to the Verbs 
: P wi : f i si oi e, f inductance 
chapter on the measuring of viscosity, the text | Measuring resistance, capacitance, and i F 
1. of kei ie . te i > ans srs are included. 
as the generally accepted unit of kinematic viscosity | meters and instrument transformers ¢ 
: ; airly ‘ indicate > i ance of 
actual analysis of a raw oil and comparing the data fairly long one, and indicates the imports 
parts deal with measurement of dielectric losses, 
nery. After two general chapters in which the 
ee . . . . . 
the relevant theory is in place—indeed, it is neces- 
Tuts is the fourth edition of a well-known text book 
’ course, difficult to know where to draw the line, 
the study of the first principles of drainage and | 
and it is necessary for young surveyors and archi- |in some of the earlier and more general parts, so 
mean, take the following, which will be found at | well produced and illustrated. 








On the other hand, the speed of construction was | the bottom of page 114. “ The globes or bulbs are 
low, the total period from the start of the working | hermetically sealed, so that no impurity can be 
chamber to the completion of the escalator tunnel | given off into the air, and the light is derived from 
being about 29 weeks, or an average of two rings|the incandescence of either a carbon or a metal | 
per week, as against the usual average rate of/| filament. The lamps containing metal filaments 
five rings per week. Nevertheless, progress was | require very careful handling, as the filament is 
better light than 


probably as good as could have been obtained’ easily broken, but they give a 





THERMAL Gas-CLosinc For Or Crrcurr-BREAKERS : 
Erratum.—We are asked to point out that the last 
three lines of the second paragraph of the article on 
“ Thermal Gas-Closing for Oil Circuit-Breakers,’”’ which 
appeared on page 474 of our issue of October 27, should 
read “‘the only auxiliary apparatus required being a 
dry cell or a bell transformer. 
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THE PUBLIC WORKS, ROADS AND 
TRANSPORT EXHIBITION. 


Or the various exhibitions of a technical nature 
which are held in London, the biennial Public 
Works, Roads and Transport Exhibition, at the 
Royal Agricultural Hall, Islington, is, perhaps, 
the one which most closely concerns that im- 
portant section of our civic life, the ratepayers. 
This exhibition, which was opened on Monday of 
this week, and will close to-morrow, is largely 
devoted to machines and apparatus connected with 
municipal activities, and the intelligent “‘ man- 
in-the-street ’ has an opportunity of seeing, by 
an inspection of the latest plant shown at it, 
whether his elected representatives are making 
wise use of the money that the rate-collector insists 
upon him contributing. The display, amongst other 
things, covers those very necessary public services 
of street cleansing and lighting, refuse collection, 
traffic regulation, and road-making and maintenance, 
all matters of interest to the ratepayers. To those 
responsible for carrying out this and kindred 
work, the municipal engineer, the contractor and 
the consulting engineer, the exhibition provides 
practical comment on many of the papers read 
at the Congress of professional societies, which is 
held concurrently with it. The holding of the 
exhibition frequently, as at two-yearly intervals, 
may, therefore, be well justified, and it is pleasant 
to be able to record that, even though we are still 
in difficult times, it is well supported by exhibitors 
and public alike. 

As to the display itself, there is no one marked 
feature differentiating it from others, though 
perhaps the ubiquity of the small compression- 
ignition engine as a source of power both in vehicles 
and in stationary plants is more marked than 
formerly. Novelty there certainly is, but it is chiefly 
evident in detail. Enterprise is also noticeable, 
not perhaps so much in breaking fresh ground as 
in the willingness of manufacturers to meet their 
customers’ demands in wider ranges of machines, 
and in simplification and adaptation. The quality 
of the exhibits can hardly be said to have improved 





four cylinders, and a four-speed gear-box. It 
enables the vehicle to be effectively handled on the 
soft ground of dumps, and to negotiate the steep 
hills often found in their vicinity. 

Messrs. John Fowler and Company (Leeds), 
Limited, Leeds, have two main exhibits, viz., a 
road roller with a compression-ignition engine, and 
a motor gully emptier. The road roller was com- 
pleted just prior to the opening of the Exhibition, 
and the time available did not permit of a sufficient 
examination being made for a full account to be 
given here. 

The gully emptier is illustrated in Fig. 2, Plate 
XX, and is the motor-operated form of the Fowler 
steam gully emptier. The front part of the vehicle 
is formed with a roomy cab housing the propelling 
engine and the exhauster, &c. The rear part 
carries a large tank subdivided by two longitudinal 
partitions and surmounted by a cylindrical vacuum 
tank. The part of the tank between the partitions 
has the bottom sloping downwards to the rear at 
an angle of 30 deg. and forms the sludge compart- 
ment, which has a capacity of 705 gallons. The 
side compartments, which are cross-connected at 
the front, hold clean water for re-sealing the emptied 
gullies, and have a total capacity of 850 gallons. 
At the end of one of them is a separate tank for 
waste water, i.e., that drained from the sludge. This 
holds 70 gallons. The vacuum tank has a capacity 
of 165 gallons. The suction hose is armoured and 
is 44 in. in diameter. It is attached to the top of 
the vacuum chamber and is supported by a balanced 
jib crane. The suction valve at the end of the 
hose is of quick-acting design and below it is a steel 
pipe of suitable length for the gullies being dealt 
with. The pipe from the exhauster in the cab is 
likewise attached to the top of the vacuum tank. 
When the suction pipe is placed in the gully to be 
emptied, the exhauster is started up and when a 
sufficient degree of vacuum has been obtained, 
usually in about 20 seconds, the suction valve is 
opened and the whole contents of the gully are 
drawn up into the vacuum tank. They are then 
transferred to the central sludge tank below, through 
an air-tight valve, operated from the cab, and the 


as, in accordance with British tradition, it has | gully is re-filled with clean water by a small hose. 
always been good, but here and there are to be | The large hose shown folded at the rear of the tank 


seen useful refinements which not many years ago 
would have been regarded as unnecessary. In 
accordance with our usual practice, we make no 
attempt at a complete or even a general survey, 
but confine ourselves to comments on those exhibits 
which are shown for the first time this year, or 
which have hitherto not been referred to in these 
columns. A few of the firms showing vehicles 
connected with public sanitation are first dealt 
with. 

A refuse-collecting vehicle of the type shown in 
Fig. 1, Plate XX, is being exhibited by Messrs. 
John I. Thornycroft and Company, Limited, Smith- 
square, London, S.W.1. This is known as the 
‘A.A. Forward” low-loading refuse collector, 
and has a capacity of 12 cub. yards. As will be seen, 
the loaded refuse is enclosed by rolling shutters. 
The body is of steel throughout and has internal 
dimensions of 15 ft. by 6 ft. 6 in., with the roof 
5 ft. above the floor level. The vehicle actually 
shown, otherwise generally similar to that illustrated 
in Fig. 1, has a movable floor which is me- 
chanically-operated through a Thornycroft power 
take-off on the gear-box of the engine. The 
floor is made of hinged steel slats which are 
attached to roller chains on their undersides, 
driven by sprocket wheels on a countershaft. A 
bulkhead is fitted at the front end of the floor, 
and is used for compressing the load as well as 
discharging it, loading taking place from the rear 
forwards. The discharge takes place from the 
back of the vehicle, the tail-door being hinged from 
the top and having a ratchet device which retains 
it in the open position during discharge. The 
chassis and cab are made by Messrs. Thornycroft, 
with Eagle bodywork, and the movable floor by 
Messrs. Transport Engineering Company, Limited, 
_ 661, Old Kent-road, London, S.E.1. The chassis 


is fitted with 27 in. by 6 in. single and twin pneu- 
matic tyres, and has the firm’s standard equipment. 
The wheelbase is 13 ft. 4} in., and the turr ing circle 
47 ft. in diameter. 


The engine is of 38-h.p., with 








is for sewer-flushing purposes. It is fitted with a 
full-bore quick-opening valve, which enables the 
entire contents of the clean water tank to be dis- 
charged in under one minute. The sludge is de- 
watered by an automatic separating system, the 
waste water being emptied where convenient and 
the sludge being discharged in a semi-dry condition 
through a large door in the rear of the vehicle, 
having an opening of 9 sq. ft. and being operated 
by means of a small hand winch and wire rope. 

The vehicle may be also used for street washing. 
For this purpose four nozzles, shown immediately be- 
hind the front wheels, are provided. These give fan- 
shaped jets which cover a width of 8 ft. and enable 
an area of 4,000 sq. yards to be washed perfectly 
clean with one filling of the tank. Sprinkling heads, 
located below the headlights, are fitted at each side 
of the vehicle, with control levers worked from the 
cab for varying the width on either side. The 
pressure is sufficient to cover a width of 50 ft., and 
when covering 45 ft., one tank full of water will 
sprinkle over 1} miles of road. A jet with universal 
adjustment and situated on the near side of the 
vehicle is available for channel damping in dry 
weather, or for kerb washing. The wheelbase of the 
vehicle is 11 ft., and the turning radius is 22 ft. 
The engine is of 35-55 h.p. with a maximum speed of 
1,700 r.p.m. It has four cylinders, 4% in. in dia- 
meter by 54 in. stroke. The fuel tank has a 
capacity of 20 gallons, and the maximum travelling 
speed is 20 m.p.h., four speeds and reverse being 
provided. 

Of the various vehicles shown by Messrs. Shelvoke 
and Drewry, Limited, Letchworth, two have been 
developed since the last exhibition. The vehicle 
illustrated in Fig. 3, Plate XX, is a barrier-type 
freighter dust cart. The loading is done from the 
rear, an arrangement which enables a larger body 
to be provided and provides a more effective screen 
for passers-by (uring the emptying of the bins. 
The chassis is fitted with a large van-type body, 
with adequate ventilation and lighting at the top. 





The floor of the body consists of a thick reinforced 
rubber belt wound on rollers at the front and rear, 
and supported in between by a number of ball- 
bearing tubular rollers. On the belt is mounted 
a vertical barrier which, when loading commences, 
is situated near the rear of the vehicle. The refuse 
is tipped on to the floor between the door and the 
barrier, and as this space is filled the barricr is moved 
towards the front of the vehicle by turning the 
forward roller by hand. This operation is repeated 
until the whole of the body is filled. It will be 
noticed that the chassis is sloped downwards 
towards the rear, the floor being correspondingly 
inclined. This makes it possible to utilise the maxi- 
mum capacity of the body without trimming the 
load, whilst the height for lifting bins is reduced. 
A steel-faced tail-board is provided, and can be 
used as a rear barrier when required. Rear doors 
are fitted. When the vehicle is full, it is taken to 
the destructor or tip, the tail-board lowered, and 
the doors opened. The rear roller is then turned by 
hand and the floor moves rearwards, effecting 
complete discharge. Discharge can be made under 
a low roof, and is stated to occupy only about one- 
third of the time required when using tipping bodies. 

Messrs. Shelvoke’s other new exhibit is the 
compact freighter-cesspit emptier, shown in Fig. 4, 
Plate XX. The design of the vehicle has been kept 
as simple as possible consistent with efficiency. 
The tank has a capacity of 700 gallons, and is 
flanked by lockers for the combined suction and 
delivery hose, of which there are six 10-ft. lengths, 
3 in. in diameter, with the necessary couplings. 
A “ Reval” exhauster pump of the rotating-drum 
type is employed for creating the vacuum for 
suction, and also the pressure for discharge by pipe 
line when necessary, the operations being controlled 
by a simple and positive change-over valve actuated 
by a single lever. When gravity discharge is 
required, this is made by a port 12 in. in diameter 
at the rear of the tank, which is inclined to facilitate 
the flow. The intake and delivery valves are also 
situated at the rear, and a combined air filter and 
safety valve is fitted between the tank and the 
exhauster. The vehicle is very mobile. Although 
it is 15 ft. 9 in. long overall, the wheel base is only 
7 ft. 3 in. and the turning radius 12 ft. 4 in. 

Of the exhibits of pneumatic tools for numerous 
purposes shown by Messrs. The Consolidated Pneu- 
matic Tool Company, Limited, 170, Piccadilly, 
London, W.1, many have been already described 
in these columns, but one of the later products of 
the firm, viz., a portable air compressor driven by 
a compression-ignition engine, may be fittingly 
dealt with here. This plant is illustrated in Fig. 5, 
Plate XXI. It has a two-cylinder compressor, with 
cylinders 5} in. in diameter by 5 in. stroke, and 
having a piston displacement of 120 cub. ft. of 
free air per minute at 100 lb. per square inch 
pressure when running at 800 r.p.m. This can, 
however, be increased to 150 cub. ft. per minute 
by running at 1,000 r.p.m. The compressor is 
direct driven by a four-cylinder Dorman-Ricardo 
compression-ignition engine, with cylinders 4 in. in 
diameter by 5 in. stroke. It is pressure-lubricated 
and can be started from cold by means of an 
ordinary starting handle. An auto-pneumatic 
control is fitted which slows up the engine as soon 
as the compressor becomes unloaded, whilst the 
speed is controlled by a governor regulatirg the 
stroke of the fuel pumps. The operating cost of 
the set is stated to be from one-fifth to one-eighth 
that of a petrol-engine set. The plant is suitable 
for operating two rock drills or concrete breakers, 
or four pneumatic spades or tampers, or five Boyer 
riveting or chipping hammers, or two sump pumps. 
The latter are also a recent product of the firm. 
They are driven by a rotary air motor and are 
lowered as a complete unit into the trench, sump, 
tank, or other receptacle to be drained, no priming 
being required. 

In our account of this exhibition held in 1931, 
we described a 10-h.p. crude-oil locomotive made 
by Messrs. Ruston and Hornsby, Limited, Lincoln. 
This firm is exhibiting this year a 16-20 h.p. 
locomotive, the actual running of which is demon- 
strated on a short length of track of 2-ft. gauge. 
This locomotive is illustrated in Fig. 6, Plate X XI, 
and has, generally, the same main features as the 
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smaller engine. It is, however, made in two hewn) 
viz., the slow-speed model, which has three gear | 
changes giving travelling speeds of 2}, 4} and 
6} m.p.h., respectively, and the fast-speed model, 
with three speeds of 3}, 5}, and 8 m.p.h. In 
either case, the normal travelling speed may be 
increased up to approximately 40 per cent. when | 
travelling with light by accelerating the 
normal engine speed, which is 850 r.p.m. The | 
locomotive is arranged with the engine crankshaft 
longitudinal to the frame, with a fan-cooled radiator, 
having thermostatic control, transverse to it at 
one end, and the fuel tank, sand box, &c., at the 
other. The engine, of a two-cylinder, compression- 
ignition, four-stroke-cycle type, is made by Messrs. 
R. A. Lister and Company, Limited, Dursley, and 
runs on paraffin, gas oil, or Diesel light fuel oil, 
&c. The drive is transmitted to both axles, through 
the three-speed constant-mesh gear-box, by roller 





loads, 


chain. The gear-changing is effected by a single | 
lever. The various controls are conveniently | 
grouped near the driver's seat. Full brake equip- | 
ment, sanding gear, and other accessories are 


provided. The wheelbase is 2 ft. 7} in., and the 
wheels, which are of cast-steel, are 16 in. in diameter | 
on the tread. The method of springing is such | 
that the axles move up and down on a radius with | 
the driving chains, the tension on which is thus | 
unaffected by an uneven track. The hauling| 
capacity on the level with a rolling resistance of 
30 lb. per ton is 45, 35, and 22 tons for the respec- 
tive speeds of the slow-speed model. On a gradient 
of 1 in 20 the corresponding capacities are 7, 5, 
and 2 tons, respectively. The figures for the high- 
speed model are, on the level, 45, 28 and 17 tons, | 
and on a 1 in 20 gradient 7, 34, and 1 ton. 





Another type of oil-engined locomotive is being 
shown by Messrs. Robert Hudson, Limited, 38a, 
Bond-street, Leeds. This is a 20-h.p. ‘* Hunslet ” 
locomotive for 2-ft. gauge, with two-speed gear, | 
and has been previously described in these columns. 
Two other recent products of Messrs. Hudson, 
viz., a reversible switch and a 4-cub. yard pouring | 
skip with a ball-shaped discharge contro!, have 
similarly been dealt with in connection with the 
last British Industries Fair, i.e., in ENGINEERING, 
vol, cxxxv, page 212 (1933). The skip is being 
shown on this occasion in conjunction with Messrs. 
R. H. Neal, Limited. An informative display of 
different types of light railway wagons and roller- 
bearings for them may be mentioned as noteworthy 
in Messrs. Hudson’s exhibit, which also includes a 
variety of other railway material suitable for 
contractors’ requirements. 

To the range of locomotives for 2-ft. gauge, with 
internal-combustion engines, Motor Rail, 
Limited, Simplex Works, Bedford, have added a 
20-28 brake horse-power 2}-ton ‘‘ Simplex Diesel ”’ | 
locomotive. This is being shown for the first time | 
and is illustrated in Fig. 7, Plate XXI. The simple 
constructional lines of the firm’s other locomotives 
have been retained, but a narrower frame has been 
adopted, and an engine with a rapid acceleration 
and wide speed range fitted, the latter change 
simplifying driving by reducing the amount of gear- 





Messrs. 





changing needed. The engine is placed across the 
frame, with the radiator towards one end and the | 
driver's footplate towards the other. The overall | 
length of the locomotive is 9 ft., and the width over | 
the frame, 4 ft. The height from the rails with an | 
average-sized driver is 5 ft. 10 in., but a lower seat | 
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forward and reverse directions, and the gears are 
in constant mesh. The clutch is of the single-plate 
type. With the engine runniug at 1,000 r.p.m., 
the locomotive speeds are, in low gear, 3-5 m.p.h., 
and in top gear, 7 m.p.h., but these can be readily 
increased 50 per cent. by accelerating the engine. 
Taking a frictional resistance of 30 lb. per ton, 
i.e., allowing for hard-running trucks or indifferent 
track, the load hauled at low gear on the level is 
39 tons, and at top gear 26 tons. On a gradient 
of 1 in 20, the figures are 6} tons and 3} tons. 
With ball or roller-bearing trucks and well-main- 
tained heavy track, the load hauled can be con- 
siderably increased. The fuel consumption is 
0-44 pints of Diesel oil per brake horse-power per 
hour. 

The auto-truck made by Messrs. R. A. Lister and 
Company, Limited, Dursley, is now well-known in 
connection with the transportation of light loads, 
and its flexibility has been utilised in the interesting 
cleansing equipment shown in Fig. 8, Plate X XI. 
This combination is intended for either municipal 
or industrial service, and consists of the Lister auto- 
truck tractor truck with interchangeable sweeper- 
sprinkler and refuse-collecting trailers, the illustra- 
tion showing the former. The tractor is of the firm’s 
standard three-wheeled type, the chassis of the 
sweeper-sprinkler trailer being carried on two wheels 
at the rear and supported by a stiff yoke at the front, 
a swivelling connection being made with the tractor. 
The combination can be manceuvred within a turn- 
ing radius of only 9 ft. 8in. and the controls of the 
trailer are brought well to the front so as to be 
operated from the driving position on the tractor. 
The broom of the trailer is driven by a Lister ]}-h.p. 
petrol engine, which also drives a pump to feed the 
sprinkler. The water is contained in a cylindrical 
galvanised tank of 145 gallons capacity. The width 
of ground swept by the broom is 5 ft., and the power 
of the tractor enables sweeping to be done on rising 
gradients up to a slope of 1 in 15. The refuse- 
collecting trailer, not illustrated, consists of a wooden 
end-tipping body reinforced with steel angle pieces, 
and mounted on a stepped-up frame of steel chan- 
nels. The capacity of the body is 7 cub. yards. 
Sliding metal covers in two sectors are provided on 
each side. The loading height is 4 ft. The body is 
tipped to an angle of 45 deg., by means of tele- 
scopic tipping gear, 2} in. in diameter, the winding 
mechanism of which makes the operation very easy, 

Of the five engines shown by Messrs. Lister, 
two are new models. One of these is illustrated in 
Fig. 25, page 542, and is known as the “ Lister Diesel 
engine Mark C.E.”’ As this name implies, it is of the 
compression-ignition type. It is a two-cylinder 
engine with cylinders of 4} in. bore by 43 in. stroke, 
developing 10 h.p. to 16 h.p. at 800 r.p.m. to 1,200 
r.p.m. The characteristic feature of the firm’s 
designs, i.e., the dual combustion chamber is em- 
bodied. This is controlled by a single lever, by the 
manipulation of which alteration in the total com- 
bustion chamber volume is made to relieve the 


from cold, and lowers it for normal running. The 
fuel consumption on full load is about 0-6 pint 
per brake horse-power-hour. A wide range of fuel 


oils can be used. The other new engine, the 
‘Lister Diesel engine Mark 3/1,” is a single- 


‘ 
The dual combustion chamber is also 
this. The fuel tank and cooling hopper 


‘ylinder engine developing 3 h.p. at 600 r.p.m. 
adopted in 
are, in this 


(Nov. 17, 1933. 
creeper base, the area of which is proportioned so 
as to give a ground pressure of 8 lb. per square inch ; 
the weight of the machine in working order is 
6} tons. It is therefore particularly suitable for 
operating on soft ground. The travelling speed is 
} mile per hour. The jib shown in Fig. 9 is 
that used for the shovel, trencher and skimmer. 
As a shovel, a steady output of 20 cub. yds. per 
hour in hard dry clay is possible; as a trencher, 
a trench 2 ft. 6 in. wide by 8 ft. deep has been 
cut in hard gravel at the rate of 100 cub. yds. 
in 8 working hours ; and as a skimmer, the output 
averages 20 cub. yds. per hour. When used for 
loading, the machine is capable of 3 cycles per 
minute. 

A lattice type jib is employed when the machine 
is used as a crane, dragline, or grab. The hoisting 
rope has a lift of 12 cwt. at a radius of 16 ft., the 
hoisting speed being 115 ft. per minute. The 
slewing speed is 6 r.p.m., and the dragging speed 
115 ft. per min. The capacity when used as a 
dragline is illustrated by the fact that silt and peat 
have been excavated from a 15 ft. waterway at 
the continuous rate of cub. yds. per hour. 
Waterways up to 30 ft. in width can be dealt with. 
As a grab, the machine removed 2 ft. of deposit, 
from a ditch 2 ft. in width, at the rate of 270 lineal 
yards per day, the cost working out to 2d. per 
lineal yard. Power is obtained from a 25-20 brake 
horse-power petrol-paraffin engine, having a fuel 
consumption of } gallon of paraffin per hour, and 
a lubricating oil consumption of 2 pints per day. 
The operator is housed in a comfortable cab with 
a good outlook. All the motions, i.e., hoisting, 
slewing, derricking, grab placing, travelling and 
steering, are controlled from one driving position. 

A second exhibit on Messrs. Priestman’s stand is 
the ‘“ Level-cut”’ grab illustrated in Figs. 21 to 
24, opposite. The actual appearance of the new 
grab, of which a } cub. yd. example is displayed 
on the stand, is well shown in Fig. 21, but it will be 
to refer to the diagrams to make its 
The ordinary “clamshell” type 
in Fig. 22. As the two buckets 


* 
-~e 


necessary 
operation clear. 
grab is shown 


of this grab are hinged on a common pivot 
on which the closing rope pulls, the holding 


rope, by which the backs of the buckets are sus- 
pended through links, must descend as the grab 
closes, with the result that the cutting edge describes 
a curve of the nature shown by the dotted lines and 
the face of the buckets changes from almost hori- 
zontal to vertical. The precise result depends on 
the degree of skill, in the double manipulation 


involved, that is possessed by the operator. In the 
level-cut grab shown in Figs. 23 and 24, the 


buckets have independent pivots to which the 
holding rope is attached through the linkage shown. 
To close the grab, the pivots are pulled together by 
the horizontal falls of the closing rope. The grab 
| can thus be lowered so that the cutting edges enter 
|the ground to the required depth at the beginning 
|of the stroke. The faces of the buckets are then 





| compression for cranking, raises it to obtain a start | practically vertical, and become wholly so during 


| the remainder of the stroke, during which the edges 


make the horizontal traverse shown, and the height 
lof the bottom of the holding rope, A, remains 
| constant. This will be clear from Fig. 24, which 
| shows the grab in the closed position. The level 
| cut obtained by this new grab makes it particularly 
| useful for such operations as canal dredging and 
| ditch cleaning, where it is necessary that an even 


can be fitted which will reduce this dimension to| case, mounted on the engine itself in a compact | bottom surface should be maintained. It is claimed 


5 ft. 5in. The locomotive is therefore very suitable 
for use where space is restricted. 
is 3 ft. 44 in., with wheels 17} in. in diameter. 
Both axles are driven by heavy roller chains from | 
the gear box. | 

The engine is a two-cylinder cold-starting com- | 
pression-ignition engine of the Dorman-Ricardo | 
type, and developing 19 brake horse-power at | 
1,000 r.p.m. and 28-5 brake horse-power at 1,500} 
r.p.m. A Davies detachable-tube fan-cooled radiator 
is fitted. The fuel-injection system of the engine 
includes C.A.V.-Bosch fuel pumps, and a centrifugal | 
governor controls the idling speed at about 350 r.p.m. | 
The engine, however, is fully and rapidly flexible | 
from idling speed up to 1,800 r.p.m., control being by | 
a single lever; a governor limits the maximum | 
speed, The gear box gives two speeds, in both the 


manner. On full load under any normal working 


14 pints per hour, though, it is stated, still lower 
consumptions have been recorded on test. 

An important contribution to mechanical excava- 
tion has been made in the introduction, by Messrs. 
Priestman Brothers, Limited, Holderness Foundry, 
Hull, of a light and mobile excavator of } cub. yd. 
capacity. This machine, which was developed in 
1932, is illustrated in Fig. 9, Plate XXI, and has 
been named the** Cub,”’ on account of its small size. 


It is of the fully-revolving type, and it has the very | 


useful and possibly unique characteristic of requiring 
only two jihs to operate six attachments, viz., shovel, 
trencher, skimmer, dragline, grab and crane. 
will be seen from Fig. 9, in which it is shown 
equipped as a shovel, the machine is mounted on a 





As 


| that the “ level-cut *” grab has from twice to five 


[he wheelbase | condition, the fuel consumption does not exceed | times the efficiency of a ** clamshell”? grab when 


| working in difficult material. 

The vertical high-speed compression-ignition 
|engine developed by Messrs. Blackstone and Com- 
|pany, Limited, Stamford, has been recently de- 
| scribed in these columns, and several typical ex- 
|amples are shown on this firm’s stand. An 
interesting application is that of the engine as 
arranged for automatic starting and stopping, 
shown in Fig. 10, Plate XXI. This equipment is in- 
tended for use with pumping plants remote from an 
| electric supply, or in situations where the charge for 
| current is high. The illustration shows a Blackstone 
high-speed vertical oil engine, developing 10 brake 
horse-power at 1,000 r.p.m., driving a Blackstone 
‘“Unchokeable *’ pump through a _ bevel 


vertical 
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EXHIBITS AT THE PUBLIC WORKS, ROADS AND TRANSPORT 
EXHIBITION. 


(For De scription, SFE Page 539.) 
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gear-box. The power unit consists essentially of 
the engine, a starting motor and charging dynamo, 
a battery for operating the starting motor and a 
small switch-board for controlling both the motor 
and the dynamo. 

The starting motor is of the ‘“‘ Bendix” type, 
coupled to the engine crankshaft by a belt as seen 
at the right of Fig. 10. It has a 24-volt electric 
starting set, working in conjunction with the firm’s 
patented oil-relay switch. The automatic control 
equipment in a pumping set consists of a float 
switch in the water, or sewage, sump to cut in or 
out at a predetermined level of the water. Storm 
or clean water pumping plants may be controlled 
by a pressure switch. On contact being made, the 
starting motor revolves the engine, the forced 
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pumping period is too short to effect this, the 
stopping control is automatically transferred from 
the float, or pressure, switch to the switchboard, 
and the engine continues to run until the batteries 
are in order for the next starting cycle. When this is 
effected the plant shuts down until the float switch, 
&c., again operates. 

| The varied display of Messrs. Ransomes and 
| Rapier, Limited, Waterside Iron Works, Ipswich, 
|includes several products of distinct interest, not 
|hitherto shown. The 6/4 cub. ft. tilting-drum 
| concrete mixer illustrated in Fig. 11, Plate X XI, is 
| one of these. This mixer gives a high output for 
| its weight, which is 22} cwt. complete, the output 
| being approximately 45 to 50 cub. yards per eight 
‘hours. The skip has a flush capacity of 6 cub. ft. 
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lubricating system of which builds up pressure 
against the piston switch and the governor is auto- 
matically opened to give full fuel for starting. The 
engine then commences to fire and attains full speed, 
upon which the starting motor is cut out and the 
governor controls the engine in the normal manner. 
On the stopping contact being made, the current 
from the starting battery energises the governor 
solenoid, which operates the oil-control valve so as 
to allow the oil in the control-piston cylinder to 
escape to the engine sump. The lubricating oil 
pressure thus falls off and the piston is pushed 
back by means of a spring, this action cutting off 
the supply to the fuel pumps. The engine cannot 
be started if there is insufficient lubricating oil 
in the sump, and will stop automatically if, during 
a long run, the lubricating oil level falls below the 


safety line. Protection is thus afforded to the 
main bearings. 
Protection is also given to the battery. Should 


start the first time, the starting 
motor is cut out after running for a short time. 
Two more starts are automatically attempted at 
short intervals, after which an alarm bell rings, or 
some other device functions to call attention to the 
defect, so that the shortage of fuel or lubricating oil 
or faulty adjustment responsible for the failure, 
can be corrected. If a duplicate set is installed 
this can be arranged to start with a slightly higher 


the engine fail to 





LeveLt-Cut Grasp; Messrs. PrRigESTMAN Brotruers, LIMITED. 


|of unmixed materials. The time needed to mix 
| the charge is 30 seconds, and six seconds are required 
| to discharge the 4 cub. ft. of mixed materials. 
| drum is 2 ft. 9 in. in diameter by 2 ft. 7 in. in depth. 
| The mouth is 1 ft. 7 in. in diameter. It is fitted with 
| two two-lattice-type self-cleaning blades, and has 
a working speed of 19 r.p.m. The hoisting gear for 
the skip is novel and essentially practical. The rope 
from the winch drum passes over a quadrant attached 
to one of the skip arms and through a tube to the 
other side, where it returns over a similar quadrant 
to the corresponding winch drum. It is therefore 
self-adjusting, and there is no overhead 
The skip has a high angle of discharge, and an 
automatic knock-out prevents overwinding. Power 
is derived from a 3-h.p., four-stroke cycle, Lister 
hopper-cooled petrol-paraffin engine, running at 
600 r.p.m. and situated in a lock-up steel casing 
above the rear wheels. The fuel tank has a capacity 
of 1 gallon, and the fuel consumption is approxi- 
mately 1} gallons per day. 
Renold roller chain, and the sprocket-wheel and 
pinion have machine-cut teeth. The frame is of 
| straightforward construction and is mounted on 
|four steel-tyred wheels with a wheel base of 
| 4 ft. 74 in. 
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At the rate of 34 batches per hour the approximate 
output is 13 cub. yards per hour. The mixing 
drum rotates at 16 r.p.m. and is fitted with lattice- 
type blades, which have proved efficient with any 
kind of aggregate, either dry, semi-dry, or wet. 
Power is provided by a Lister radiator-cooled petrol 
engine developing 9 h.p. at 1,000 r.p.m. Two 
other sizes of concrete mixer are also shown. 

The 1-ton petrol-electric truck, mobile crane illus- 
trated in Fig. 13, Plate X XI, represents another of 
the firm’s activities. It can handle loads of 20 ewt. 
with the jib at 7-ft. radius, or 9 ewt. at 11-ft. radius, 
at a lifting speed of 30 ft. per minute. The travelling 
speed is variable up to six miles per hour. The 
jib can be slewed through the full range of 244 deg. 
in 14 seconds, and the crane is stable on its own 
wheels in any position of the loaded jib. The luffing 
speed is 15 seconds for the full range. The total 
weight, in working order, is about 34 tons. The 
standard crane is fitted with a jib 12 ft. in length 
and provided with a safe-load indicator, though a 
telescopic jib having a range of adjustment from 
12 ft. to 17 ft. can be fitted. This type of jib is shown 
in Fig. 11. The power unit consists of a petrol 
engine driving a variable-speed generator, which pro- 
vides current for the four independent motors by 
which the hoisting, slewing, lufting, and travelling 
motions are effected. The potential of the current 
supply varies from zero to 170 volts, and the 





speed of the various motions is controlled by 
manipulation of the engine-accelerator handle. 


When the engine is started its speed is not suffi- 
cient to excite the generator, but when any par- 
ticular motion of the crane to be used the 
appropriate selector is engaged, after which control 
is taken over by the handle mentioned above. 
The handle and selectors may be seen at the rear of 
|the crane. The driver stands on a pair of fold- 
|ing pedals below the control gear. On stepping 
| off the left pedal the travelling motion is imme- 
| diately braked, whilst stepping from the right pedal 
| locks the accelerator handle in the engine “ turning 
|over’’ position. The long lever near the controls is 
|a steering tiller, which controls all four wheels. 
The turning radius is small, enabling the crane to 
| be driven round right-angle corners in gangways 
7 ft. 3 in. wide. Braking devices are fitted to all 
|motions, and slipping clutches and other safety 
| devices are fitted on the various mechanisms. The 
| loading platform is 5 ft. 6 in. long by 3 ft. 11 in. wide. 
| The cost of operation is stated to be low, the petrol 
|consumption for a full eight-hour day’s working 
| being only about 2 gallons. 

Of the exhibits of Messrs. The National 
and Oil Engine Company, Limited, Ashton-under- 
Lyne, we select the small compression-ignition engine 
illustrated in Fig. 12, Plate XXI. This engine is 
designed to run on the lighter grades of Diesel and 
|yas oils, Solar distillates; &c., and as its fuel con- 
sumption at full load is 0-48 lb. per brake horse- 
| power per hour and its output 5 brake horse-power at 
| 600 r.p.m., the total consumption for continuous 
|running for an eight-hour dav is just under 20 Ib. 
|The lubricating-oil consumption is 1 pint per 
| forty hours’ running. The engine operates on the 
four-stroke cycle and has a hopper-cooled cylinder. 
|The valves are horizontal and are operated by 
push rods and levers. The valve gear is totally 
enclosed by a loose cover provided with wick oilers 
for the levers, and the whole mechanism may be 
}removed without breaking pipe joints or those of 
|the cylinder head. A separate casing with a 
detachable cover is bolted to the side of the 
|crankease and houses the fuel-pump drive and 


Is 


Gas 


| governor. The speed can be regulated within limits 


while the engine is running. The engine can be 


| started from cold by hand, the exhaust valve being 
The drive is through a | lifted, when cranking up, by the lever shown near the 


Lubrication is effected by splash 


water-inlet pipe. 
and 


to all the working parts in the crankcase 


| governor casing from a large oil sump in the base. 


A representative collection of air compressors, 


Tubular axles are fitted, with a steel | both fixed and portable, and driven either by belt, 


drawbar and Ackermann steering on the front| petrol engine, or compression-ignition engine, and 


The water tank is of the automatic type. 
of Messrs. Ransome and Rapier’s 


| wheels. 
|The latest 


of pneumatic tools forms the main exhibit of 
Messrs. Broom and Wade, Limited, High Wycombe. 





sump level, so that additional protection is thus | designs in rotary-type mixers is exemplified by the; We have, from time to time, dealt with many 


afforded. 


The engine will not stop until the starting | firm’s ‘‘ 10-R ” machine, which has a batch capacity , of the air compressors and tools, but an interesting 


batteries have been fully re-charged. If the' of 14 cub. ft. and a mixed capacity of 10 cub. ft. | exhibit, not hitherto noticed, is the trench pump for 
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de-watering excavations, &c., illustrated in Figs. 14| wheel slips over the pin seen in Fig. 16, and | well-known standard “ Atlas’ 
The petrol tank is 
situated in the engine casing and contains sufficient 
|fuel to enable the drill to be used for one hour on | 


and 15, Plate XXII. The pump proper is of the 
vertical-spindle centrifugal type, with the inlet 
opening in direct communication with a suction 
strainer box. The motive power is provided by 
a rotary air motor with four blades mounted on the 
spindle. Ball bearings are fitted on both sides of 
the rotor, and a ball-thrust bearing above the pump. 
The air is supplied through a hose coupled to the 
top of the unit, and passes down the centre to the 
governor valve, at which point a port leads to the 
ports in the rotor casing. The governor valve is of the 
spring-loaded piston type, and is actuated directly 
by the centrifugal action of six balls enclosed in a 
sliding cone. An automatic oiling pro- 
vided, immediately below the air-supply stop valve, 


device is 
the oil from which passes down the centre of the 
governor valve and the spindle, and is discharged 
to the rotor through transverse holes in the latter. 
The lubricator supplies oil to all working parts for 
24 hours at one charging. In operation, the pump 
is lowered into the trench, sump, &c., to be emptied, 
when it will start without priming and will work 
attention, either submerged or partly so. 
is }-in. in diameter, and the discharge 
2 in. in diameter. The capacity naturally 
varies with the air pressure and the total head, but 
representative figures are, with a head of 50 ft., 
a discharge, at 70 lb. per square inch air pressure, 
of 1,500 gallons per hour, and at 100-lb. pressure, 


without 
The 


hose 


air hose 


4.560 gallons. The average air consumption is 
50 cub. ft. of air per minute. 
Among the different types of percussion tools, 


such as rock drills, road breakers, &c., to be seen on 
various stands, the petrol-operated tool shown 
by Messrs. Warsop Petrol Drill and Tools, Limited, 
44, Friar-lane, Nottingham, is of particular interest 
in that it is self-contained and independent of any 
external source of power. It is illustrated in Figs. 
16 and 17, Plate XXII \ cardinal feature of the 
design is that the hammer piston forms the end of 
the cylinder of a small rotative petrol engine, so 
that the 

upon two 


resulting from the combustion act 
The initial pressure on the 
this way, about 300 Ib per 
both it the engine make 
per minute, powerful 
at a high rate; holes 14 in. in 
diameter may drilled hard ‘at the 
rate of 3 in. per minute. The piston of the engine 
is seen in the upper part of Fig. 17 at the bottom 
of its stroke The cy linder has a « apacity of 196 c.c. 
und The hammer piston shown 
at the top of its stroke and is of the differential 
type, with a diameter of 2} in. at the small end, and 
The under-side of the large hammer 
piston communicates with the engine cylinder by 
a transfer port having a control cock. , 


Vascs 
pistons, 
hammer in 


1s, 


piston 
inch, and and 
2.000 strokes 
struck 


be 


square 
ibout 


as 
very 


blows are 


in granite 


ait cooled is 


Is 
weighing 5 Ib. 


As shown in Fig. 17, the pistons are in a position 
for firing to take place; this is effected by the 
sparking plug at the right hand. As the engine 
piston approaches the end of its upward stroke it 
uncovers the transfer port, and the gas pressure 
wets upon the under-side of the large hammer piston, 
thus effecting the return of the hammer. The gas | 
is then released by the automatic opening of a | 
small port in the hammer piston which communi- | 
cates with a passage down the centre of the piston. 
When hollow drills are this discharge serves | 
to clean the hole being drilled. A small degree | 
of cushioning on each side of the large piston is | 
arranged for so as to prevent damage when the | 
piston is working without actually drilling. The| 
return stroke of the engine piston effects scavenging | 
in the usual way. The exhaust pipe seen in | 
Fig. 16. Near it is the handle of the cock on the 
transfer port, which is regulated when starting up. 
The engine is very compact. Ignition is effected 
by a flywheel magneto and the sparking plug 
previously referred to, and a simple carburettor is 
fitted. All the moving parts as well as the plug 
and carburettor are effectively shielded against 
damage. The main control is by throttle on the | 
engine supply, the throttle being actuated by a| 
Bowden wire attached to a part of the gripping | 
handle, this part being twisted as required. The | 
engine may run very slowly with the hammer 
working not. Starting is effected by a 


used 


1s 


| 
| 


be 


piston or 


portable handle having a gear wheel attached. 





screw-feed gear. 
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rock drill, though 
fp eeree modifications have been made to meet the 
heavy duty of drilling the hardest rock likely to be 
encountered in mining and tunnelling, for which the 


full throttle, i.e., for about two hours’ normal | tool isintended. The piston is 100 mm. in diameter 
| . . P . . . | ‘ 
working. A petrol-oil lubrication mixture is used | and has a 85 mm. stroke, and the air consump- 


in the approximate proportions of 16 to 1. 


|has been found to be very effective, and enables 


This | 


tion is about 170 cub. ft. of free air per minute at 


| 
The length of feed is 


| @ pressure of 6 atmospheres. 


packing rings to be used on the hammer piston| 40} in., and the weight of the machine is about 


with an increase of efficiency over plain pistons. 


| 190 lb. Round steels of 1} in. in diameter are used 


The rotation of the engine does not affect the with Leyner shanks, and water flushing is provided 
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handling of the drill, which is very readily manipu- 


lated and may be used in situations difficult of 


access, no supply pipes being required, as well as 
in ordinary operations. 

Atlas Diesel Company, 
House, Hart-street, London, 


New 


are 


Limited, 
W.C.1, 


Messrs. 
Oxford 


| showing a number of new designs of air-operated 


tools, such as pile drivers, clay diggers, rock drills, 
concrete breakers, &c. In connection with the latter, 
an effective silencer, which reduces the noise of the 
exhaust air, the piston blows and the rattle of the 
chisel in its holder, is displayed. Of the rock drills, 
we illustrate in Fig. 18, Plate XXII, an automatic 
rotation drill, mounted as a drifter, on a cradle with 
For vertical holes, the drill is 
mounted on the heavily weighted tripod shown in 
Fig. 18, but for horizontal or inclined holes it is 
usually carried on a massive four-legged stand. 
The mechanism is generally similar to that of the 





for hole cleaning. This firm are also showing a new 
portable air-compressing plant. The compressor 
is a two-cylinder unit with a piston displacement of 
180 cub. ft. per minute and a working pressure of 
100 Ib. per square inch. The compressor is driven by 
a four-cylinder, two-stroke cycle, compression- 
ignition engine of 30 brake horse-power at 1,000 
r.p.m. The consumption, under ordinary working 
conditions, is about 10 lb. of fuel oil per hour. The 
engine is started from cold, an electrically-heated 
| starting device being used. The current is obtained 
|from a battery automatically charged by a small 
| generator fitted to the engine, which generator can 
also be used for lighting at night. Automatic un- 
loading gear and forced lubrication are provided. 
| There is also a representative collection of pneu- 
| matic tools and allied appliances on the stand of 
| Messrs. The Climax Rock Drill and Engineering 
Works, Limited, 4, Broad-street-place, London, 
| E.C.2. Two of the firm’s new products are illus- 
| trated in Figs. 19 and 20, Plate XXII. The first 
|of these shows a 3-in. D.V. drifter, mounted as 
a shaft sinker, i.e., with hand grip. It is of the 
streamlined type, and a specially light type of 
valve is incorporated, which enables the piston 
to strike a large number of blows per minute. 
| The weight as shown is 93 lb., and the economical 
depth of hole drilled is 14 ft. When fitted a 
drifter, the tool is carried on a slide which is provided 
with screw feed, and is mounted on a grip embrac- 
ing a vertical pole and having a swivelling motion 
in both the horizontal and vertical planes, so that 
it can be locked to drill in any desired direction. 
The weight with the cradle and mounting is 141 Ib. 
This tool is also made with a bore } in. larger, i.¢., 
3}-in. bore. It is claimed that in this size the tool 
is the fastest drilling machine yet produced, and is 
thoroughly suitable for drilling and sinking in the 
metalliferous 


as 





usual run of rocks encountered in 
|mining. Its weight complete with cradle for drifting 


| is 154 lb., and when used for sinking is 106 lb. The 
| economical depth of hole drilled is 18 ft. The tool 
shown in Fig. 20 is a new 3-in. D.V., self-rotating 
| stoper, and is fitted with the same type of valve 
gear as the drifters referred to above. This machine 
is also a fast driller, and is suitable for drilling all 
holes inclined in an upward direction, i.e., those 
more than 20 deg. above the horizontal, such as are 
required in stoping and raising. Its weight is 116 Ib. 
Other machines exhibited are light and heavy type 
paving breakers, pile drivers, jack-hammer drills, 
ripping pick, clay digger, and plug drill, also drill- 
sharpening equipment, and an oil-fired drill-heating 
| furnace. 

| ‘Two new engines of compact and pleasing design 
| are being shown by Messrs. Petters, Limited, West- 
land Works, Yeovil, among a wide range of small 
engines and combination sets. One of these new 
engines is illustrated in Fig. 26, annexed ; in general 
design these engines are very similar. The one 
illustrated develops 5 brake horse-power at 750r.p.m., 
and the other 8 brake horse-power at 650 r.p.m. 
The engines are of the vertical single-cylinder, two- 
stroke-cycle, compression-ignition type, and are in- 
tended to extend, in a downwards direction, the range 
of so-called ** Atomic Diesel”? engines by Messrs. 
Petters, now built in a series of various sizes up 
to 540 brake horse-power.. They are cold-starting 
and are suitable for running on light crude oils, 
while the absence of valves, and of exposed moving 
parts, together with their generally simple construc- 
tion, make them well fitted for operation by un- 
skilled labour. As will be seen from the illustration, 
the engine proper is mounted on a separate base, 
which serves the dual purpose of enabling large 
flywheels to be fitted and of forming a storage tank 
for the fuel oil. The driving pulley can be bolted 
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to either flywheel. The crankshaft mounted 
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in roller bearings, which are lubricated by a grease 
gun at intervals of two or three months, a construc- 
tion adopted to eliminate the risk of bearing failure 
attendant on the use of plain bearings with oil 
wells. 

The engine is water-cooled. The head is 
symmetrical with the fuel atomiser at its centre. 
Effective water cooling of the atomiser prevents 
the formation of carbon over the spray holes, whilst 
the combustion surfaces of both the head and the 
piston are machined with the object of reducing 
gas friction and improving its turbulence. The 
engine is started directly from cold, a compression 
release valve only being employed. The fuel pump 
is of the constant-stroke type and is mounted on 
one of the main bearing covers. It is operated 
from the camshaft, which is driven from the crank- 
shaft by skew-gear. The centrifugal governor is 
driven from one end of the camshaft and operates 
the fuel pump control rod by means of a balanced 
lever. A cut-out comes into operation on an 
overload of 10 per cent. The fuel is transferred 
from the base tank to a fabric-type filter mounted 
on the cylinder by means of a diaphragm pump 
operated by crankcase compression, the filtered 
oil thence flowing to the fuel pump. 


(T'o be continued.) 


LETTERS TO THE EDITOR. 


FIRES IN LINERS. 
To THE Eprror oF ENGINEERING. 

Sir,—In your issue of November 3, Dr. J. Tutin 
inquires, “Is there a simpler or more logical solution 
of this problem?” The problem stated is “to 
provide an ultimate safeguard on passenger ships in 
case of fire getting out of control.” 

The problem postulates a condition of things which 
should not be allowed to arise in new liners. There is 
‘a simple and logical” method of ensuring that it 
shall not arise, viz., to arrange that all wood used in 
the passenger accommodation—bulkheads, fittings, 
furniture—should be so effectually impregnated that 
it would not under any circumstances be possible to 
set it alight. This course is adopted in the Royal 
Navy with great success, and the same process has 
been used to a limited extent for fire-resisting doors, 
bulkheads or insulation in many modern liners, including 
Queen of Bermuda, Oceania, and Neptunia. 

Yours faithfully, 
J. H. NaRBeErH. 
Sedlescombe-road South, 
St. 
November 8, 


65, 
Leonards-on-Sea. 
1933. 


THE ENGINEER AND HIS 
RELATION TO AFFAIRS. 
To THE EpirorR oF ENGINEERING. 

Srr,—l was very interested in an article appearing 
in your Paper yesterday entitled *‘ The Engineer and 
his Relation to Affairs.” I wish to associate myself 
with the ideas set forth, based on the presidential 
address to the Institution of Mechanical Engineers. 
We younger engineers are looking to our elder brothers 
in the engineering professions for some action which 
is obviously required to put our own “ houses ”’ in order. 
| feel that we engineers must get together and do 
something soon to put our state of affairs right ; poli- 
ticians cannot, or do not know how to. Why not 
establish an Economic Chamber for the Planning of 
Production and Distribution of commodities required 
by ‘* Everyman ’’—our daily needs? Why not even 
establish better relations between this Economic 
Chamber and the money market, than exists to-day ? 
But, as this latter may be beyond the engineers’ sphere, 
let us concentrate on our Economic Chamber—first. 

I do hope something can be done ; I feel, many of us 
feel, the need for a better organisation. We can but 
look, as I say, to our elder brother engineers to start 
something moving. 

Yours truly, 
F. H. E. Myers, 

10, Elsee-road, Rugby. Grad. L.E.E. 
November 4, 1933. 


ENTROPY. 
To THE Eprror oF ENGINEERING. 
Srr,—Some time ago your columns were the scene 
of an illuminating discussion on “‘ What is Entropy ?’ 
In spite, however, of all that was then contributed to 
the question, many students find difficulty year after 
year in grasping its full significance. The following 
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analogy may seem worth publishing, as it helps to 
make the matter clear. 

The storekeeper at a certain institution became 
interested in the quantity of soap used in different 
departments. He felt he must keep his books in such 
a way that when he issued Q pounds of soap to a 
given department he would be able to predict the 
amount that was sure to be wasted, in other words, 
the minimum incurred waste, and from this the amount 
usefully used. He found that the size of the cakes T,, 
when new, varied, though the quality was always the 
same. He also found that the size of cakes T, when 
thrown away varied in the different departments, but 
was constant in any given department. The larger T, 
was, the less the waste ; the larger T, was, the greater 
the waste. 

Finally he devised this book-keeping trick. When he 
took delivery of a new consignment of soap he measured 
the volume of the cakes T,, i.e., the initial state of the 
soap. Then he prepared batches of Q Ib. of soap ready 
for issue and entered in his books the value of Q/T,. 
This figure enabled him to predict the minimum Ib. 
of incurred waste in each batch, or what he would 
drop in the end, when he issued Q Ib. to a department, 
for which he knew T,. All he had to do was to multiply 
Q/T, by T,, the state or volume of each cake when 
thrown away. 


pa 

—* was obviously the fraction of each cake wasted, 
I 1 yy 

and hence or the total waste in each batch of Q lb. 


1 
When asked what he called Q/T,, he replied, “I call 
it the ‘ End-drop-py.’ ” 
Yours, &c., 
King’s College, Cambridge, H. Rorrensura. 
November 8, 1933. 





CIRCUIT-BREAKER RATINGS. 
To THE EpitoR OF ENGINEERING. 

Srr,—Mr. Wood, in his letter, published in your issue 
of November 10, raises the question of rating figures 
given in the article which appeared on October 20, 
and says he is in doubt about the relation between them. 
The answer is to be found in the data derived from 
tests of the kind described in his second paragraph. 
We are day by day obtaining such answers on our 
test-plant, which is of at least equal importance and 
magnitude to those on the Continent. Tests establish 
a performance-capacity for a circuit-breaker, on the 
basis of which it receives a rating, the value of which 
is chosen as a convenient description of the circuit- 
breaker in kilovolt-amperes capacity. 

The particular circuit-breaker under discussion was 
actually tested on a B-3-MB-3-MB cycle, and the 
performance was interpreted in two ways, one on the 
British method of rating, which gave a value of about 
760,000 kV A, and the other on the Continental method, 
which led to a value of about 550,000 kVA. It should 
not be forgotten that the so-called kilovolt-amperes 
used in circuit-breaker rating are in any case only 
empirical; and, further the difference between the 
numbers derived in the British and Continental 
systems is due to two different ways of interpreting the 
same oscillogram. Admittedly there may be other 
differences between the two systems, introduced by 
different testing-practice ; but the behaviour of the 
circuit-breaker during the test referred to was such as 
to make it clear that it could have been taken up to a 
higher value of performance, and thus both the above 
values of kilovolt-amperes include a factor of safety. 
Hence, although it is true, as Mr. Wood says, that the 
factor of safety allowed by Continental manufacturers 
is known only to themselves, it is reasonable to say 


that the test quite correctly established a rating of 


500,000 kVA with a definite factor of safety for this 
circuit-breaker, calculated on the Continental method. 
The British rating of 350,000 kVA obviously represents 
a larger factor of safety in this particular circuit- 
breaker. 

Whether the Continental method of rating is the 
more onerous is a separate question from the one just 
dealt with, and depends upon many factors other than 
those referred to by Mr. Wood. This is rather a subject 
for independent investigation by a committee of users 
on the lines I have advocated elsewhere. In regard 
to the three points mentioned by Mr. Wood, firstly, 
the additional MB makes a negligibly small difference 
in most sizes and types of circuit-breakers ; secondly, 
it has yet to be proved to the satisfaction of British 
practice that asymmetrical conditions are easier in 
all respects ; and, on the third point, which has much 
in common with the second, the difference between 
the methods of measurement has been fully developed 
in your article. 

Among the other factors to be lined up there are, 
for example, the power factor of the short-circuit, the 
other conditions of severity affecting the rate of rise of 
restriking voltage, and the relation of making-capacity 
current to breaking-capacity current. It is not possible 
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to generalise as Mr. Wood wishes to do on the question 
of onerousness without a much more complete investi- 
gation. In order to obtain the most practically 
advantageous results from any such investigation, 
it should be made on the comparative merits of products 
for equal service arising from the different specifications, 
since it is the product itself that concerns the user ; 
and such comparisons must be made under identical 
conditions of severity, for which, unfortunately, no 


standards have as yet been fully and universally 
accepted. 
Yours faithfully, 
For A. REYROLLE AND Company, LimIrep, 
H. W. CLorurer, 
Hebburn-on-Tyne Director. 


November 11, 1933. 





THE LATE MR. E. A. HARMAN. 

WE note with regret the death of Mr. Edward Alfred 
Harman, which occurred at 36, De Grey-street, Hull, 
on October 17. Mr. Harman, who was for many years 
Chief Engineer to the Corporation Gas Department, 
Huddersfield, was the fifth son of the late Mr. James 
Harman, of Frinton-on-Sea, and was born on June 3, 
1860. He was educated at the City of London School, 
and privately, and in 1876, entered upon a pupilage of 
five years under the late Mr. W. T. Walker, civil and 
gas engineer, Finsbury Circus, London. In June, 
1881, he was appointed engineering assistant at the 
Donnington Works, Shropshire, of Messrs. C. and W. 
Walker, and became engaged on the design and con- 
struction of gas, water, and chemical plants and other 
installations. Three years later, at the age of 24, he 
was appointed assistant and draughtsman to Mr. Henry 
Hack, then Chief Engineer of the City Gasworks, Bir- 
mingham, and during the succeeding seven years was 
employed on the setting out and construction of 
boilers, retorts, tanks, purifiers, washers, and other 
plant. In April, 1891, he was made resident engineer 
in charge of the reconstruction of the Swan Village 
Gasworks of the Birmingham Corporation, and occupied 
this position for six years, during which the works 
were completely remodelled at a cost of 200,000/. 
In March, 1897, Mr. Harman became Chief Engineer of 
the Huddersfield Corporation Gas Department and 
retained this position for many years. He was sub- 
sequently, for a time,s consulting engineer to the 
Dronfield Gas Light and Coke Company, Derbyshire, 
and had latterly been a gasworks consultant at Hull. 
Mr. Harman became a member of the Institution of Gas 
Engineers in 1897, and of the Institution of Civil 
Enzineers on December 6, 1898. 





THE LATE MR. H. T. ARMITT. 


WE regret to announce the death of Mr. Henry 
Thomas Armitt, at Hampstead, on October 21. Mr. 
Armitt, who was born on March 13, 1866, was for 
many years Chief Engineer to the Santiago de Chile 
Gas Company. He received his general education at 
Waterloo College, Northampton, and, in 1881, entered 
the office of the late Mr. John Eunson, engineer and 
manager of the Northampton Gasworks. He remained 
there until 1889, when, at the early age of 23, he was 
appointed Chief Engineer to the Santiago de Chile 
Gas Company. Some years after his appointment he 
became engaged on the erection of new works at 
Santiago, involving an outlay of some 150,0001. With 
the growth of the population at Santiago, additional 
works became necessary, and Mr. Armitt carried out 
the construction of these during the three years 1908 


to 1911, adding further extensions in 1912 and in 
subsequent years. He was appointed consulting 


engineer to the Valparaiso, Iquique, and Coquimbo 
Gas Companies, and advised them concerning exten- 
sions to their installations. His services were also 
sought by the Talca and Chilean Gas Company, and he 
was appointed consulting engineer to this concern in 
1912. During his tenure of office as consultant, he 
designed and carried out numerous works for all these 
companies. Some years ago Mr. Armitt opened a 
consulting practice in connection with gas engineering 
in London. His office was for some time in St. 
Swithin’s-lane, E.C.4, but was transferred to 9, South- 
ampton-street, Holborn, W.C.1, about five years ago. 
He became a member of the Institution of Gas Engineers 
in 1898, was elected an associate member of the Institu- 
tion of Civil Engineers on March 3, 1908, and rose to 
full membership rank on April 25, 1912. 


THE LATE MR. F. ST. G. CAULFEILD. 


Mr. Francis Jonn Rotur Tosy St. Groree 
CavuLFEILD, LS.O., who, we regret to state, died 
suddenly on October 17, at his home at Sproughton, 
Ipswich, was a former Director of Public Works, 
Federated Malay States. The sixth son of the Rt. Rev. 
Charles Caulfeild, D.D., Bishop of Nassau, he was born 
on February 20, 1852. After serving a pupilage of 
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three years, from 1871 to 1874, under Mr. H. St. George 
Caulfeild, civil engineer, he ame assistant engineer 
on the Brecon and Merthyr Tydvil Railway, subse- 
quently going out to Colombia to survey and lay out a 


hex 


line of railway near the Magdalena River, under Mr. 
T. D. Roberts. Upon his return to this country 
after spending some months in South America, he 


was entrusted by Mr. 
the river wharf and tipping stages at Connah’s Quay, 
on the Dee. Mr. Caulfeild was afterwards 
appointed assistant engineer on the Reading drainage, 


under Mr. William Donald- 


Liver 


water and irrigation works, 


son, and continued in this capacity until February, 
1879, when he entered the office of Mr. John Russell, 
As Managing engineer After occupying this position 
for only six months, however, Mr. Caulfeild proceeded 
to the Straits Settlements in July, 1879, to take up 
the appointment of Superintendent of Public Works, 


succeeding four years he constructed 
Taiping and explored a considerable 
Northern Districts of the Malay 


Perak. During the 
the waterworks at 
proportion of the 
Peninsula, 

In 1883, Mr. Caulfeild became State Engineer 
Surveyor of Perak and in this capacity was responsible 
for the construction of the Perak State Railway 
1886, at a cost of some 60,0001. Subsequently, he 
had charge of the construction of roads and buildings, 
on which considerable sums were expended. In 1901, 
Federated 


and 


he became Director of Public Works ot the 

Malay States and continued to occupy this position 
until his retirement in 1907. For his services, Mr. 
Caulfeild was awarded the Companionship of the 
Imperial Service Order in 1904. He became an 


member of the Institution of Civil Engineers 
1879, and was elected to full membership 
1887 


associate 
on March 4, 
on May 24, 


‘**COSMIC”’ CENTRIFUGAL 

SEPARATOR. 
In spite of their high efficiency, the 
some extent hampered in the 


THE 
Y 


use of centrifugal 


separators has been to 


past by the difficulty of constructing them of suffi- 
ciently large capacities. It is claimed that this 
drawback is overcome in the Cosmic separators, which 


manufactured by Messrs. Centrifugers, | 
House, AJdwych, London, W.C.2, 
when this equipment is employed no filter 


are being 
Limited, 


In addition, 


now 
Columbia 


presses or other auxiliary equipment is necessary, as 
so high a degree of self-cleaning is obtained. The 
most difficult condition that such a separator is 
likely to have to face is that of separating a high- 
gravity mineral oil from cold fresh water, as the 
specific gravities of these fluids are nearly equal and 
it is very hard to eliminate the fluorescing film. How 
this difficulty has been overcome may be made clear 
by describing the construction of the Atlantic model, 


which has been designed to deal with 8,000 gallons of 


oily water per hour 
An exterior view of this separator is given in Fig. 2, 
while a vertical cross-section appears in Fig. 1. As 


will be seen from the former, the equipment consists of a 


hase chamber A into which the oil-contaminated water | 
is forced by a pump through a metal-gauze filter. 
Upon this base chamber is mounted a two-part stator 
casing B and C, these parts being connected by a bev- 
elled flange round which a divided channelled ring is 
secured This casing carrmes two concentrn sleeve 
bearings D and E, which support a drum F and are 
designed so that they vield slightly under radial 
pressure The head of the fluid entering the base 
chamber is sufficient to force it through an annular 
channel, formed by the sleeve G and the bracket H, 
against the vanes J. The effect of these vanes is to 
impart a circumferential velocity to the liquid, so that 
it moves outward. Any angular velocity which the 


acquired during this process is, how- 
the vanes K, and it is next directed 
axis of the drum by dividing its flow 
of half-hexagonal L. After 
upper ends of these tubes it flows 
between the main series of radial vanes M, which are 
attached to the rotor, and the vanes N, which are 
fixed at a tangent. The main vanes, which are shown 
3. are so plac ed that the effective mean 


liquid may have 
ever, removed by 
parallel to the 


number tubes 


between a 
passing out of the 


tion in Fig 


in se 
depth of the axial channels between them is small 
enough to satisfy the conditions of laminar flow for 
the liquid treated and the rate of flow employed. 
Above these vanes is a domed metal casting O, which 
separates the water, which is now on the outside of the 
stream, from the oil, which is on the inside. The 
former is therefore ejected through the annular passage 
P and through the reaction nozzle W, which con- 
stitutes the sole driving medium, while the latter is 
drawn through the port Q and the tube R by the 
jet X. The whole of the interior of the separator is 
made of stainless steel. 


To prevent leakage and re-pollution of the separated 
oil and water, glands are provided between the lower 
bearing and the stator casing, between the oil-discharge 


toberts with the completion of 
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Fig. 1. «Water Outlet 
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(tis3.a) 
| tube R and the water-outlet casting S, and between 
the spindle and the inlet sleeve G. Any liquid that 
| may leak past these glands is drained away through 
| 
'] 


outlet Y into the sump. Should any oil separate out 
while it is passing round the casting O to the water 
outlet, it can be skimmed off by a lip and returned 
through the same outlet to the bilge or ballast tank. 





Any liquid which leaks past the bearing E is flung off 
the — by a lip and is prevented from falling on it 
again sheet-metal enclosure. The of the 
asting O, round which the water escapes, and the ports 
Q, through which the oil leaves the drum, are both a 


| edge 
> 
| substantial distance radially from the surface of contact 
| 


by a 


between the two separated constituents. The position 
of this surface, which may alter considerably before 
there is any ris sk of either constituent becoming impure, 
automatically by the floats V. These 
floats actuate a sleeve which more or less closes the 
port Q. If the floats are designed so that their mean 
specific gravity is intermediate between that of the oil 
and water, they will be partially immersed in the liquid 
centrifuge is in operation and will maintain 


is controlle d 


when the 


that position notwithstanding any change in the 
proportions of the liquid. In other words, they will 
move in or out in the same direction as the cylindrical 


surface of contact. 

It is only necessary to pump the oily water into the 
sump to cause the rotor to revolve, and the separator 
to start. To begin with, this water, which is still oily, 
is returned to the bilge or ballast tanks, but when the 
rotor has attained its working speed, as shown by a 
revolution indicator (and this takes about five minutes), 





the discharge valves T and U are opened and separation 
begins. The output of the present model is from 
30 tons to 35 tons per hour, and the total pressure | 
drop, which has, of course, to be compensated by 
appropriately increasing the output of a constant- 
flow pump, is about 30 Ib. per square inch. The 
apparatus is very compact, occupying less than 
24 cub. ft., and it is claimed, therefore, that it can be 


also facilitated by making the separator in three parts, 
relative to each other, and the 
inlets brought into the most 
convenient positions. Further, it is stated that opera- 
| tion not affected by the motion of a ship at sea, 
| while the absence of intermediate tanks and additional 
pumps for handling the separated liquids also adds to 
With oils which flow 
heating of the 

self-cleaning. 


turned 
and 


which can be 


different 


| 

| 

installed in any position on board ship. Installation is 
outlets 


1s 


its simplicity. 
| temperatures, no pre- 
|As the separator 


fluid is necessary. 
it requires the 


18 


|}minimum of attention and will run for long periods | 


without dismantling. 


We understand that the principle employed is being top, a head 
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adapted for treating lubricating, fuel and transformer 
oils, for the purification of water as a substitute for 


sand filter beds, and for rubber latex. 


RING DISCHARGE 
GRAB. 


ALTHOUGH grabs probably find their greatest applica- 
tion in contractors’ work of a temporary nature, there 
are certain businesses in which they afford the most 
convenient and economical means of handling the 
material dealt with. In such cases, the grab will be 
in regular use over long periods, and the selection of the 
most suitable type for the work becomes a matter of 
|great importance. An interesting example of the 
employment of grabs in this way is afforded by the 
works of Messrs. Hibberts, Limited, Octagonal Works, 
Battersea. The business of this firm consists in the 
crushing and grading of clinker for such purposes as 
drainage, underbeds, and the manufacture of clinker 
slabs, the material being delivered to the works in 
| barges, and after crushing and screening as required, 
being despatched to customers in all parts of the country 
in Thornycroft lorries with special bodies. Grabs 
of the same model are employed for discharging the 
ungraded material from the barges on to the quay, 
and for loading the lorries with the graded product. 
The type of grab selected, after experience with other 
| forms, was a Barnard single-rope ring discharge model, 
introduced by Messrs. Wm. Goodacre and 


SINGLE-ROPE 


recently 


Sons, Limited, Russel-road, Victoria Docks, London, 
E.16. 
In making a comparison with grabs of the rope 


and chain type, which were previously in use at their 
works, Messrs. Hibbert state that a marked economy 
has resulted from the elimination of shackles, swivels, 
and chains. The grabs show reductions in both 
| maintenance and repair charges, and the necessity for 
periodical examination, annealing and testing of parts 
has been entirely avoided. In addition, there has 
been no need to carry a stock of spares, and no time 
has been lost due to holding up the operation of 
| cranes for the purpose of making replacements. 

This grab, which is illustrated in Figs. 1 to 5, page 
545, is of very ingenious construction. It consists 
| essentially of three portions, the tipping ring at the 
the centre, and a crossbeam at the 


new 


in 
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to that in which the bucket sections are maintained 
in the open position. The shutter,is moved by means 
of a weighted bell-crank lever mounted on the cross- 
| beam. This lever, with its weight, can be seen dotted 
below the head in Fig. 2, and it will be observed that 
the upper vertical arm passes through a slot in the 
shutter. The lower horizontal arm is duplicated, and 
|the two ends pass through slots in a vertical plate 
| forming an extension of the bracket carrying the mov- 
| able sheave in the crossbeam. The weight on the lever 
}normally holds the shutter in the position in which 
| the aperture is closed. 

Turning now to the arrangement of the head, it will 
be noticed from Figs. 1 and 2 that two hooks are 
pivoted near the top. These hooks are provided with 
| horizontal arms at their lower ends, registering under 
the plate on the top of the sliding rod already referred 
| to, so that when the rod is moved down, the hooks 
}are brought towards the centre. If the tipping ring 
}is in the required position, it will then be locked to 
the head. 

To follow the action of the grab, it may be assumed 
that discharge has just taken place into a lorry, as 
shown in Fig. 3, and that the grab is ready for swinging 
overadump. The bucket sections will be in the open 
position, as shown, with the head hooked to the tipping 
ring, the rope being taut. The movable sheave on 
the crossbeam will be in its highest position, due to 
the tension on the rope, while the weighted end of the 
lever controlling the shutter will be in its lowest position, 
in which the aperture will be closed. When the grab 
is over the dump, the rope is drawn in, raising the 
crossbeam until the shutter comes into contact with 
the lower end of the sliding rod. Further upward 
movement of the rope then moves the rod in the guide 
against the action of the spring, so that the plate on 
its upper end no longer bears on the hook extensions. 
A slight further lift raises the head and crossbeam 
together, the enlarged end of the rod now being in 
contact with the lower end of the guide tube. The 
hooks are therefore raised above the lip on the tipping 
ring and fall clear by gravity. The grab is now ready 
to be lowered. 

When the bucket sections rest on the material, as 
shown in Fig. 4, the rope is slackened, with the result 
that the movable sheave falls into its lower position. 
The bell-crank lever will thus be moved over, bringing 
the aperture in the shutter in line with that in the 


bottom. The two bucket sections are pivoted to the, end, the rod is increased in diameter, the hole in the top of the bracket. The rod will now descend so as to 


crossbeam and connected to the head by spreader arms, 
and the relative position of the three elements controls 
the action of the bucket. The ring, head and cross- 
beam can be identified without difficulty in Figs. 1 and 
2, and it will be observed that two sheaves are mounted 
in each of the latter. One of the sheaves in the cross- 
beam, shown to the left in Fig. 2, 
bracket in vertical guides, and has a limited movement 


is mounted on a} 


guide rod being bored out to a larger size for a sufficient 
length to accommodate the enlarged end of the rod 
and a spring tending to hold the rod in its lowest 
position. Means are provided to prevent the rod 
rotating in its guide. 

It will be clear that to open the bucket sections the 
crossbar must be lowered relative to the head, and the 


|draw in the hooks. The grab may now be closed, 
as shown in Fig. 5, by hauling on the rope, thus raising 
the movable sheave, further drawing in of the rope 
resulting in the grab and its contents being elevated. 
When it reaches the required position, the hooks spring 
into position over the tipping ring. The rope can 
then be paid out slightly to allow the entire weight 


travel is sufficient to bring the lower end of the tubular | to be carried on the ring. 


The grab is now in position 


independently of the crossbeam. 


The hauling rope | guide above, and clear of, a bracket formed on the 





passes through the tipping ring and then through a| top of the crossbeam. In Figs. | and 2, the top of this 
thimble in the centre of the head to the right-hand | bracket is within the head frame, and cannot be clearly 
sheave in the cross beam as viewed in Fig. 2. It is| seen, but the bracket itself can be seen in Fig. i, 
then returned over the right-hand head sheave shown occupying the space between the head and crossbeam. 
in Fig. 1, under the second crossbeam sheave, over the | The top of the bracket is in the form of a horizontal 
left-hand head sheave, and is finally brought down plate provided with a circular aperture sufficiently 
and anchored to the crossbeam. A tubular guide, | large to pass the tubular guide. A sliding shutter, or 
of which the protecting cover with a tapered end can| cover plate, is mounted in guides on the top of the 
be seen below the crossbeam in Fig. 2, is secured in| horizontal plate. This shutter is provided with a 
the head on one side of the centre, as shown in the| hole so that in one position, it will pass the tubular 
same figure. A rod, provided with a flat head in the| guide, and in a second position, will constitute a 
form of a plate, slides through the guide. At its lower | stop for the end of the latter, this position corresponding 


to be swung over the lorry, and to discharge it, it is only 
necessary to pay out the rope. The bucket sections 
then open, and when they approach their extreme 
positions, the weighted end of the bell-crank lever 
falls and the shutter is drawn over into the closed 
position. 

It may be mentioned, in conclusion, that the grabs 
will handle fine-graded clinker or large pieces with equal 
facility, smooth-faced jaws on the buckets being 
employed in both cases. The grabs are, of course, 
equally suitable for dealing with other materials than 


| clinker, and arrangements have been made to manu- 
| facture them in a wide range of sizes. 
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CONTRACTS. 










Company, Limrrep, 82, York-road, King’s Cross, London, 
N.1, have secured a contract from the London and 
North Eastern Railway Company for the installation of 
colour light signalling between Seven Sisters and Enfield 






Town 







Davey, PAXMAN AND Company (COLCHESTER), 
Ironworks, Colchester, have received 
numerous orders for their five-, six- and eight 
Paxman heavy-duty Diesel for both 
marine These are for supplying auxiliary 


Viessrs 
Limirep, Standard 









recently 





eylinder engines, 







land and use 










power on a dredger and on the M.S. British Coast, 
launched recently by Messrs. Henry tobb, Limited, 
Leith, the power requirements on a sewerage works, 
and for coupling to generators in New Zealand and 








\ustralia Other sets of engines are for the propelling 
machinery of two Diesel-electric paddle ships and for a 


motorship, all of which are now under construction. 









ENGINEERING COMPANY, 
from Messrs. 

Billingham, 
in 


Messrs. THe Hyprarin 
Limirep, Chester, have secured a contract 
Imperial Chemical Industries Limited, 
for four 395-h.p.. high-pressure, hydraulic 
connection with the scheme for the production of petrol 








pumps, 








by the hydrogenation of coal 
Messrs. Joun M. Henperson anp Company, Limirep, 
King’s Works, Aberdeen, have recently received con 





tracts for two electrically-driven fixed aerial cable ways 
Agents for the Colonies, for Hong Kong, 
for the new Fish Docks of 






from The Crown 
and a 15-ton level-luffing crane 







Grimsby Corporation 









PERSONAL. 






































































































Mr. M. J. Ratine, joint managing director of The 
(ieneval Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2, has been appointed vice 
chairman in succession to Mr. E. G. Bynge Mr. Byng, 


who has resigned that position for reasons of health, will, 


however, still remain on the board 

Mr. ©. S. Davy, chief engineer of Messrs. Babcock 
wnd Wileox., Limited. Babcock House Farringdon 
street, London, E.C.4, has been sppointed to a seat on 
the board of directors of the Company 

Messrs. Perer Srupss, Limirep, Warrington, have 
appointed Mr L B Booth, 29 Much Park-street, 
Coventry, their representative for the sale of their 
high-quality steels in Coventry 

Messrs. Wittiam Gerren, Limrrep, Vulean Works, 
156.170, Bermondsey-street, London, S.E.1, have been 
sppointed sole agents in this country for Ringsdorff 


irc-lamp carbons 
Mra. 8S. P 
Ss. P. Colt 
West minster 
It will be recalled that 
and Extraction (1929), 
Smiru, 172, Buckingham 


managing 


has severed his connection with Messrs 
Partners, Limited, 82, Victoria-street, 
S.W.1 
Messrs 
Limited, 
Palace 
taken 
Limited, Siroceo 
vendors at the 
Furope 
State), 
Smith 


CoOL 
and 

London 
Conveyance 
Mra. W \ 
S.W.1, 
Messrs 
Engineering 


reserving 


Pneumatic 
which 
London, 
by 


ol 
road, 
was director, was over 
Davidson and Company, 

Works, Belfast, in 1930, the 
to themselves the rights for 
Britain the Irish Free 
and South America Mr 

he licences with 
lransporteurs Simplex, 48, 
Paris, from whom grit-catching and pneumatic conveying 
installations can be purchased for use in France, Belgium, 
Spain, Italy and Portugal, and with Messrs. Ardelt werke 
G.m.b.H., 86-87, Eberswalde, 


time 

Great 
States, 
that 
Compagnie des 
Batignolles, 


(excluding 
the United 
now 
Messrs 
Boulevard des 


and 
us 


informs 


has arranged 


Postschliessfach Cermany, 


for use in Germany, Russia, Holland, Turkey and Central 
European countries 

Messrs. Newman, Henper anp Company, Limirep, 
Woodchestetr yucestershire, have recently had designed 





and installed a special plant for the making of coiled 


wire edge valve wheels The coiled edge is made from 


bright tinned-steel wire and the centres, having ‘ open 
ind ** shut ** indicators, are also tinned A very complete 
range of sizes is now available 

ComMERCIAL Meruops In VENEZUELA \ confiden- 


tial memorandum the methods of trading and the 
appointment of agents in Venezuela, compiled by H.M 
Consul at Caracas, has by the Department 
of Overseas Trade, 35, Old Queen-street, London, S.W.1 
United Kingdom firms desiring to obtain copies should 


with the Department 


been issued 


communicate reference 


No. C.Y. 4,197 


quoting 


Brrrish STANDARD SPecCrFICATION FOR INSULATING 
OLs A second revision of the specification for insulating 
oils for electrical purposes (excluding cables) has been 
by the British Standards Institution. This, 
which is designated No. 148-1933, embodies no changes 
physical properties of the oils, but a new 
test for freedom from moisture is embodied An addi 
tional test, namely, a erackle " test, been 
incorporated, and, as the result of investigation by the 
Electrical Research Association, the technique of the 
sludge test has been modified Copies of the specification 
may be obtained from the Publications Department of 
the Institution, 28, Victoria-street, Westminster, London 
8S.W.1, price 2s. 2d., post free. 


issued 
as regards the 


has also 








Messrs. Ricnarp Dunston, Limrrep, Thorne, near | 
Doneaster, have received an prder for the construction 
of a steel canal barge An order has also been received 
by their associated company, Messrs. Henry Scarr, 
Limited, Hessle, near Hull, for a motor barge 

Messrs. Westincuouse Brake AND SAaxpy SIGNAI 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIppLEsspRovuGH, Wednesday. 


TENDERS. 
We have received from the Department of Overseas 


] , 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 


of the undermentioned tenders, the closing — of | The Cleveland Iron Trade.—There is little prompt 
which are given Further details may be obtaine« a Cleveland pig-iron available for disposal, and the small 
| application to the Department, the reference number | parcels which come on the market are readily snapped up. 


| With stocks exhausted and production light, the opinion 
prevails that output will be enlarged es soon as the supply 
of coke justifies a movement in that direction. Local 
demand is increasing, but some North of England pig- 
|} iron consumers are taking rather considerable supplies 


appended being quoted in all cases 
Voltage Requlators.—The of 
outdoor-type, induction voltage regulators. 
Electricity Melbourne, Victoria, 
January 8, 1934 No. A.Y. 12,071.) 


automatic, 
The State 
Australia 


supply tive 


Commission, 


(Ref 


Cables.—The supply of paper insulated, lead-covered, of Midland iron. Delivery of Cleveland pig-iron to 
served and armoured. three-core land and submarine | Scotland is increasing, and firms beyond the Tweed 
cable The City Electric Light Company, Limited, would take larger quantities. Merchants have not much 
Brisbane ; January 31, 1934. (Ref. No. A.Y. 12,072.) | leveland pig-iron to offer, and their =e are still 

. with 


restricted under terms of contract producers. 
Inquiries from abroad are few and small, and quotations 
for shipment to foreign destinations continue to vary 
considerably after individual bargaining For other 
business, market rates are steady and firm. No. 3 g.m.b. 


is 62s. 6d. for local purposes, 64%. 6d. delivered to North 


The supply of two portable concrete 
The Johannes- 
(Ref. 


Concrete Mixers 
mixers having a capacity of 13} cub. ft 
burg City Council, South Africa ; November 
No. G.Y. 13,137.) 


Portable Air 





Compressors.—The supply and delivery 





of a portable air-compressor plant, with petrol or paraffin |}of England areas beyond the Tees-side zone ; 6: 3d. 
engine, capable of compressing between 140 and 180 cub. | delivered Falkirk, and 65s. 3d. delivered Glasgow. No. 1 
ft. of free air per minute. The Johannesburg City Council, | is at a premium of 2s. 6d., and No. 4 foundry at a dis 
South Africa ; November 29. (Ref. No. G.Y. 13,138.) | count of Is. 

Iron Chains.—The supply of 40 iron chains, 14-8 m.| Hematite-—Values of East Coast hematite ace very 
long, and 36 short-link tron chains in various lengths] strong. Business with the Continent is difficult to put 
from 6 m. to 13 m The Egyptian Ministry of Public | through at the recently advanced prices, competition of 
Works; December 10. (Ref. No. G 13,140.) | German, Swedish and Dutch producers of hematite in 

Water Filtration Plant.—The supply and delivery of foreign markets being very severe, but home demand 
complete filtration plants for swimming baths. The | continues to expand. Substantial home contracts for 
City of Cape Town, South Africa; February 8, 1934. supply up to the end of March have been made, and 


buyers are keen to buy beyond that period, but sellers 


(Ref. No. G.Y. 13,141.) } i 
a - re sinc . , > t urther torwar -ommit- 
X-Ray Apparatus The supply of X-ray apparatus are disinclined to enter into further fi arc comm 
ae 3 , ments. Merchants possess rather considerable quantities, 
and accessories as required for the year 1933-34 The | . : : 
"= _| but their attitude is as firm as is that of makers. Stocks 
Department of Public Health, Cairo, Egypt December r 
23 (Ref. N \.Y. 12.074.) . are heavily sold, and are decreasing rapidly. Recognised 
és a eer | market rates are ruled by ordinary qualities at 62s. 6d. 
Portable Welding Plant The supply of —— The f.o.t. for home trade, and 60s. f.o.b. for shipment abroad. 
ek , r e t ‘ rrin r : » The} on 
welding equipment ; and =6a)=6ogrinding machine e | Dats Boon ints thins Diets ancien alt tik lenin took 
Argentine State Oilfields, Buenos Aires; December 4 
Re N \Y. 12.076 | the position will be eased by the additional supply of 
(Kel = mapas ; : | two furnaces which are being blown in——one at the Eston 
Taper Pins and Cotters he supp of a. The | Works and the other at the Acklam Works of Messrs. 
and flat ecotters for the year ending June, 1935. ©) Dorman, Long and Company The make of these 
South African Railways and Harbours \dministration, furnaces will go into direct consumption at the firm’s 
Johannesburg ; December 18 Ref. No. G.Y. 13,143.) steel works. 
| 
Rotary Air Compressor The supply of a rotary air | Foreign Ore.—Prices of foreign ore are stiffening, but 
compressor capable of compressing 2,000 cub. m. of free | consumers have little occasion to buy, and business is 
air per hour The Argentine State Oilfields, Buenos | confined to transactions in small quantities. Rubio, of 
Aires December 4 (Ref. No. G.Y. 13,146.) | 50 per cent. quality, is quite 16s. 6d. c.i.f. Tees. 
Blast-Furnace Cok The scarcity of Durham blast 
Fluted Umbrella Wire \ firm in Belgium desires to vare ) € are r 
' , A United } i ios ble to furnace coke threatens to force up prices further. Good 
cen ae | ri » t aodoie 4 = > on 
e placed in touch with a Uni ree ere medium qualities are fully 17s. 6d. delivered to Tees-side 


supply fluted wire for the manufacture of umbrella ribs aaiien 


and stretchers. (Ref. No. G.Y. 13,138.) ts 
/ Bost | Manufactured Iron and Steel.—There is continued 
( etur of si “e n. , 
utlery A manufacturer of verware in mos’). | brisk demand for semi-finished steel. Billet makers 
Mass., U.S.A., desires to be placed in touch with United : 
I f f l teel | nd have a lot of work to execute and are unable to accept 
rdo P ' ers of stainless-ste F P . ; 
Ringdom ys a. : Ref — B v.7 oo) "| further orders for c rtain descriptions, except for delivery 
eRe (OSES RENEE. foe. Be — | beyond January. Some branches of finished iron and 
Milk Machinery \ firm in Shanghai wishes to} steel are actively employed, and the Acklam_ steel 
establish relations with United Kingdom manufacturers | furnaces of Messrs. Dorman, Long and Company. which 


have been inactive for a lengthy period, are to be put 
into operation next week. Constructional-steel depart 
ments are very busy, and producers of railway material 
are better placed than recently. Branches dependent on 
shipbuilding are in a slightly improved state, but are 


of plant for the production of reconstructed milk and 
(Ref. No. G.Y. 13,139.) 


cream 


BOOKS RECEIVED. 





still greatly in need of work. Sheet makers are well 

Kohlenwasserstoffile und Fette sowie die thnen chemisch employed. Quotations are : Common iron bars, 91. L5s. ; 
und technisch nahestehenden Stoffe By Pror.-Dr.| best bars, 101. 5s.: double best bars, 101. 15s treble 
D. Hotpr. Seventh Edition, revised and enlarged. | best bars, I1/. 5s. : packing (parallel), 8l.; packing 
Berlin: Julius Springer. [Price 78 marks. | (tapered), 101.; steel billets (soft), 5. 12s. 6d.; steel 
A Record of the Scientific Work of Sir James Dewar.| billets (medium), 61. 17s. 6d.:; steel billets (hard), 
London : Chiswick Press. 7l. 7s. 6d.; iron and steel rivets, Il. 58.; steel ship 
The Bankers’ Conspiracy. By A. Ketson. London: | plates, 8/1. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
Elliott Stock. [Price 2s. 6d. net 8/. 158.; heavy sections of steel rails, 8/. 10s. for parcels 
Department of Overseas Trade No. 555. Financial | of 500 tons and over, and 91. for smaller lots ; fish plates, 


(No. 24 10l. 5s. for 


gauge), 


9l. f.o.b. for ship 


Report.| 121. 10s.; black sheets 


and Economic Conditions in Roumania in 1932 


By R. J. E. Humphreys. London: H.M. Stationery | delivery to home customers, and 

Office. [Price 2s. 6d. net.| ment abroad ; and galvanised corrugated sheets (No. 24 
fir Ministry. Aeronautical Research Committee. Reports | gauge), 121. 15s. for delivery to home customers, and 
and Memoranda. No. 1486. Oil Cooling for Aircraft.| 111. 5s. f.o.b. for shipment overseas. 

By B. C. CARTER. [Price 3s. 6d. net.] No. 1512, Scrap.—The demand for iron and steel scrap continues 
Effect of Tractor Airscrew on Body Wing Interfere nCe.! good and certain descriptions are searce Values are 
By E. Ower and others. I rice Is. 9d. net.} No. stiffening. Light cast-iron is 43s. 6d.; heavy cast-iron, 
1528. Determination of the Stresses in Braced Frame- 670. Gd.: machinery metal, 49e.: and heavy steel, 
works. By L. Currry. [Price ls. 9d. net.] No. 1535. | 47s. 6d. to 50s : 
Simplified Presentation of the Subject of Spinning of . 

leroplanes By H. B. Irvine. Price ls. 9d. net.! = 

No. 1538. Effect of Ribs on Stresses in Spars. By NOTES FROM SOUTH YORKSHIRE. 
D. Writiams and H. R. Cox. Price ls. Od. net.] 

No. 1542. Silencing Aircraft. By A. H. Davis. SHEFFIELD, Tuesday. 


Tron and Steel Reports from the various sections of 


[Price 9d. net.] London: H.M. Stationery Office. 
1 Texthook of Physics. Vol. Ll Electricity and ; the local staple trades show that progress has been more 
Magnetism. By FE. GRIMSERI London: Blackie| than maintained. The lighter trades are beginning to 


feel the benefit of the improvement. The Sheffield Chamber 
of Commerce’s strong denial that there was a boom in 
armaments, and that local works were operating day and 
night on the production of shells, is confirmed by the 
that a Sheffield concern—one of the steel- 


[Price 25s. net. | 
Annali dei Lavori Pubblici 
1933. Rome : 
[ Price 12 lire each. | 
Elettriche 


and Son, Limited. 
Ministero dei Lavori Pubblici. 
(Gia Giornale del Genio Civile), May 
Provveditorato Generale dell Stato. 


June, 





fact biggest 


Unione Nazionale Fascista Industrie La\ 
Produzione dell’energia in Italia nell’annota, 1932. | producing firms of its kind, which last year accounted 
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actively employed. Many of the latter products vary 
in size from 10 to 60 tons unfinished. Much of the work 
on hand is in connection with schemes of electrical 
development, oil-refining, and carbonisation. Mereantile 
requirements have also taken a turn for the better. 
Prospects of railway rolling-stock departments have 
brightened considerably as a result of developments on 
both home and foreign account. British railway pro- 
grammes of renewals and new construction will benefit 
Sheffield works. Foreign developments also promise 
valuable orders for this area. The Chinese Government 
are inquiring for a big variety of equipment. The Indian 
market—which at one time yeoviledl local works with a 
large amount of business—is beginning to open out again. 
Inquiries are in circulation for cast-iron pipes, a loco- 
motive turntable, and locomotive boilers. Steelworks’ 
equipment is in moderate demand. Automobile steel is 
a progressive line. Further improvement is in the offing 
as a result of orders recently placed at the Motor Show. 
Output of stainless steel is maintained at a high level. 
The tool trades are steadily employed. The gross volume 
of orders executed during the current year is already well 
in excess of that for the whole of 1932. 


South Yorkshire Coal Trade.—The 
yenerally shows slight improvement. In some classes of 
fuel, supplies are rather short. The inland demand has 
broadened, and prospects appear brighter than for some 
time past. Industrial fuel is strong. Consumption by 
electrical and gas-making undertakings has increased. 
Steady delivery is being made to the textile and woollen 
areas. The house-coal market is regaining strength. 
London and country users are buying more freely for 
winter stocking purposes. Foundry and furnace coke 
have maintained their recent position ; in some instances 
the demand is in excess of supply. Gas coke is also active. 
Quotations are: Best branch handpicked, 27s. to 28s. ; 
Derbyshire best house, 21s. to 23s. 6d.; Derbyshire best 
brights, 17s. 6d. to 198. 6d.; best screened nuts, 17s. to 
18s.; Yorkshire hards, 17s. to 18s. 6d.; Derbyshire 
hards, 17s. to 18s. 6d.; rough slacks, 6s. to 9s.; and 


nutty slacks, 7s. to 8s. 6d. 


export market 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Carmarthen Town Bridge.—The Ministry of Transport 
has been asked to receive another deputation from the 
Carmarthenshire County Council regarding Carmarthen 
Town Bridge. This time, three Welsh members of 
Parliament are to join the deputation, together with 
other public men, who will use all the influence they can 
to show that the only reasonable scheme for this import- 
ant link on the main road to the west is the high-level 
scheme of the County Council, which would cost 115,6901. 
It would not only carry the road over the railway at the 
eastern end of the bridge (obviating the level crossing) 
and the River Towy, but also give a fine town improve- 
ment on Castle Hill, already the property of the County 
Council, obviating the sharp and curved hill from the 
bridge to the main street. This is the scheme rejected 
by. the Ministry in favour of one for a hump-backed 
bridge ending on quay level on the town side, the cost of 
which is estimated at 75,0001. That Carmarthen Town 
must have a new bridge is certain. The ancient bridge 
cannot be used—the temporary bridge, an inconvenient 
one-way structure, cannot last long. Rather than 
accept the Ministry scheme and grant, the Carmarthen- 
shire Council prefer to see what they can do with the 
ald bridge (without grant), leaving the level crossing on 
one side, and the steep hill into the town on the other 
side, as hitherto. 

Cardiff 2,000,0001. Steelworks Plans.—In view of the 
declaration by Mr. Walter Runciman (President of the 
Board of Trade) that the present Government had no 
intention whatever of withdrawing the import tariff on 
steel, it is believed that the scheme of Messrs. British 
(Guest Keen Baldwins) Iron and Steel Company, Limited, 
for rebuilding the Dowlais-Cardiff steel works at a cost 
of 2,000,0001. will be pushed on with all speed. Mean- 
while, the demolition of the old steel works is proceeding. 

Denbighshire Water Supplies.—Denbighshire County 
Council has discussed the question of the provision of 
adequate rural water supplies, in view of the drought 
experiences of the past summer. The question of cost 
is an alarming one for a county with limited industries 
and revenues, and it has been suggested that a confer- 
ence of all the North Wales county councils should be 
held. The County Medical Officer is preparing a special 
report on the subject, which will be considered before 
further action is taken. 

Newport Corporation Scheme.—Newport Corporation 
Bill, in preparation, will provide for considerable borough 
extensions, and include proposals for further borrowing 
powers for the outlay of 100,0001. on extensions of the 
electricity and water mains. 

Largest Railway Signal System.—It is claimed that the 
new railway signal-box at Cardiff West, Great Western 
tailway, which is nearing completion, will control more 
signals and points than the Glasgow box, hitherto 
regarded as the largest in Great Britain. The new 
interlocking frame on the all-electric system will have 
339 levers. Glasgow Central, on the London Midland 
and Scottish Railway, installed in 1908, is electro- 
pneumatic, with 374 levers. The Cardiff box, however, is 
claimed to control more signals and points with fewer 
levers. The signals are of the “searchlight ” type. 
Instead of a semaphore arm, a vane with coloured glasses 
is electrically operated giving red, yellow or green light. 
It is claimed that the need for hand signalling in foggy 
weather is obviated. The whole operation of changing 
and checking the signals and points is performed in 
three seconds. 
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NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

General Outlook.— Although the movement is extremely 
slow, there is now definite evidence of an upward trend 
in certain sections of the North-Western heavy industries. 
In the foundry-iron branch more settled conditions are 
now being experienced, and as textile-machinery manu- 
facturers, general engineering undertakings, and a 
number of jobbing foundries are now making increased 
calls for materials, there is an encouraging advance in 
the volume of iron going into consumption. It is also 
reported that consumers are now showing greater readi- 
ness to enter into negotiations for forward supplies. 
Business is still poor in steel sections, although manu- 
facturers of certain light products are doing better 
business. Among the heavy users, however, only 
structural engineers are at all moderately well booked. 
Some firms in this section are now taking rather heavier 
tonnages to cover recent orders, but boiler-makers, 
locomotive builders, and machine-tool makers are 
buying on a very restricted scale. 

Recent Engineering Contracts.—Orders released in the 
last month or two, both by home and overseas cotton 
manufacturers, and allied trades, for machinery and 
equipment, have provided useful and welcome work for 
a number of Lancashire textile-machinery makers. One 
of the busiest, at present, is the firm of Messrs. British 
Northrop Loom Company, Limited, Daisyfield, Black- 
burn, who have recently enlarged their erection shops 
to cope with orders for automatic machinery, and who 
contemplate putting in hand further works develop- 
ments next year. Several valuable contracts for the 
supply of plant to Yorkshire woollen and worsted manu- 
facturers are on hand. Messrs. Howard and Bullough, 
Limited, Globe Works, Accrington, are also well placed. 
In addition to a contract for spinning and twisting 
machinery for Messrs. J. and P. Coats, Limited, Paisley, 
the firm has on its books orders for plant for mills at 


Castleton, near Rochdale, and in Australia, and for 
clients in China, India, arid the Argentine. 
Lancashire and the New Cunarder.—Now that there 


seems a possibility of work being restarted on the partly 
constructed Cunard liner at Clydebank, a number of 
Lancashire industries are hopeful of participating in 
orders for materials which may be expected to follow 
the resumption. Electrical-plant manufacturers will, 
in the event of a restart, it is believed, secure useful 
orders, and Lancashire manufacturers of paints, insula- 
tion materials, and various engineering products have 
also reasonable expectations of fair voiumes of work. 


NOTES FROM THE NORTH. 


Griaseow, Wednesday. 

Scottish Steel Trade.._No change of any importance 
falls to be recorded in connection with the steel trade 
of Scotland since the last report, but producers are very 
hopeful that Clyde shipbuilders will be successful in 
securing some of the contracts for new tonnage which 
are likely to be placed at no distant date. A few more 
orders for ship plates and sections would be extremely 
welcome, for although the home demand has improved 
during recent weeks, the output is small in comparison 
with capacity. Export business is quiet. In the black- 
steel sheet trade, dealing is large confined to the home 
market, and makers have quite a fair amount of orders 
on hand for both the heavier and the lighter gauges, but 
galvanised sorts are very dull and slow of sale. Export 
business is quiet. Prices are as follows :—-Boiler plates, 
9l. per ton; ship plates, 8/. 15s. per ton; sections, 
8l. 7s. 6d. per ton; black-steel sheets, } in., 8/. per ton ; 
and galvanised corrugated sheets (No. 24 gauge), 121. 15s. 
per ton, in minimum 4-ton lots, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade the position is still most unsatis- 
factory and orders are scarce. The re-rollers of steel 
hars are also very quiet, and inquiries are so few that 
the outlook is far from bright. The current market 
quotations are :—Crown bars, 9/. 15s. per ton for home 
delivery, and 91. 5s. per ton for export; and re-rolled 
steel bars, 7/. 5s. per ton for home delivery, and 61. 15s. 
per ton for export. 


Scottish Pig-Iron Trade.—A dull tone continues to 
prevail in the Scottish pig-iron trade, and the limited 
demands of consumers is easily met from stocks on 
hand. The number of furnaces in blast is unchanged at 
nine. While the shipments overseas are small, the 
imports from India continue, and a cargo of pig-iron 
from Sweden also arrived in the Clyde early this month. 
The following are to-day’s market quotations :—Hema- 
tite, 66%. per ton, delivered at the steel works ; and 
foundry iron, No. 1, 67s. 6d. per ton, and No. 3, 65s. 
per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, November 11, amounted to 208 tons. 
Of that total, 165 tons went overseas and 43 tons coast- 
wise. During the corresponding week last year the 
figures were 170 tons overseas and 30 tons coastwise, 
making a total shipment of 200 tons. 

Contract.—The London and North Eastern Railway 
Company have just placed a contract with Messrs. H. 
Lees and Company, Limited, Glasgow, for the erection 
of an electrical coaling plant for locomotives at Boston. 
Many of these plants — already been installed by 
the London and North Eastern Railway in recent years, 
and the approximate time of coaling a locomotive has 
been reduced to about three minutes, as against about 
half an hour by the old method. 





NOTICES OF MEETINGS 


INSTITUTION OF MECHANICAL ENGtNerers.—To-night, 
6 p.m., Storey’s-gate, 8.W.1. General Meeting. *“ Heat 
Liberation and Transmission in Large Steam-Generating 


Plants,” by Messrs. E. W. Robey and W. F. Harlow. 
Western Branch: Wednesday, November 22, 7 p.m., 
Merchant Venturers’ Technical College, Bristol. The 
Building of the Sydney Harbour Bridge,” by Mr. L. 


Ennis. North-Western Branch : Thursday, November 23, 
7.15 p.m., Engineers’ Club, Albert-square, Manchester, 
Thomas Hawksley Lecture: ‘* Kinematic Design in 
Engineering,”’ by Professor A. F. C. Pollard. Yorkshire 
Branch : Thursday, November 23, 7.30 p.m., Queen's 
Hotel, Leeds. Chairman's Address, ‘“ The Development 
of Inventions,’ by Mr. A. H. Gledhill. 


Nortu-East Coast [NstTiruTion OF ENGINEERS AND 
Sxrpsuripers.—To-night, 6 p.m., Mining Institute, 
Newcastle-upon-Tyne. “Tramp Ship Design: An 


Owner’s Views and Requirements,’ by Mr. L. Runciman. 
Roya InstrrutTion.—-Saturday, November 18, 3 p.m., 
21, Albemarle-street, W.1. ‘“‘ The Course and Causes of 
the World Depression,” by Mr. L. C. Robbins. Tuesday, 
November 21, 5.15 p.m. ‘“ Liquid Crystals,’ by Sir 
William Bragg. Also on Friday, November 24, 9 p.m. 
INSTITUTION OF ELecTrRICAL ENGINEERS.-—South Mid- 
land Centre : Monday, November 20, 7 p.m., James Watt 
Memorial Institute, Great Charles-street, Birmingham. 
“The 'Lower-Voltage Sections of the British Grid 
System,” by Mr. C. W. Marshall. Mersey and North 
Wales (Liverpool) Centre : Monday, November 20, 7 p.m., 
The University, Liverpool. ‘‘The Application of 
Automatic Voltage and Switch Control to Electrical 
Distribution Systems,’ by Messrs. W. Kidd and J. L. 


Carr. North Midland Centre: Tuesday, November 21, 
7 p.m., Hotel Metropole, King-street, Leeds. ‘ The 


Lower-Voltage Sections of the British Grid System,” 
by Mr. C. W. Marshall. North-Western Centre : Tuesday, 
November 21, 7 p.m., Engineers’ Club, Albert-square, 
Manchester. ‘Recent Investigations on Telephone 
Interference ’’ (E.R.A. Report), by Messrs. W. G. Radley 
and §S. Whitehead. Wireless Section: Wednesday, 
November 22, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Discussion on “ The Interference of Electrical 
Plant with the Reception of Radio Broadcasting.” 
Introductory remarks by Mr. A. Morris. London : 
Thursday, November 23, 6 p.m. Ordinary Meeting. 


“Recent Investigations on Telephone Interference ” 
(E.R.A. Report), by Messrs. W. G. Radley and 8. 
Whitehead. 


INSTITUTION OF CrviL ENGINEERS. 
ber 21, 6 p.m., Great George-street, S.W.1. | Ordinary 
Meeting. “‘ Impact of Wheels on Roads,” by Dr. F. 
Aughtie and Messrs. R. G. C. Batson and A. F.C, Brown. 
Birmingham and District Association: Thursday, 
November 23, 6 p.m., James Watt Memorial Institute, 
Great Charles-street, Birmingham. ** Road Improve- 
ments and Bridge Reconstruction on Route No. A45,” 
by Mr. N. H. Stockley. 


Tuesday, Novein- 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, November 21, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow, C.2. “ The Anglo-Persian 
Oil Company’s Pipe-Lines in Persia,” by Mr. A. ©. 
Hartley. 

INSTITUTION oF AUTOMOBILE ENGINEERS. — Wolver- 
hampton Centre: Tuesday, November 21, 7.30 p.m., 


Victoria Hotel, Wolverhampton. ‘ The Correlation of 
Metallurgical and Economic Problems in the Selection otf 
Automobile Engineering Materials,” by Mr. L. B. Hunt. 
Manchester Centre : Wednesday, November 22, 7 p.m., 
Engineers’ Club, Albert-square, Manchester.  ** ‘Trans- 
mission Principles,” by Mr. L. H. Pomeroy. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 


THe “ Oriness” oF Lusricants.—The degree of 
‘ oiliness ” of a lubricant is a very important factor in 
determining its suitability, but it has hitherto been 
difficult to ascertain. Messrs. Sir W. H. Bailey and 
Company, Limited, Albion Works, Salford, have, how- 
ever, developed a handy little apparatus, termed the 
“* Aptol”’ oiliness comparator, which will enable it to 
be assessed qualitatively at least. A high degree of 
oiliness *’ means that a microscopically thin film is 
formed on the rubbing surfaces, which resists very great 
pressures and protects those surfaces against wear and 
seizure. The mere “ feel” of an oil is no indication of 
its quality, as the thicker fluid film only, which squeezes 
out under high pressure, is usually thus examined and 
the test is more that of viscosity than “ oiliness.”” The 
comparator consists of a pair of small highly-polished 
cast-iron dises with a centre guide pin. A small quantity 
of the oil to be tested is placed between the discs, which 
are then slowly twisted in opposite directions. The 
nature of the slipping of the discs gives a ready guide 
to the degree of “ oiliness,”” a smooth sliding motion 
being indicative of high “ oiliness” and any _ lesser 
degree being shown at once by a chatter, grip or binding. 
The discs are formed so that the area in contact is small 
and the pressure that can be exerted is, in consequence, 
sufficiently high to be effective. One of the discs has 
a continuous narrow conical recessed ring at the outside 
of the circumference. The other has an interrupted 
projecting conical ring which fits inside that of the first. 
The more fluid portion of the oil can escape through the 
interruptions, whilst the film remaining on the surfaces 
in contact is subjected to a stress comparable with that 
existing in a heavily-loaded bearing. Very little practice 
is needed in order to obtain reliable results. 
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PHYSIOLOGY AND INDUSTRY. 

Tue machinery by which the raw materials of the 
earth are turned into products that can be utilised 
by man for his sustenance, convenience and trans- 
port may be divided into two classes—the living and 
the inanimate. There is one school which argues 
that at the present time the growing proportion of the 
latter in use is, in many ways, harmfully affecting 
the well-being of the former, while another school is 
equally definite that the employment of tools and 
their increasing automaticity is of real benefit to 
the human race. However, this may be, there can 
be no doubt, in spite of appeals to the contrary, that 
ingenuity will continue to be exercised in the im- 
provement of equipment totake the place of “hands” 
and that tool-using, which, it is said, distinguishes 
man from other mammals, will increase rather than 
decrease. That being so, a paper, which was read 
by Dr. G. P. Crowden before the Department of 
Industrial Co-operation at the Leicester Meeting 
of the British Association, is not inopportune, as 
this communication, which was entitled “‘ The Prac- 
tical Value of Physiology to Industry,” infers more 
or less directly that it would be well for engineers to 
apply a little of that ingenuity which in the past 
has been expended in improving the inanimate plant 
designed by them, to increasing the efficiency of the 
human portion of the equipment they utilise. It is 


| not unfitting, moreover, that this paper should have 


been read before that section of the British Associa- 
tion which is devoted to economics, It is not so long 
ago that human labour was cheaper than the ma- 
chine, with the result that attention was mainly 
directed to the efficiency and maintenance of the 





latter. Now that this is no longer true, it is for 
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purely scientific reasons desirable that a not unim- 
portant part of the plant, which has perforce still to 
be employed, should be “ installed ” and utilised so 
that it may give optimum results. For ethical 
reasons this is equally true, and engineers should 
not, therefore, be averse to hearing what the phy- 
siologists, among others, have to teach them in this 
respect. 

To those who have already realised that man 
(and woman) in the factory is affected by his 
environment, and that that environment, no less 
than the way in which the work is executed, should 
be studied as the design and layout of a machine 
are studied, a good deal of what Dr. Crowden has to 
say will not be new. But as much has yet to be 
done before it can be said that we know all that is 
to be known about these matters, and are applying 
that knowledge in the best possible way, no harm 
will be done by summarising his arguments. From 
the point of view of the physiologist the 16,000,000 
men and women who are engaged in industry in 
England and Wales, provide a field of inquiry into 
such matters as the strain placed on the body when 
working under extreme conditions of temperature 
and humidity, the relation of the duration of the 
work and the rate of working to the production of 
normal and excessive fatigue, the intensity and 
arrangement of the lighting in their relation to 
efficiency and strain, and the effects of noise and 
vibration. The articles which these men and 
women help to produce under conditions bad or 
good, are more or less directly utilised by themselves 
and others to supplement the power the human 
body possesses of adapting itself to its environment. 
It follows that the effect of environment during 
work and play must be studied, and the result of 
these studies used to improve such features as venti- 
lation, heating and lighting. In this way an environ- 
ment of the highest quality will be obtained, and the 
worker, in turn, will be enabled to make a maximum 
contribution towards the comfort, health and 
efficiency of the purchaser, who is only himself in 
another guise. It is clear, therefore, as Dr. Crowden 
points out, that the application of physiological 
science to industry has two facets: that provided 
by the worker in relation to his or her work, and that 
exhibited by the ability of the products of manu- 
facture to meet the specific physiological needs of 
man, 

In considering the general problem of the worker 
at his: work there are four main groups of physio- 
logical factors which must be taken into account. 
These are the work factor, the environment factor, 
the time factor and the personal factor. The first 
comprises the study of the muscular effort involved 
in carrying out the particular task and of how that 
effort can be exe:ted with the maximum efficiency 
and the minimum fatigue. The second involves 
consideration of the reactions of the human body 
when subjected to various conditions of heat, 
moisture, light, noise or vibration. For instance, 
the limits of temperature and humidity which, if 
exceeded, impose too great a strain on the natural 
powers of the body to maintain its normal tempera- 
ture and the opportune functioning of the nerves 
and muscles must be determined. The third offers 
problems regarding the length of shifts and the 
rate of working, and the last, which is the only 
one which is entirely under the control of the 
worker, is concerned with the proper use of pro- 
tective clothing and the employment of methods 
of working, resting and nutrition which investi- 
gation and experience have shown to be the best. 
This factor may, if care be not taken, discount the 
good which is done through the other three, and in 
any event all the factors which affect the efficiency 
of the cycle—work, fatigue, reeovery—must be taken 
into account. 
fegarded as a machine the human being is 
not very efficient. At best, the figure attained 
is only about 25 per cent., and it may easily 
be reduced by unnecessary effort, posturial strain, 
or by moving too fast or too slowly. The physio- 
logist can assist in counteracting losses from these 
causes by measuring the increase in oxygen con- 
sumption occasioned by the work done and thus 
determining the method of execution which leads 
to the least expenditure of energy. In the case of 
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light tasks, however, the result is not of much 
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practical value, since the muscular effort demanded 
is small. Indeed, in some occupations it might be 
beneficial if it were greater. Such an investigation 
must be distinguished from motion study in which 
production rather than fatigue is the criterion. 
[It has, however, led to the determination of the 
maximum loads which can safely be handled by 
men and women, and has shown that fatigue can 
be avoided and production increased by attention 
to such details as the walking at which 
barrow is pushed. In some of the lighter industries, 
on the other hand, it has been found advisable for 
the same reasons to compensate for the harmful 
effects of prolonged posturial strain by introducing 
physical exercises into the working period. 


pace a 


We are glad to see that Dr. Crowden deals with 
the problems of noise and vibration, as the after 
effects of these may be more deep-seated than any 
which at the time. Physiologically the 
result of handling pneumatic hammers or riveters 
an expenditure of direct muscular effort 
than of posturial strain and static gripping, combined 
with local chilling of the hands. If, moreover, 
methods of keeping the hands warm are introduced 
to stimulate blood circulation, the are 
protected from shock. The effect on the ear drum 
can also be much reduced by the use of stops of 
cotton wool and paraffin wax. Attention is also 
called to the relationship between lighting, venti- 
lation and heating and production, matters which 
have, of course, already been investigated from the 
engineering point of view and are, therefore, familiar 
to our readers. As Dr. Crowden points out, the 
physiologist can assist in defining the limits of 
temperature, humidity and air movement, the 
engineer's part of the problem consisting in devising 
means of ensuring these conditions in the working 
environment. Working together in this way, it 
should be possible for the engineer and the physio- 
logist not perhaps to improve the human portion 
of the machine, but at least to see that it is enabled 
to duties undef the best 


appear 
less 


tissues 


perform its possible 


conditions. 


ATMOSPHERIC IONISATIONS. 


lurk Friday evening lecture at the Royal Institu- 


tion on October 27 was delivered by Professor 
Appleton, F.R.S., who described the results of 
twelve months’ observations at Tromsé, on the 


position and nature of the ionised layers in the 


upper itmosphere, which are responsible for the 
fact that wireless waves can pass completely 
round the globe. The study was financed in part 
by the Council for Scientific and Industrial 


Research, by the Institution of Electrical Engineers, 
and by the National Polar Committee 
selected as being relatively easily accesible, in spite 
of its situation in latitude 60 deg., and. through the 
courtesy of the Norwegian authorities, accommoda- 
tion was found for the party in the Aurora Obser- 
vatory there. The receiving station was installed 
there. and the transmitter at a hydro-electric station 
about 10 north. 
Tromsé with electricity, a fact which made it easy 
to the transmitters and 
instruments. Pulses of wireless waves emitted at 
Simlwik reached the aerial at Tromsé hy two dis- 
tinct paths and a direct path along the ground, and 
indirectly by reflection from the ionised layers in 
the upper atmosphere. The latter, having much 
the longer distance to travel, reached the receiver 
small fraction of later than the 
Means were provided for measur- 


Tre mso was 


miles due This station supplied 


synchronise receiving 


some a second 
direct signals did. 
ing with precision the interval between the direct 
the echo, and from this the height of 
the ionised layer was found by dividing the time 
taken by twice the velocity of light. The observa- 
tions showed the existence of two distinct layers, 
the lower of which was situated at level about 
105 km. The strength of the reflected wave varied 
with the frequency, and when this was sufficiently 


signal and 





increased, the waves penetrated the lower ionised 
but were reflected from 
km. higher up, and this was penetrated in its turn 
when the frequency to 5-6 | 
One of the objec ts of the expedi- 
tion was to secure information as to how the ionisa- 
tion wae effected. 


laver, another, some 200 
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to ultra-violet light, and to another to particles shot 
out from the sun which ionised by collision the air in 
the upper regions of the atmosphere. The results 
seemed to indicate that both views were right. 
In normal conditions the ionising agent was ultra- 
violet light. Since the ultra-violet light came by a 
direct path from the sun to the earth, then intensity 
showed an increase with the altitude of the sun, and 
calculation indicated that on this basis the intensity 
of the echoes at Tromsé should be 70 per cent. 
of what it was at English stations. The compara- 
tive records obtained were in agreement 
with this. In times of magnetic disturbance, 
however, this no longer held good. Charged par- 
ticles shot out from the sun were deflected by the 
earth’s magnetic field and were bent round so as to 
come to earth on its dark side. Observations made 
at Tromsé were in excellent agreement with this, 
and the ionisation thus produced during violent 
magnetic storms was so intense as to destroy the 
reflecting power of the electrified layers, which was 
a function of the mean free path of the electrified 
particles. Other observations, however, ill-accorded 
with this view since, during magnetic storms, 
intense ionisation was also experienced during the 
day, whereas charged particles from the sun were 
deflected so as to enter the earth’s atmosphere on 
the night side. The explanation appeared to be that 


good 


the sun shot out unchanged as well as changed 
particles. The unchanged would follow a straight 
line and reach the earth’s atmosphere on the 
illumined side. Such unchanged particles were, 


however, incapable of producing ionisation, but the 
effects observed could be explained if they acquired 
a charge on first entering the earth’s atmosphere. 


THE ELECTRICITY COM- 
MISSIONERS’ REPORT. 


Tue effect of recent policy on the construction of 
new, and the extension of existing, generating stations 
is strikingly shown in the Thirteenth Annual Report 
of the Electricity Commissioners,* which was pub- 
lished by H.M. Stationery Office at the end of last 
week. During the period under review, from 
April 1, 1932 to March 31, 1933, the 
capacity of fresh generating plant sanctioned was 
only 66,774 kW, of which the minute proportion of 
701 kW was to be installed in new For 
purposes of comparison, it may be mentioned that 
the corresponding figure during the previous twelve 
months 153,238 kW, and that the annual 
average during the past twelve years was nearly 
515,000 kW. The cause of this reduction is not, 
however, due to trade depression. For, during 1932, 
10,096,966,827 kWh were sold, compared with 
9,386,741,739 in 1931, an increase of over 710,000,000 
kWh, or 7-5 per cent. On the basis of the esti- 
mated population (45,080,000) in 1932, this output 
represented an average consumption of about 
224 kWh per head. While the electricity supply 
industry did not altogether escape the adverse influ- 
ences of the general depression, it was therefore 
able to maintain an enviable record of expansion. 
This expansion it is, however, pointed out, cannot 

attributed to any intensification of 
development on the part of the authorised under- 
takings. The tendency was actually rather the 
other way. Ifthen excessive economy is abandoned, 
and trade improves, an accelerated rate of progress 
may be expected in the future. In this 
connection it is mentioned that according to the 
Fourth Census of Production, 1930, about 2,833,000 
kW of generating plant is installed in factories or 
other private undertakings, and that 6,700,000 h.p. 
is used for the direct mechanical drive of machinery. 
It will therefore be apparent that a wide field of 
opportunity is open to the electricity supply industry, 
for the plant represented by the figure last given, 
together with the 4,100,000 h.p. of motors now de- 
pendent on factory-produced electricity would repre- 
sent an addition to the mains of over 10,000,000 h.p., 
if the necessary conversions were to take place. 

The number of authorised undertakers holding 
power to supply on March 31, 1933, was 650, or 
10 less than in the previous year. In 
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there were four statutory bodies, such as Joint 
Electricity Authorities, which were performing 
duties of an advisory or supervisory character. Some 
interesting information is given about the progress 
of the Bedford and Norwich demonstration schemes, 
the object of which is to provide for the comprehen- 
sive and rapid electrification of a typical rural area, 
so that a supply shall be available to practically all 
the inhabitants within a period of two years. The 
Bedford scheme was inaugurated on April 1, 1930, 
and now comprises 204-8 miles of transmission 
and distribution lines, by means of which 3,425 
consumers, or 1,068 more than in the previous year, 
were supplied. In all, 2,300 new consumers have 
been added during the three years the scheme has 
been in operation. The electricity sold during the 
year ending March 31, 1933, amounted to 3,639,696 
kWh, of which 1,919,044 kWh, or 52-7 per cent., 
was consumed by factories and other power con- 
sumers, and 1,545,007 kWh for domestic purposes. 
Farms only accounted for 175,645 kWh, or 4-8 
per cent. of the total. The sales, as a whole, were 
40 per cent. greater than in the previous year, the 
increase in the of domestic consumers and 
farms being nearly 55 per cent. The revenue was 
18,468/., or over 27 per cent. more than in 1931 
1932, while the average revenue per kilowatt-hour 
sold fell from 1-327d. to 1-218d., a change which 
was accounted for partly by the increased outputs 
and partly by a reduction in the price. The total 
capital expended now amounts to 190,278/., and 
the plant in use includes 860 cookers, 61 wash 
boilers, and 45 water heaters, a type of develop- 
ment which has been assisted by hire and hire- 
purchase schemes. The Norwich area which covers 
125 square miles, is not so far advanced. Never- 
theless, 501,095 kWh were sold during the year 
ending March 31, 1933, or 138 per cent. more 
than during the previous twelve months. Of this 
output, 66-7 per cent. was for domestic purposes, 
19-3 per cent. for shops, offices and public buildings, 
11-5 per cent. for farms, and only 2-5 per cent. for 
factories. The average revenue per kilowatt-hour 
sold was 2-233d., and the capital expenditure 
90,1627. As many as 1,109 houses have been con- 
nected to the system under the scheme, and 243 
electric cookers are in use. In both cases it may, 
therefore, be said that an interesting experiment 
has been justified, and turther results will be awaited 
with interest. 
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The report contains a reference to the work of th« 
Central Electricity Board, and more detailed 
accounts of the developments which have taken, 
or are about to take, place in the areas of the Joint 
Electricity Authorities and of the “ Large Com- 
panies.” These bodies are under an obligation to 
prepare schemes for the distribution of electricity 
in the unoccupied portions of their area, and 
though progress is not spectacular, it is obvious 
that an increasing mileage of secondary trans- 
mission lines is gradually being erected and brought 
into use. What has been done in connection with 
such matters as standard way-leave agreements, 
sliding scales of prices, and co-partnership schemes 
for the London companies, chimney emissions from 
power stations, and interference with wireless 
reception, is also mentioned, but as either no final 
decision has been reached regarding these problems, 
or the results have been already published, they 
need not be further dealt with. 

With a view to ascertaining the extent to which 
overhead throughout the country were 
affected by the blizzard in February of this year, 
reports covering the whole of the less densely 
populated areas were obtained from the under- 


systems 


takings concerned. From these, it appears that 
the effects were most severe in areas extending 


diagonally across the country from the west and 
south-west to the north-east coast, central Scotland ; 


north-west, east, south, and south-east England 
were little affected. A noteworthy feature was 
the formation of substantial loadings of snow, 


sleet and ice on the conductors, the diameter of the 
loading of wet consolidated snow being in some cases 
much as 5 in. In South Wales, 
ductors of 0-05 square inch cross-section, 
found to be coated with ice to a thickness of 3 in. 
overall. It is, therefore, not surprising that some 
damage occurred, the principal causes being the 
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weight of snow or ice on the conductors, combined 
with the pressure and gusty character of the wind ; 
the accumulation of snow and ice on the insulators ; 
and the falling of trees and Post Office lines and 
posts. The results included breakages of the 
conductors or an increase in their permanent 
sag, contact with other conductors or earth wires, 
the blowing of fuses or the tripping of breakers, 
due to the reduction in the resistance of the insu- 
lators, and a general disturbance of the supply. 
On the whole, however, the experience gained shows 
that the design of these lines is satisfactory, and in 
no case could a failure be directly attributed to the 
fixing of too low a factor of safety. Moreover, 
the very high tension systems seem to have come off 
more lightly than those working at low pressures. 

Finally, it may be mentioned that the net cost 
of administration was 56,7071., compared with 
50,5001. in 1931-32. This is apportioned among the 
authorised undertakings on the basis of electricity 
sold, the contributions thus amounting to 1-25d. 
per 1,000 kWh. In addition, a levy of 333,0001., or 
12s. 5d. per 1001. of revenue, was made to meet the 
expenses of frequency standardisation. The staff 
number 80, of whom 58 are established. 


NOTES. 
A Puase oF ELECTRICAL DEVELOPMENT. 

AN eminent publicist has been appointed chairman 
of the British Electrical Development Association, 
and the Central Electricity Board has become a 
member of the same body. These changes are 
believed to presage the preparation of further 
schemes to stimulate the demand for electricity 
throughout the country, and generally to make 
the public more electrically-minded by the usual 
instruments of exhibitions, lectures and other 
propaganda. One step which must also be taken 
if these ends are to be attained is, however, for the 
supply undertakings to put their own houses in 
order. It is generally assumed that progressiveness 
is a matter of size, but, that this is not always 
the case, is shown by figures that have recently 
been published. From these it appears that while 
in some towns, both large and small, every street 
is cabled, there are others in a very different 
state. For instance, it is surprising that in Bir- 
mingham only 700 miles of street, out of 1,550 
miles, are thus equipped, that in Manchester the 
figures are 406 miles out of 765 miles, and in 
Stoke-on-Trent, 87 miles out of 253 miles. Many 
of the smaller towns do not make much better 
showing. At the other end of the scale come Derby, 
Hull and West Ham, and among the small centres, 
Bath, Guildford, Hampstead, Luton and York, with 
every street cabled. There are, of course, many 
reasons for this; but one which has just recently 
been receiving some attention is that in some of the 
less electrical towns the undertaking supplying 
this commodity and that purveying gas are both in 
municipal ownership. Competition and all that 
it implies, if not actively frowned upon, is, therefore, 
not encouraged. In this connection, it is interesting 
to note from the recent annual report of the Elec- 
tricity Commissioners, that certain gas authorities 
have succeeded in obtaining Parliamentary approval 
for a provision prohibiting a housing authority 
from imposing any restriction on the form of heat, 
light or power that will be supplied, or from sub- 
jecting to a disadvantage those who prefer any 
particular form of supply. This, it will be admitted, 
cuts both ways, and those who desire to use 
electricity as well as those who desire to use gas 
are equally protected. By a logical extension of 
the principle, the inhabitants in an uncabled street 
are at a disadvantage, and those responsible may in 
this sense be considered to have failed in their 
duty. Probably, however, this aspect of the 
position has already occurred to the Electrical] 
Development Association. 





THe RECONSTRUCTION OF CHELSEA BRIDGE. 
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was not reached before a protest had been made 
by Mr. Herbert Morrison that certain other im- 
provement schemes were more urgent. The history 
of this project is not unlike that of Waterloo 
Bridge, and exhibits indecision of a kind with 
which the citizens of London are now painfully 
familiar. In February, 1931, the Council approved 
an estimate of 659,250/. for reconstructing and 
widening Chelsea Bridge to take six lines of traffic, 
on the understanding that 60 per cent. of this 
amount would be forthcoming from the Road Fund. 
In the same year it was also decided that the new 
bridge should be of the suspension type and 92 ft. 
wide. In February, 1932, however, by which time 
a certain amount of expenditure had been incurred, 
economy supervened, and the Minister of Transport 
terminated his financial obligations. Work, there- 
fore, stopped. The further review of the position, 
which has taken place since that date, has led to 
the conclusion that a bridge for four lines of traffic 
will be sufficient for some time to come, and that 
the formation of a “ roundabout” at the northern 
end can be avoided if light signals are installed. 
These modifications having been accepted, the 
Minister of Transport will now make a grant equal 
to 60 per cent. of the cost. At the meeting last 
week, it was also decided to appoint Messrs. Rendel, 
Palmer and Tritton consulting engineers for the 
work, which will include the construction of a 
temporary footbridge and the utilisation of small 
portions of Battersea Park and Chelsea Embank- 
ment Gardens. While the new structure is being 
built, vehicular traffic will be diverted over the 
neighbouring bridges. 


Art 1n InpustTRyY. 


In connection with the exhibition to be held in 
1935, under the auspices of the Royal Society of 
Arts and the Royal Academy, His Royal Highness 
the Prince of Wales attended a dinner in the Mer- 
chant Taylors’ Hall on Tuesday, the 7th inst. The 
chair was taken by Mr. J. A. Milne, C.B.E., chairman 
of the Royal Society of Arts, and he was supported 
by Sir William Llewellyn, President of the Royal 
Academy, and others prominently interested in the 
movement. His Royal Highness proposed the toast 
of “ The Royal Society of Arts,” and, as the occasion 
required, turned his attention mainly to the forth- 
coming exhibition. He pointed out how the artistic 
temperament of nations abroad affected their 
products much more rapidly, and changes super- 
vened more frequently than here, where our isolation 
led to changes around us influencing us less. Yet, 
if we desired to retain or improve our trade, it was 
obvious that we must compete successfully with 
such rivals. His advice was that our young artists 
should go abroad to study, and, picking out the 
best details, should embody them in a new form of 
British industrial art. Sir W. Llewellyn, who 
followed, said that there was no doubt that British 
products were often lacking in attractiveness, 
although machine production, properly handled, was 
not opposed to art. Mr. Milne, in replying to the 
toast, spoke of the part the Society of Arts had 
played in the past. It is, of course, known that the 
full title of the body is the Royal Society for the 
Encouragement of Arts, Science and Manufactures, 
and the Chairman described some of the things it 
had done in the past in these connections. Incident- 
ally, on the evening following, a lecture was given 
at the Society’s hall in the Adelphi, by Dr. C. L. 
Wolley, of the British Museum. The subject was 
recent discoveries at Ur, and after the exhibition 
of numerous lantern slides representing golden 
bowls and other objects, a speaker in the discussion 
suggested that manufacturers might do worse than 
study such forms in preference to present-day 
grotesques. 


Imeort Duties AND TEE STEEL INDUSTRY. 


Historians of recent times do not hesitate to call 
attention to the fact that despite changes of Govern- 
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ment, British foreign policy has exhibited a certain 
continuity. Desirable as continuity is in that sphere, 
however, it is even more important in the realm of 
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Walter Runciman, M.P., at the annual luncheon 
of the British Steelwork Association, which was 
held at Grosvenor House, Park-lane, London, on 
Friday, November 10. Mr. Runciman, in proposing 
the toast of “‘ The Association,” said that the steel 
industry was now enjoying the benefits, such as 
they were, of import duties. These were certainly 
assured for a short period and were likely, in his 
view, to be continued for a long period. He gave 
this information because, unless those engaged 
in industry had some certainty as to what was 
going to happen in the future, they would be handi- 
capped in their enterprise and might tend to wait 
on events rather than provide by a spirit of ad- 
venture for the new conditions which were called 
for, not only in their own trade, but in the whole 
of our commercial life. After all, in this country 
we were not in the habit of making great, rapid, 
revolutionary changes, Parliament by Parliament. 
No matter what the result of the next General 
Election was, he, therefore, prophesied that their 
successors would not undo what the present Govern- 
ment had done. The Chairman (Mr. Ben Walmsley), 
in reply, said that the Association was laying a very 
sound foundation for the future in the propaganda 
work they were doing and in the relations they 
had established with the various authorities in 
regard to the use of steel. It was essential, if steel 
was to hold its own in competition with other forms 
of building construction, that every effort should be 
made to reduce its cost and increase its efficiency. 
Mr. W. T. MacLellan, in proposing the toast of “* The 
Guests,” said that the work the members of the 
Association were doing in producing high-tensile 
and rust-proof steels, at a moderate price, would 
lead to a great advancement in the industry. 
Sir Harry Maybury, who replied, suggested that 
the Association should take up the question of the 
6,000 or 7,000 weak bridges in the country. It 
was not economic to straighten and strengthen the 
roads and to leave these feeble links in the chain. 


THe InstTITUTION OF AUTOMOBILE ENGINEERS’ 


ANNUAL DINNER. 


One of the greatest needs of the nations at the 
present time is a sympathetic understanding of 
each other’s difficulties, and it is therefore to be 
regretted that there has been a tendency on the 
part of the leading Institutions to defer the holding 
of summer visits abroad until happier times. Apart 
from their value in promoting good relationships 
between the individuals of different nations, such 
visits afford an opportunity for the formation of 
lasting friendships between the members who take 
part, and also enable them to study the manner in 
which their foreign confréres deal with the problems 
peculiar to their own industry. It is, therefore, 
gratifying to note that a meeting on foreign soil is 
contemplated in the coming summer by the Institu- 
tion of Automobile Engineers. The announcement 
to this effect was made by the president, Mr. C. R. F. 
Englebach, on the occasion of the annual dinner 
held at the Park Lane Hotel on Friday last, and 
it is sincerely to be hoped that the response from 
the members will be such as to encourage the 
Council to complete the necessary arrangements. 
We understand that the venue is not yet decided, 
but will probably be in either France or Belgium. 
The remainder of the President’s speech was devoted 
to reminiscences of the war period. The only 
other speaker, the Rt. Hon. Earl Howe, was also 
in reminiscent mood, and entertained the members 
and guests with an amusing account of some of his 
racing experiences. As in former years, the 
function, as a whole, was most enjoyable, and was 
marked by that blend of dignity and good-fellowship 
which Mr. Joy and his staff have brought to 
perfection. 


Tue Desten or Aut-E.ecrra Krrcuens.—-The 


British Electrical Development Association, Savoy-hill, 
London, W.C.2, have decided to organise a competition 
for architects in the design of all-electric kitchens. The 
object of this competition will be to improve the design 
and decoration of modern kitchens so as to make them 
hygienic, bright and cheerful labour-saving workshops, 





and thus to give the housewife more time for other 
interests. It is understood that the competition will 
be specially concerned with the design of kitchens for 
houses costing from 400/. to 9001., and that practical 
matters rather than futuristic fantasies will be insisted 
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THE BRITISH ASSOCIATION ; 
LEICESTER MEETING. 


(Concluded from page 527.) 


SECTION C.—GEOLOGY. 
Tue Structure oF Coa. 

Two papers read in the Geological Section on the 
morning of Monday, September 11, dealt with 
the structure of coal. The first of these, by Dr. A. 
Raistrick, was entitled “* The Microspores of Coal 
and their Use in Correlation.’ In it the author said 
the microspore content of coal samples could be 
extracted and isolated by the use of solvents, 
such as Schultz solution, followed by ammonia, 
which removed the oxidisable coal matrix and left 
the spore exines and microspores untouched. The 
microspores were mounted for micro-examination 
and were dealt with statistically in the same way 
as tree pollen in peat investigations. Microspore 
types were very varied and very definite, and their 
determination was a matter of precision. There was 
good evidence that particular coal seams were 
characterised, over a wide area, by an assemblage 
of certain groups of microspores present in fairly 
definite proportions. The principal microspore 
types were illustrated and described in the paper. 

The second paper, on * Recent Studies of Plant 
Structure in Coal,’ was by Professor G. Hickling 
and Mr. C. E. Marshall. In this paper it was stated 
that improvements in the technique of section- 
cutting and photography had made it possible to 
show that coal consisted largely of plant remains 
in which the details of the original structure were 
preserved with remarkable perfection. In some 
respects, this detail far exceeded that which could 
in the familiar calcified or silicified 
petrifactions or coal balls, since in the coal most of 
the original substance of the plant remained while 
in the petrifaction it had been replaced. By the 
study of isolated sheets of bark and portions of wood 
which were preserved as coal in the coal-measure 
shales, the microstructure of the plants could be 
studied in relation to their external form. Certain 
bark structures and woods had been so studied and 
in some cases it appeared possible to demonstrate 
conclusively that the existing consisted, in 
part, of the original plant substance and, in part, 
of the additional organic matter which had been 
absorbed by the plant after death. 
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The only other paper in Section C we propose to 
refer to is one delivered by Messrs. H. C. Cooke and 
W. A. Johnstone, on Wednesday, September 13, 
entitled “ Possibilities of Increasing the Gold Pro- 
duction of Canada.” It was stated, in this paper, 
that the Canadian Shield, from which 92 per cent. 
of Canada’s gold now came, was likely to yield still 
larger amounts in the next few years. The three 
gold-producing provinces of Manitoba, Ontario and 
Quebec had all shown a rapid increase in annual 
production during the last seven years, and analysis 
of the causes of the change had indicated that further 
important increases were to be expected, par- 
ticularly in Ontario. Unless new discoveries were 
made in the near future, lode gold production from 
British Columbia would probably not increase 
notably in the next few years and might even 
decrease somewhat with exhaustion of the Premier 
Mine, which the largest present producer. 
Placer gold from Yukon might increase in the next 
few years if the number of dredges in use increased. 
In British Columbia hydraulicking was the chief 
method of placer mining and would continue for 
many years, but the annual output of gold from this 
method of mining might not much exceed the 
present output. More efficient methods of recovery 
of fine gold, for example, by flotation, offered some 
prospect of success for dredging of bar deposits on 
streams in British Columbia and Alberta. Ex- 
tensive prospecting that was being carried on 
might result in the discovery of new fields. 


SECTION E.—GEOGRAPHY. 


Tue Luxempura Iron Inpustry. 


was 


One paper read in Section E (Geography) to which 
we may refer was by Mr. K. C. Edwards and was 





ENGINEERING. 


entitled “Some Aspects of the Luxemburg Iron 
Industry.” It was read on Wednesday, September | 
13. The author stated that for more than a century 
before the exploitation of the minette ore of Lor-| 
raine, which had taken place mainly since 1870, | 
there existed in central Luxemburg one of the, 
important iron-working regions of Europe. The} 
mineral was obtained from alluvial deposits and the | 
workings, though widely scattered, were situated | 
in relation to the forests and streams. Furnaces | 
and forges were often far apart, and coal and coke | 
were not in general use until after 1865. The| 
working of the minette ore in the southern extremity | 
of the Grand Duchy caused a striking change in 
the location and character of the industry. The 
delay in this development was due almost as much 
to the lack of transport facilities as to the fact that | 
the ore demanded special treatment. The interest- 
ing sequence of changes accompanying the evolution 
of the industry was shown by a study of the works 
at Fischbach (1768), Eich (1845) and Esch-sur- 
Alzette (1870). The progress of the modern iron 
and steel industry, Mr. Edwards concluded, had had 
important effects upon the distribution of popula- 
tion, emigration and immigration, agriculture, and 
upon the economic relations of Luxemburg with 
the neighbouring countries. 


SECTION F.—ECONOMIC SCIENCE AND 
STATISTICS. 


Economics OF PATENTS AND COPYRIGHT. 


In Section F (Economic Science and Statistics) 
an interesting paper entitled *‘ Economic Theory 
of Patent and Copyright Law ” was read by Professor 
Arnold Plant on Friday, September 8. In it he 
said there had not been, so far, sufficient discussion 
by economists of the economic effects of the systems 
of patents for inventions and of copyright for 
literary and artistic production. Two contrary 
assumptions had been made concerning the relation- 
ship between the patent system and the display of 
inventiveness. On one side it was asserted that 
without patents there would be no inventions, but 
the profusion of innovation in our own time in 
fields which fell outside the range of patent legis- 
lation suggested that this was unlikely. On the 
other side it was assumed that the patent system 
had little influence upon the amount of inventing 
that took place, but that it served to direct inventing 
into the fields of greatest social advantage. This 
assumption, in turn, was in conflict with normal 
expectations concerning the disposition of the 
factors of production in a monopolistic regime. The 
conditions making for the display of inventiveness 
were analysed in the paper, and the patent system 
was shown to influence the amount of invention of 
the type that is induced by changes in economic 
conditions. The paper shed light upon these ques- 
tions and upon the relation between variations in 
prosperity and variations in the output of inven- 
tions by an analysis of the statistics relating to 
applications for patents in various countries. There 
were reasons, in the author’s opinion, for concluding 
that the patent system resulted, at least in the 
short run, in misdirection of the factors of produc- 
tion. The arbitrary and clumsy nature of this 
system of encouraging an infant industry was 
examined in the paper. The closely parallel copy- 
right legislation was shown on economic analysis 
to be equally arbitrary in its provisions and to be 
lacking in clear basic principle. The treatment of 
the right of mechanical reproduction of musical 
compositions under existing English law was con- 
trasted with the provisions relating to literary and 
artistic works as compared with the device of the 
‘ Licence of Right’ in post-war patent legislation. 
An extension of the application of this device, the 
author said, would probably reduce the amount of 
restriction of output made possible by this type of 
legislation ; there were, however, administrative 
difficulties. 


SECTION L.—EDUCATION. 
ENGINEERING TRAINING ON PRODUCTION. 


In a paper read before Section L (Educational 
Science) on Friday, September 8, Dr. H. Schofield, 





M.B.E., explained the method of training young 
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College. At Loughborough, the lecture rooms and 
laboratories existed side by side with the productive 
workshops of the commercial factory, in the same 
set of buildings and under the same control. The 
students were organised on a “ week in and a week 
out ” system over a period of five years. On the 
academic side during this period the course followed 
a somewhat similar line to that arranged for the 
ordinary engineering degree, with possibly a rather 
more commercial and practical curriculum. On 
the practical side during the two and a half years, 
or one-half of the normal period of training at 
Loughborough, the student gained experience in all 
sections of productive engineering output, from the 
foundry to the drawing office and from the machi- 
ning and fitting shops to the tool room. He was 
brought up against the problems of estimating, 
costing and selling, and, depending upon his wishes 
with regard to a career, might specialise in the 
electrical, mechanical, or automobile sides of produc- 
tion. Exercises had been entirely abolished, and 
the student was engaged on interesting productive 
work throughout his whole course. There were, of 
course, difficulties in the system, but these could be 
definitely overcome; for instance, the right in- 
structors were not easy to find. The greatest 
difficulty was, however, that of delivery. The work 
was sometimes required urgently, and it was not 
easy to promise the delivery of a set of plant in, 
say, eight to ten weeks’ time. It was necessary, 
therefore, to obtain a certain amount of accommo- 
dation from the customer in this respect, but it 
was possible to guarantee a first-class job and 
satisfaction with the article. Moreover, the system, 
as well as producing the goods, trained the men, 
and while the products of the College could be seen 
in almost every large city in the country, the men 
trained there .could be found in almost every 
engineering firm of repute in this and many other 
countries. 


SECTION M.—AGRICULTURE. 


LAND DRAINAGE. 

The morning meeting of Section M (Agriculture), 
on Friday, September 8, was devoted to a discussion 
on the subject of land drainage, and we propose 
to complete our account of the proceedings at the 
Leicester Meeting with a brief reference to this. 
The first contribution to the discussion was made 
Mr. A. T. A. Dobson, who presented a paper 
“The Law of Land Drainage; Arterial Drain- 
age.’ In this, a brief account was given of the 
trend and object of land-drainage legislation prior 
to 1930, when a new and comprehensive Act 
was passed repealing all previous enactments, and 
providing for the constitution of a new class of 
land-drainage authority known as a Catchment 
Board for the catchment areas of each of the 
47 principal rivers. The main responsibility of 
the boards was the maintenance in a proper state 
of repair of the water courses marked on the 
statutory map which the Ministry of Agriculture 
was required to prepare in connection with the 
Order constituting the Catchment Board. These 
water courses were known, in the words of the Act, 
as the Catchment Board’s main river, which term 
included the banks of the river, and in some circum- 
stances involved sea-defence works. The pre-1930 
drainage authorities still continued to be responsible 
for internal drainage, subject to supervision by the 
Catchment Boards, so that so far as the extent of 
the areas of these internal districts is concerned, 
the old principle of benefit or escapement from 
danger still operated. The Act, however, provided 
machinery for reconstituting, as elective Drainage 
Boards, as many of the Internal Authorities as were 
not already on that basis; it was, in fact, one of 
the specific duties of the Catchment Board to 
constitute further Internal Drainage Boards within 
its area, where they were necessary, subject always 
to the principle of benefit. The paper discussed 
the revenues and the responsibilities of the Catch- 
ment Boards and the Internal Drainage Authorities, 
and showed that powers now existed for the first 
time under the Land Drainage Act, 1930, whereby 
every watercourse, from the farm ditch to the 
great arterial or estuarial river, could be main- 
tained in a reasonably effective manner with the 
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Mr. 
Nicholson gave a general survey of the position on 
farms, and then dealt with the drainage investiga- | 


H. H. 


Under the heading “ Field Drains,” 


tions at Cambridge. He said the area of land 
requiring field drainage varied enormously from 


one part of the country to another, depending upon | 


such factors as physiography, geological formation, 


the main-drainage channels, and the type and_/| 
Tile | 


maintenance of previous drainage operations. 
draining and mole draining were still practised, the 
former to a diminished extent, and ditching and 
the cleaning of watercourses were still carried out 
with effect. These important links between the 


field drains and the main waterways were, however, 


being increasingly neglected. In the drainage 
investigations at Cambridge, the field-moisture 


profile of the soil and its variations throughout 
the year had been studied, particularly on heavy 
land, in conjunction with the incidence of rain 
and the performance of drain outfalls. The mode 
of operation of mole drains, their shape, and the 
changes which took place with age had _ been 
examined, and observations had also been made 
on the permeability of the soil in the field and its 
seasonal variations. 

Dr. H. Janert dealt with drainage investigations 
in Germany, stating that many soils in that country 
required improvement to make farming profitable 
and to intensify cropping to the extent necessary 
to provide home-grown foodstuffs for the whole 
population. For this reason, the German States 
had always paid careful attention to land improve- 
ment, and a special organisation had been set up 
to inaugurate and to supervise improvement work 
generally, and drainage in particular. There were 
land-improvement boards in all the German States 
with staffs of trained experts called Kultertechniker. 
The duties of these experts included irrigation work, 


the cultivation of moor and marsh lands, and 
drainage work. It was fully recognised that | 


efficient drainage could only be attained if the 
water and soil conditions were carefully investigated. 


drains. Before modern methods of soil investigation 





had been introduced into drainage practice, the soil 
conditions had been merely estimated as the result 
| of experience, but this method had been found most 
| unreliable. A close relationship had, however, been 
| found to exist between certain laboratory tests and 
the effect of drainage on the soil. This relationship 
|applied only to tile drains, which became un- 
economical in very heavy soils. In some of the 
latter, mole drains could be successfully employed, 
but in others the holes collapsed, so that some 
internal support had to be provided. A new method 
of providing for this was described in the paper. 
From the engineering standpoint, the most 
interesting contribution to this discussion was that 
|of Mr. J. H. Blackaby, who read a paper entitled 
‘* Drainage Machinery : with a Note on the Measure- 
ment of Outflow.”” We propose, however, to reprint 
this paper in a subsequent issue of ENGINEERING. 


18-FT. VERTICAL BORING AND 
TURNING MILL. 


AN excellent example of a large modern boring mill 
is illustrated in the accompanying figure. The machine, 
which has just been completed by Messrs. George 
Richards and Company, Limited, of Broadheath, 
| will deal with work up to 18 ft. in diameter, and has 
| maximum clearances of 9 ft. between the table and the 
| cross-slide, and 8 ft. under the toolholders. The table 
| is 16 ft. in diameter. The machine is fitted with two 

standard tool heads on the cross-slide, and, in addi- 
tion, with a side-head which can be seen on the right 
|hand. The last head is independent from the vertical 
heads, and is controlled from a separate feed box. The 
vertical tool bars have a total travel of 5 ft., and have 
12 feeds both vertically and horizontally, these ranging 
from 0-03 in. to 1 in. per revolution of the table. The 
side tool-head has a total vertical traverse of 30 in., and 
a horizontal traverse of 27 in. The vertical motion has 
four feeds ranging from 0-07 in. to 0-24 in., and the 
horizontal motion four feeds ranging from 0-036 in. to 
0-12 in. Fine and rapid hand-feed motions are pro- 
vided for all the heads, which in the case of the vertical 
heads are applied from the operating position. Rapid 
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also serves the purpose of raising and lowering the 
cross-slide. The heads can be swivelled up to an angle 
of 45 deg. for taper work, and when they are in the 
swivelled position, the ordinary vertical and horizontal 
feeds can still be used. 

The table is provided with 12 speeds, ranging 
from 0-8 r.p.m. to 10 r.p.m. These are obtained from 
a gear-box on the left of the machine above which the 
main 45-h.p. constant-speed motor is mounted. The 
main drive to the table is through a bevel pinion on the 
main gear-box shaft, which meshes with a bevel gear 
on a vertical shaft, carrying a pinion which engages 
with the large table spur-gear. All gears are completely 
enclosed, including those in the elevating and rapid 
power motions at the top of the machine. The machine 
is of very rigid construction throughout, and, as will 
be seen, the cross-slide is of arch form. It is increased 
in width where it makes contact with the uprights, 
thus eliminating any tendency for the rams to tilt when 
on heavy work. Considerable attention has been paid 
to lubrication. The gear-box is flood lubricated, and 
main bearings in the base are supplied with oil by 
gravity feed. The main table bearing has an oil 
reservoir, fed by a drip-feed lubricator. A somewhat 
unusual feature for so large a machine is the provision of 
two pumps, driven from the main gear-box, for supplying 
vutting and cooling lubricant to the tools. One supplies 
the tools of the vertical heads, and the other serves 
the side-head tool. A trough round the table collects 
the lubricant, which is returned to a large tank between 
the uprights at the back of the machine. Splash guards 
are provided and are shown in position. 


THE INSTITUTION OF 
ENGINEERS. 


Presidential Address by Str Henry Percy Maysury, 
G.B.E., K.C.M.G., C.B.* 


(Concluded from page 528.) 


CIVIL 


In order to secure the best return for the moneys 
expended, endeavours were made, from the very 
earliest days of the Road Board, to ascertain the 
relative values of road-making materials, and of 
mechanical appliances used in connection therewith. 
The Road Board, in conjunction with the National 
Physical Laboratory, introduced, at the cost of the 
then Road Improvement Fund, an organisation for 
the testing of road materials then in general use, and 
in order to secure some practical evidence of such 
values, in 1911 laid twenty-three sections of different 
kinds of materials on a heavily-trafficked road near 
London, following up this experiment with others of a 
like nature in various parts of the country. Later, 
under the provisions of the Roads Improvement Act, 
1925, the Minister of Transport was empowered to 
establish a permanent Research Station, which has 
been in almost continuous operation, doing invaluable 
work, and providing engineers with very useful informa- 
tion. This station is now under the auspices of the 
Department of Scientific and Industrial Research. 
Judging by the ever-increasing number of mechanically- 
propelled venicles which are licensed for use upon the 
highways, engineers employed thereon need not be 
apprehensive that their duties will suffer diminution. 
On the contrary, there is every indication that their 
work and responsibilities must increase. 

A very pressing subject demanding immediate atten- 
tion is that of devising means for the reduction of the 
alarming number of accidents on the highways of 
our country. The figures are really appalling. In a 
six months’ review between July and December of 
1932, the National ‘‘ Safety First ’’ Association show 
that there had been in England and Wales, 3,029 
recorded fatal accidents, resulting in the death of 


3,129 persons, 575 of whom were children; 4,814 
vehicles were involved in these accidents. Every 


device likely to be helpful in reducing such an alarming 
death roll should be utilised to the fullest extent, and 
all such work should be augmented by intelligent and 
intensive propaganda. This is a problem which 
demands, and should receive, quite specialised atten- 
tion, and chief engineers should seriously consider the 
advisability of including in their organisations traffic 
branches, whose sole function should be the intensive 
study of this grave problem. The officers of such a 
branch should be charged with the duty of devising the 
best methods of ensuring the safety of the public. This 
is essentially an engineering problem and should be 
dealt with by engineers. 

When everything humanly possible has been done, 
however, it is to be feared that there will always be a 
large number of inefficient and careless drivers whose 
incapacity and want of thought will endanger the lives 
of others. In 1932, there were upwards of 2,750,000 
persons in possession of driving licences in Great 
Britain, and it is only to be expected that quite a 
considerable number of these are inexperienced. Again, 
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one 
resulting in serious 


over loading, or both 


injury, 
owing to defective vehicles. The 
requirements as to certificates of fitness in respect of 
omnibuses and motor coaches under the Road Traffic 
Act, coupled with inspections of these 
vehicles by qualified examiners by the 
Ministry of Transport, afford a reasonable guarantee 
that only fit vehicles are used for the public carriage 
of passengers on the roads. Somewhat similar provi 
sions are contained in the Road and Rail Bill, now 
before Parliament, with respect to commercial motor 
These leave the most 
classes vehicles—the motor-car 
examination of 


accidents have occurred, 


periodical 
appointed 


measures, however, 


of 


motor-cycle 


vehicles. 
motor 
free 


numerous 
and the 
kind. 
From time to time many of us feel despondent because 
think, very slowly, and many 
are anxious to see advanced are, in 
but a of accom 


from any 


things, as we move 


schemes which we 


our opinion, unduly delayed, review 


| 


sees from time to time in the public Press that |a very necessary and important service. 
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All properly 
prepared regional town-planning schemes do, or should, 
provide for the adequate lay-out of main highways 
on well thought out transport lines. It is obvious 
that if such matters as these are left to the decision 
of large numbers of local authorities, then there will 
be no continuity, and energy will be wasted, with results 
which must, of necessity, fall far short of national 
requirements. 

The outlook for civil engineers is somewhat depressing 
at the moment, and it is a source of grief to the older 
members that so many of the younger professional men 
should be out of employment, but there is clearly an 
improvement manifesting itself. Our basic industries 
have at last made a move forward, resulting in increased 
employment for our workpeople, whilst the traffics 
recorded weekly on our transport services show gratify- 
The figures which have been made 


ing increases. 


| available to us in the national revenue returns are also 


plishments since the Armistice should satisfy the 
most impatient person that great progress has, in | 
fact, been mack Consider the procedure which led 
up to the grouping of the railways, a very large 
undertaking, involving far-flung interests, which was 


carried though under the provisions of the Railways 
Act, 1921. In ordinary times such a reorganisation 
would have been considered almost a_ revolution. 
And since the amalgamation of the railways what 
great progress has been made The arrears of the 


war years have long ago been overtaken, a considerable 
mileage of track has been electrified, whilst engineering 
cheme the of millions of 
money have been, and are being, carried out to facilitate 


involving expenditure 


movement and to prepare for the good times which are 


undoubtedly before us. Again, the Electricity Com 
mission wa appointed under the provisions of the 
Electricity (Supply) Act, 1919, and in a very few years 
this body carried out an immense amount of work. 
Its activities have been continued and expanded by the 
Central Electricity Board created by the Electricity 


(Supply) Act of 1926, who have completed the grid, 
at a cost exceeding 30,000,0001 After a long period 


of delay, the London Passenger Transport Act has been | 


board of the 
transport the 
Phirty years 


and the fusion under one public 


interest 


passed, 


many operating passenger im 


London area has become a fait accompl 


wo a Royal Commission was appointed, with very 
wide terms of reference, to report and advise upon 
this subject, and reported strongly in favour of the 
ippointment of a traffic board, but, unfortunately, | 
no action was taken. Since that time, numerous other 
Commissions and Departmental Committees have 


considered and reported upon the subject, but only 


now, after all this deliberation, has Parliament given 
effect to the original recommendation 

it will be agreed that an immense improvement has 
taken place in the travelling facilities of all kinds pro 
vided for the London public in post-war vears, and 
those members of our Institution who have been | 
identified therewith may well be proud of what they 
have accomplished. Great engineering works involving 
the utmost skill and vigilance have progressed at an 
unprecedented rate, so that now we may congratulate 
ourselves upon having the largest and most efficient 
means of underground tr unsport in the world, whilst 
the comfort both of the stations and of the trains 
urpasses anything hitherto achieved. The same 


remarks apply to the public service vehicles of all kinds 


upon the streets Now that all these traffic facilities 
ire brought under the control of a public Board, there 
ix every reason for believing that the fusion of the 
many interests hitherto existing will result in substan 
tial economy of operation, und that a sound poli y 
of expansion and improvement will be continued. 


Travel over the highways has long since lost all local 
it to be wondered at that many 
ratepayers feel aggrieved at the charges which are 
made upon them to maintain highways for the use of 
have little or no concern. \t 
the roads are under the control of 
authorities, but | wonder how long 
the control and management outside 


colour, and is not 


traffic with which they 
the present time 
1.431 statutory 
it before 
the of population is entrusted to some 
public board or authority. It is quite possible that, 
like the main-line railways and London transport, 
the roads will be treated commercially and be made 
self-supporting. In dealing with transportation matters 
of all kinds to-day, we must take a wide view, because 
the internal-combustion engine, by its speed and effi 
so shortened that even county 
no longer of much moment. Moreover, 


will he 


big centres 


ciency, has distances 
boundaries are 
with so many authorities to consult and conciliate it 
wonder that schemes sometimes make slow 
progress. Members of this Institution have had very 
painful experiences in connection with river crossings 
in the central area of London, and this notwithstanding 
the authority of the premier County Council of the 
We are accustomed now to think and speak 
of regions when dealing with town- planning, 


small 


Empire 
in terms 


very encouraging, and although it may take some time 
to reach the end of the depression, be sure the tide is 
coming in. That history will repeat itself, and that, 
once again, members of the civil engineering profession 
will be fully employed I have little doubt. There are, 
however, a few home truths which I would like to 
submit before closing my address. I would like to ask 
this question: How many of your younger members 
are fitting themselves for the great responsibilities to 
which they should eventually succeed? However 
good and accurate a civil engineer may be, unless he 
has a good command of the English language and can 
write an intelligent report, explaining in concise and 
logical order the details of the case entrusted to him, 
he will not succeed. He should endeavour to cultivate 
an accurate mind, to think and express himself clearly 
both in writing and in conversation, and to display good 
manners, showing confidence without being aggressive. 
I fear, however, that there are many who, once they 
have passed the qualifying examination of this Institu- 
tion and been elected to membership, feel that there 
is little more to learn, and do not appreciate that what 
they have achieved should be considered only a prelude 
to greater endeavours, and thus to greater success. 
In a long professional life it has always been my desire 
and endeavour to see the young civil engineer take his 
proper place in every organisation. There is no reason 
at all why many of the high administrative posts in 
the Government, Local Government, and other services 
should not be filled by members of this Institution, but 
qualifications such as I have described are essential, 
and | commend to the younger members the need of 
making sure that they these very desirable 
attributes, 
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ON ROADS.* 
R. G. C, 
Brown, 


IMPACT OF WHEELS 


By F. Aveutie, Ph.D., M.S 
M.Inst.C.E., and A. F. C. 
\ RESEARCH on wheel-impact was carried out at the 
National Physical Laboratory, on behalf of the Ministry 
of Transport, during the period 1926 to 1932. The early 
experiments were made upon solid-tyred wheels fitted 
to a specially constructed trailer which was drawn over 
obstacles in the form of moulded concrete forms set in 
the road, and comparison of the tyre systems was made 
on the basis of the amplitude of ground vibration set 
Initially, observations were also 


. 


BATSON, 
B.Se. 


up by the impact. 
made of spring-deflection and of tractive effort, but 
neither was found to have any bearing upon the impact 
measurements. The former observations were there- 
fore abandoned and the latter continued a 
separate section of the general research on roads. 

The results of the impact experiments referred to 
indicated the need for a direct attack on the problem 
by measurement of the actual force between the wheel 
the road during impact. Specially-designed 
instruments were therefore fitted to the rear axle of 
the trailer, to register directly the linear acceleration 
of two points on the axle and one spring load (chassis 
load). From knowledge of these, and the mass 


were as 


a 


| constants of the axle, the force between the wheel and 


the road can be determined. Some error is involved 
due to lack of knowledge of the value of the second 
spring load, but this represents a small fraction of the 
opposite wheel load. By the use of an electrical 
method of recording, it was possible to combine the 
output from the two accelerometers to record the 
impact component of the total wheel-load upon a 
single oscillograph element. 

With the equipment experiments were made with 


solid, N.A.P. (normal air pressure), and pneumatic 
tyres over artificial obstacles—planks of different 
thicknesses—and upon new concrete and asphalt 
roads. A few observations were also made upon a 


worn asphalt road. 
An intermediate set of experiments was made in 
the were allowed to fall from known 


which wheels 


* Abstract of a Paper to be read before the Institution 


of Civil Engineers on Tuesday, November 21, 1933. 
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heights upon a concrete floor, while simultaneous 
observations were made of the maximum acceleration 
(force) and amplitude of floor-vibration at a nearby 
position. These showed that there was no simple 
relation between the two quantities, probably because 
of the influence of the duration of contact between 
wheel and ground upon the vibration wave. As a 
result of this negative conclusion, no correlation is 
possible between the first and second series of road 
experiments. 

Results were obtained for balloon, giant pneumatic, 
N.A.P., and solid-tyred wheels upon several road 
surfaces, and showed the magnitude and frequency 
of occurrence in 220 yards of road. In each case the 
normal wheel load was 1} tons. For all series of experi- 
ments the tyres ranked in the order given above, balloon 
tyres giving the smallest impact forces and solid tyres 
the greatest. 


INVERTED-BUCKET-TYPE STEAM 
TRAP. 


Tue steam trap illustrated in the accompanying 
drawing represents the latest addition to the range 
manufactured by Messrs. Holden and Brooke, Limited. 
Sirius Works, West Gorton, Manchester, 12. It 
very simple in design, and can therefore be sold at a 
low price, but is claimed by the makers to be equal 
in specification. to the more expensive makes. The 
trap operates on the inverted-bucket or bell-float 
principle. As shown in our illustration, the inlet is at 
the bottom, and when the trap is full of water the weight 
of the float and valve gear causes the float to sink. 
The lever to which it is attached then falls, and the 
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valve is opened to permit discharge to take place. 
When steam enters the trap, it passes into the interior 
of the float, displacing the water in the upper part. 
The buoyancy is, therefore, increased, so that the float 
rises and shuts off the discharge. When a further 
accumulation of water reaches the trap the valve is 
again opened, allowing a further discharge, the action 
repeating indefinitely. The trap is particularly acces- 
sible, as on the removal of the cover all the working 
parts are exposed. 

The body and cover are of cast-iron, while the float 
is of sherardised steel. The valve lever and supporting 
bracket are of bronze, and the valve, together with its 
renewable seat and the lever hinge-pins, are of stainless 
steel. Each trap is tested hydraulically to twice its 
working pressure before dispatch, and is also tested in 
operation under steam. The trap made in two 
models, the first being suitable for pressures up to 
30 Ib. per square inch, and the second for pressures 
between 30 Ib. and 150 Ib. per square inch. Each 
model is made in three sizes of 4 in., } in. and | in., 
and at a pressure of 30 lb. per square inch the low- 
pressure model has a maximum discharge of 1,250 Ib, 
per hour in the 4-in. size, rising to 5,000 lb. per hour 
in the l-in. size. The corresponding figures for the 
second model at a pressure of 150 Ib. per square inch 
are 615 lb. per hour for the 4-in. size and 2,650 Ib. per 
hour for the l-in. size. 
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THe DevELOPMENT OF PHOTOGRAPHIC 
LEICESTER AppENDUM.—We regret that, 
oversight in the preparation of the manuscript for the 
press, the names were not given of the authors of the paper 
“The Development of Photographie Lenses at Lei- 


due 


on 
cester,”’ reproduced on page 531 ante. The authors in 
question were Mr. William Taylor, 0.B.E., and Mr. H.W. 
Lee. 

Coan Otms as Navat FvuELs Erratum.—In out 
article bearing the above title, on page 525 ante, we 


stated that: “‘ Creosotes containing as much as 24 per 
cent. of naphthalene were thus accepted and mixed with 
twice their volume of Trinidad fuel oil.” Engineer- 
Captain 8S. H. Dunlop, R.N., now informs us that the 
Admiralty has not yet actually accepted creosotes con- 
taining as much as 24 per cent. of naphthalene ; up till 
the present 18 per cent. has been the highest. He adds. 
however, that the Admiralty is prepared to accept up 
to 24 per cent. in future, but this will involve mixing it 
with three parts of petroleum oil fuel. 
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LABOUR NOTES. 


Tue Government’s Unemployment Bill, which 
was given a first reading last weck, proposes to take 
out of the hands of the local Public Assistance 
Authorities, all the unemployed who are at present 
subject to the means test for transitional payments 
and poor relief. A new central authority is to be set 
up, viz., an Unemployment Assistance Board of five 
members, with its own officials throughout the country, 
working under prescribed regulations, and it will have 
in its charge the unemployment relief and training 
of those of the 12,000,000 insured workers who drop 
out of insurance benefit, and of 4,000,000 uninsured 
workers. The Board will be a full-time body. 


Under the insurance part of the measure, the existing 
scheme is continued; there is to be no change in 
contributions or rates of benefit or scope of insured 
trades. The present maximum of 26 weeks’ benefit 
in a year is, however, extended up to 52 weeks, accord- 
ing to the contributions record. The age of entry 
into the scheme is lowered to the school-leaving age of 
14 years, and no benefit is to be paid until 16. At 
present, no benefit is payable until the boy or girl is 
164. The contribution for boys and girls under 16 
is to be 2d. each from worker, employer and Exchequer. 
Employers may be compelled to notify the discharge 
of boys and girls from their employment. There is to 
he a wide extension of instruction courses for boys 
and girls under 18; attendance at these will be com- 
pulsory, as in the case of attendance at school; and 
where the number of unemployed juveniles is consider- 
able, the local education authority will be under 
obligation to provide a junior instruction centre, with 
the assistance of a grant. 


An Unemployment Insurance Statutory Committee 
is to be set up to report annually on the financial 
position of the scheme, and recommend any changes 
in contributions or benefits that are deemed to be 
necessary to maintain its solvency. The outstanding 
debt of 115,000,0001. is to be paid off in 40 years, in 
instalments of fixed amount, out of the Unemployment 
Fund, to cover principal and interest at the rate of 
34 per cent. The Statutory Committee is empowered 
to inquire into the desirability of extending the insur- 
ance scheme to agriculture, horticulture and forestry, 
but no change is to be made without the sanction of 
Parliament. 


Mr. F, A. Smith, who has been for a number of years 
an assistant general secretary, has been elected, on a 
second ballot, general secretary of the Amalgamated. 
Engineering Union, in succession to Mr. A. H. Smet- 
hurst. Mr. Smith polled 35,577 votes, as compared 
with 12,145 cast for the only other candidate, Mr. 
W. H. Hutchinson, a former president of the Union. 


In the course of his report on the recent conference 
with the shipbuilding employers, on the subject of elec- 
tric welding on ship work, Mr. Little, the president 
of the Amalgamated Engineering Union, says that the 
position of the Boilermakers’ Society and the Amalga- 
mated Engineering Union, which are not parties 
to the industry’s conciliation machinery, was referred 
to, ““and the employers stated that it would not 
prejudice their position or commit them in any way 
to the procedure should they attend before the Inde- 
pendent Chairman.” Of the proceedings under the 
independent chairman, he -* It was further 
argued that the system of trainees as suggested by the 
shipbuilding employers would represent a distinct 
dilution of the craft, and could only be construed as a 
veiled attempt to introduce cheapened labour.” 


says: 


It is officially stated that a letter has been received 
hy the National Railway Shopmen’s Council intimating 
the withdrawal of the London Passenger Transport 
of the Metropolitan Railway 


Soard, as successors 


Company. 


Last month the Industrial Court heard applications 
(1) by the unions having members employed in railway 
electricity generating and sub-stations for a wages 
increase of 3d. per hour, and (2) by the Railway Staffs 
Conference for a 10 per cent. decrease in the rates of 
all employees. In their findings the Court say :— 
‘“* The Court have had before them on various occasions 
questions as to the remuneration of the workpeople 
employed by the railway companies in the generation 
and distribution of electrical current, and their deci- 
sions in regard thereto have proceeded upon the basis 
that such workpeople form an integral part of the 
railway industry. Thus in paragraph 12 of Award 
No. 1,369, dated May 7, 1928, it is stated that :— 
* The Court are satisfied that the workpeople employed 
by the railway companies in their electricity generating 
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In deciding the question of the rate of wages to be 
paid, the Court take the view that regard should be 
had to the rates paid in other occupations in the rail- 
way industry, the condition of that industry, the rates 
decided upon by the Joint Industrial Council for similar 
classes of workpeople employed in the electricity 
supply industry, the cost of living, and other relevant 
considerations.’ Having regard to these considera- 
tions, and after a careful review of the evidence sub- 
mitted by the parties, and their contention in regard 
to their respective claims, in the present case, the 
Court take the view that no change should be made in 
the existing rates of pay, and they award accordingly.” 


Speaking at Swindon recently, Mr. Ernest Bevin, 
the general secretary of the Transport and General 
Workers’ Union, said that the time was drawing very 
near for the workers to launch a counter-attack against 
all the wage reductions that had taken place during the 
past few years. Politics, he declared, could not be 
divorced from trade unionism. With the growth of 
machinery, a reduction in working hours was essential 
to a solution of the unemployment problem. 


In an Order issued in September by the Central 
Executive Committee of the Soviet Union it is noted 
that, although in the last five years 172,000 specialists 
and 308,000 technical workers have been trained in 
the universities and the higher and secondary technical 
schools, there is still a shortage of engineers and 
technicians in industry. This is said to be largely due 
to the fact that young specialists are employed in 
office work in the management of industry, or not 
properly utilised in undertakings. Many young men 
also, after passing out of the vocational school, con- 
tinue their studies in training schools and technical 
schools for the purpose of ultimately proceeding to 
universities or technical colleges, where they then 
remain and devote themselves to scientific work. The 
Order requires young specialist workers passing out 
of technical colleges and universities, where they have 
received training at the expense of the State, to work 
for at least five years in industry. During this period 
of five years it is expressly forbidden to employ young 
engineers and technicians on office work. 


The allocation to undertakings of young specialists 
who have completed their studies is to be carried out 
by the Commissariat to which the college they have 
attended is attached. The student must be informed, 
one year before the termination of his studies, of the 
branch of industry in which he will be required to 
work, in order that the work he is doing for his diploma 
may correspond to the employment which he will 
enter on leaving. At least 5 per cent. of the young 
specialists who have completed their studies in the 
last five years and are now engaged in office work or 
research work, are to be sent back to the undertakings 
if they have worked in industry for less than three 
years. The lists of specialists who are training for 
scientific work must be reviewed within a month, in 
order that those who have not yet proved their value 
in the field of scientific research may be sent back 
to the undertakings. Failure to observe the provisions 
relating to the transfer of young specialists to under- 
takings may entail prosecution. All young technical 
workers who have passed through a secondary or 
higher school must thereafter pass through a school 
for subordinate administrative and technical staff 
(foremen, shift engineers, &c.), and will thereafter be 
allotted directly to work corresponding to their training. 
Young specialists may not be employed on work other 
than that for which they have been trained. 


Any attempt by the student, after completing his 
studies, to find a post for himself, and any failure to 
accept the employment allotted to him by the com- 
petent Commissariat, will be regarded as a breach of 
the law and entail prosecution. In future, young 
persons who have completed their studies in a technical 
school, but have not undergone practical training in 
industry for at least three years, may not be admitted 
to higher schools. In exceptional cases, however, the 
most gifted students, to the number of not more than 
5 per cent., may be admitted to higher schools without 
a period of practical training, by means of competitive 
examination. A special committee is to be established 
in each undertaking with the manager as chairman, for 
the purpose of testing the ability of specialists and 
examining the candidates for each vacant post, so as 
to guarantee the promotion of the most experienced 
and capable members of the technical and administra- 
tive staff. Saat 
In September, the German Government promul- 
gated an Act authorising the Minister of Finance to 
devote a maximum sum of 500,000,000 marks to 





stations form an integral part of the railway industry. 





subsidies for the encouragement of works likely to 
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revive activity in the building industry. The weekly 
organ of the International Labour Office at Geneva 
records as an interesting fact that this credit, as well 
as one for 100,000,000 marks authorised in June, are 
not borne on the Federal Budget, as were previous 
credits, but are to be obtained by a system of indirect 
financing on the money market. The authorities of 
the various States responsible for examining and 
approving applications are empowered to draw bills 
for the amount of the subsidies granted by them on 
the German Real Property Bank, which will seek to 
discount them with the private banks, which in turn 
may have them rediscounted by the Federal Bank. 
As security for the loans granted by private banks, 
the Minister of Finance will issue to them Treasury 
Bills, which the Federal Government undertakes to 
redeem within five years, by means of credits appearing 
in the Federal Budget. This method of financing 
works was adopted in the programme of January, 1933, 
for the encouragement of works by the States and local 
authorities, and was extended by the June programme 
to all activities for the encouragement of employment 
provided for in the programme, including those which 
had previously been financed directly by means of 
credits appearing in the Federal Budget. An official 
statement shows that the German Government hopes 
that the 500,000,000 marks, which may be distributed 
under the September Act, may lead to the mobilisation 
of at least 2,000,000,000 marks of private capital, 
and thus increase the total volume of wages by about 
1,000,000,000 marks, which would represent employ- 
ment for 1,000,000 workers. 


The Netherlands Factory Inspection Department. 
in their report for 1932, state that owing to the continua- 
tion of the economic depression, less attention was 
paid in general to the enforcement of the legislation 
relating to hours of work. In some cases, the present 
conditions gave rise to breaches of the law because it 
was hoped to reduce costs of production by working 
longer hours, but many establishments were unable to 
occupy their workers for the number of hours per- 
mitted by the Act, and working hours were reduced 
even below 40 a week. Permits granted to deal with 
pressure of work were rare. In many cases the applica- 
tions for overtime permits arose out of the necessity of 
fulfilling orders within a short time limit in order to 
avoid cancellation or the transfer of the orders to 
foreign countries. The total number of overtime 
permits granted in 1932 was 10,400, as against 12,743 
in 1931. 


The principal offenders against the provision of the 
Act requiring the suspension of work on Saturday 
afternoon were, the report states, small establishments 
(motor and cycle-repair shops, boot and shoe makers, 
butchers, tailors and confectioners). In industry the 
free Saturday afternoon was generally recognised, but 
in establishments where Saturday work is allowed 
subject to another free afternoon or Monday morning 
being taken instead, observance was not so general. 
The number of offences against the provision of the 
Act limiting working hours to 84 in the day and 48 in 
the week was 1,003, as against 1,164 in 1931. In 
addition, it was assumed that most of the offences 
reported under the provision relating to the establish- 
ment of time-tables involved infringements of the 
statutory limits. The enforcement of this provision 
was made difficult by the fact that the workers very 
often connived at the infringements. It was noted 
that in large establishments there were more offences 
under this heading than in the preceding year, many 
of them in respect of the employment of young 
persons. 


During October, the home branch membership of 
the Amalgamated Engineering Union increased from 
168,748 to 169,058, and the Colonial branch member- 
ship from 22,365 to 22,374. The number of members 
in receipt of sick benefit increased from 2,618 to 2,749, 
and the number in receipt of superannuation benefit 
from 13,635 to 13,641. The number in receipt of 
donation benefit decreased from 6,133 to 5,895, and 
the total number of unemployed members from 33,464 
to 32,011. 


Tue Bouts Reriecror Evectric Lamp.—The cost 
of the shades and reflectors usually employed with 
electric lamps and the inconveniences resulting from 
their use are claimed to be overcome in the Boula 
reflector lamp, which is being manufactured by the 
Boula Reflector Lamp Company, Limited, 156, Charing 
Cross-road, London, W.C.2. This consists of a lamp 
of one of the ordinary patterns, ratings and voltage, 
to the exterior of whose bulb a silver-mirror reflector 
is permanently attached, the application being made by 
a patented process, which, it is guaranteed, prevents all 
risk of peeling off or blistering. The reflector is protected 
externally by a tough skin of copper, and can be arranged 
so that reflection takes place upwards, downwards, or 
at any oblique angle. The shape of the bulb is such 





that extra good distribution is obtained. 
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FLUE-GAS WASHING PLANT AT 
THE BATTERSEA GENERATING 
STATION OF THE LONDON POWER | 
COMPANY. 

(Concluded from page 461.) 


scrubbers in the downtake 
chimney tower are made 
site mainly from scrap 
used during the construction of the station. Details 
of these scrubbers are shown in Figs. 17 to 19. The 
small fillet along the top edge of each scrubber member 


is to deflect the bulk of the wash liquor to the lower 


and two uptakes 
of pine, and were 
timber baulks 


Tue 
of the 
fabricated on 


face of the scrubber element, where it is held by 
surface tension, and thus meets the full force of the 
rising gases. The lower edges are serrated, so that, 


in the event of the scrubber members warping, undue 


gathering of wash liquor at any one point will be 
prevented. | 
The alkaline wash is conveyed by gravity to the 


upper set of sprays in the chimney tower uptakes, and 
is the last fluid action taking place on the gases during 
to the chimney. This wash falls through 
the serubber elements, and is again introduced into 
the tower by recirculating pumps. Two groups of 
sprays which are situated in the uptakes and one group 
placed at the top of the downtake take this recirculated 
liquor. The eliminator banks are arranged in parallel 
rows above the roof plates of the downtake, and with 





their passage 


two walls of the towers form a chamber at the base 
of the chimney proper; these eliminators are made of 
wood, as shown in Figs. 20 to 22. Two banks of 


eliminator elements, | ft. 4 in. deep and set vertically, 
are arranged in this chamber to remove the free moisture 
entrained in the gases. Warm air from the boiler house 
is also introduced into this chamber to dilute as well as 
to assist the drying and dispersal of the gases. 

The of the north chimney tower 
internally with Accrington brick, lined with 
cement mortar up to the level of the main flue neck, | 
and with ciment fondu mortar above that level. The 
of construction followed the south 
tower, with the exception that the internal 
re laid in Keralith mortar, and between 


| 
| 


are faced | 
P rodor | 


walls 


same form is in 


chimney 
facing bricks a 


them and the main brickwork is a 4-in. interstice, | 
which was filled with melted hygean rock asphalte 
as the walls were built. In both towers timber 


sheeting has been used to guide the sprayed wash liquor 
scrubbers, thus keeping much of it away 
The floor is divided into shallow sumps, 
three sec tions of the tower, one down- 
take and two uptakes. These sumps are constructed 
of reinforced concrete covered 3-in. layer of 
ciment fondu superimposed on callendrite sheeting, | 
which is firmly attached to the top of the steel-work. 
The chimneys are arranged above the eliminators, and 
base, 


into the 
from the walls. 
which serve the 


with a 


They are of 
construction. 


5 ft. above the ground level. 
and of reinforced concrete 

Seven types of spray head are four being 
adaptations of the well-known Vigilant type of curtain | 
which is employed to protect window openings | 
against fire hazards. A fifth is a modification of the 
type used on power plant exhaust steam condensers, 
while the other two are of the kind frequently employed 
in spray-cooling ponds. The first series of sprays are 
located in the primary chamber in front of the scrubbers, 


are 28 ft. 2 in. in diameter and 622 sq. ft. at the 
and 22 ft. in diameter and 380-13 sq. ft. at the top| 
where the gases are finally discharged. They are 
171 ft. high, and their tops are at a level of 352-2 O.D., 

| 


which is 337 
special design, 
used, 


spray, 


and number 120. Their output is 7-14 gallons per | 
minute. The second series of sprays also number 120, 
and are located at the top of the primary chamber | 
scrubber banks, their output being 7-14 gallons per | 
minute, while the third and fourth, which are lo« ated | 
at the sides and top of the main flue scrubber banks, | 
number 288 and 80, respectively, and have an output | 
of 2-71 gallons per minute. All these sprays are | 


supplied from the circulating water suction chamber, 
and or from the circulating water outlet of the trans 
former oil coolers. The fifth series of sprays number 
400, and are located at the top of the chimney tower 


downtakes, their output being 2-5 gallons per minute, 
while the sixth and seventh, which each number | 
192, are located at the top of the lower and upper | 
bank respectively of the chimney tower uptake 
scrubbers Their output is 10-4 gallons per minute | 
and 5-2 gallons per minute respectively. The 
spraying medium, in the case of the fifth and sixth 
series of sprays, is recirculated akaline-treated water, 
and is obtained from collecting tanks at the base of 
the chimney tower uptakes, while in the case of the | 
seventh it is alkaline-treated river water, which is 


drawn from the apportioning tank described below. 

T» obviate grit building up on the scrubber surfaces, 
an automatic flushing apparatus is provided. This 
consists of a multi-stage high-pressure pump, which is 
driven a motor controlled by a float, and draws 


by 
water from a tank in which the water used for 


waste 


| charged into the high-pressure main shown in Figs. 
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SPACING OF WOODEN ELIMINATOR BOARDS. 


nom 4 


Fig. 21.ELEVATION ON F-F. 





Fig. 17 SPACING OF WOODEN ELEMENTS. 
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dise. The pressure above the rotating dise is controlled 
by a relief valve in the pipe line which connects the oil 
pump outlet to an oil-storage tank, and is recorded by a 
A radial slot in the rotating disc 


numbet 


This 


the 
compressors 


of pumps and air 
water then dis- 
23 


bearings of a 
collected. 


cooling 


is Is 


and 24. The float controlling the high-pressure | pressure gauge. 
|} pump also operates the motor driving the pressure | admits the high-pressure oil above the disc, once every 
| distributor. This motor actuates a rotating disc | revolution, to the appropriate pipe, which is connected 
valve through a series of reduction gears and a final| with an operating cylinder and a flushing valve. A 
worm drive. A suitable speed of rotation can be ob-| second slot in the rotating disc exhausts the pressure 
| tained by changing a small spur wheel on the end of | in the operating cylinder to the underside of the 
| the motor spindle, and adjusting an idle wheel. The | disc, thus allowing the valve to close. The exhaust 
| distributor motor further operates a pump, which| pressure is controlled by a further relief valve, and 
is also recorded by a pressure gauge. The inlet and 


| maintains an oil pressure on the top of the rotating 
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Fie. 26. HicH-PressurE DIsTRIBUTOR. 

exhaust slots of the rotating disc are so arranged 
that one valve closes as the other opens, so that if 
there are 46 flushing valves to be operated, e&ch 
will remain open for ; of a revolution of the distributor 
disc. It is proposed to rotate the disc once every 
15 minutes, each valve being open for 20 seconds. 

The advantages of this arrangement are :—The use 
of an incompressible fluid gives instant operation. 
It would be difficult to operate valves by air at a 
considerable distance from the controlling unit with 
the necessary rapidity, especially if the pipes were 
exhausted to the atmosphere after each operation. The 
valves are opened by means of the pressure above 
the rotating disc, and this pressure can be varied. 
The valves are closed by means of the spring on the 
valve and the pressure under the rotating disc. Either 
of these controlling media can be adjusted. The 
actual volume of oil required to operate the valves is 
1 cub. in. for the 14-in. valve, and 8 cub. in. for the 
3-in. valves. The adoption of a spring to close the 
valve enables an even load to be obtained during all 
stages of opening and closing. In the closed position, 
the spring exerts little pressure, but the water pressure 
on the top of the valve head is a maximum. In the 
open position the spring exerts its maximum pressure, 
and the pressure drop across the valve is a minimum. 
The calculated loads required to operate the valves 
are 65 lb. per square inch for opening and 43 Ib. per 
square inch for exhausting. An illustration of the 
distributor and its associated equipment is given in 
Fig. 26. 

The supply of aerated water to the sprays is an 
important feature of the gas-washing system, and the 
method of aeration is indicated at the left-hand side of 
Fig. 24, where it will be observed that an annular space 
is provided around the main spray service pipes. This 
space is in communication with the compressed-air 
system and is separated from the water stream by a 
Monel metal gauze of fine mesh which divides the air, 
causing it to travel in small bubbles with the water 
stream. The degree of aeration can be observed 
through the sight glasses indicated in the figure. 

The arrangement of the water services is shown in 
Fig. 2 on page 460 of our issue of October 27. The 
spray water pumps supply water in parallel to the 
primary chamber and the main flue, and there is also 
a connection to an apportioning plant and to the 
wash mills. The water from the primary chambers 
and the main flue, the effluent, is collected in a 
common main and taken to the effluent-treatment 
plant. 
sprays in the uptake chambers to the chimney towers, 
and after falling to the bottom of the uptakes is dis- 
charged by the recirculating pumps through the lower 
sets of sprays in the uptakes and the top set of sprays 
in the downtake. The effluent from the base of the 
downtake, along with the effluent from the main flue 
and the primary chambers, is discharged to the treat- 
ment plant. 

The spray water for the main flue and primary 
chambers is supplied alternatively by two groups of 
three pumps operating in parallel. The first draws 
its supply direct from the suction chambers of the 
main circulating water and the second from the 
circulating water mains at the outlets fror: the main 








An alkaline wash is supplied to the upper set of | 
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transformer oil coolers. The discharges from each 
group of pumps are coupled through a common 
main to the main flue and primary chambers. The 
capacities of the pumps have been arranged so that 
the whole of the spray water required can be supplied 
by either group. The duties of the pumps are given 
in Table I. 


TABLE I.—Main Flue and Primary Scrubber Pumps. 











Main Transformer 
Source of Supply. Suction Oil Cooler 
Pit. Mains. 
No. of pumps on each supply ii 3 3 
Rated capacity of each pump, gallons 
per minute .. as - a 1,500 1,500 
Total head generated by each pump, 
ft. ee os es ee ee 214 204 
Brake horse-power of driving motors. 140 135 











Separate connections, one for each bank of four 
primary chambers and one for each main flue scrubber, 
are taken from a large main running the full length of 
the boiler house. The rows of sprays in the main 
flue are separately controlled. A connection is made 
from the main mentioned above to the hydraulic jump 
of an apportioning plant, where reagent may be intro- 
duced, and after treatment the water is delivered by 
gravity to the top sprays in the chimney uptake 
chambers. 

The treated water from the upper bank of sprays 
|in the uptakes is collected in the sumps at the base 
lof the uptake chambers in each tower, and is with- 
| drawn therefrom by recirculating pumps, which return 
pew liquor to the lower bank of sprays in the uptakes 
}and the bank of sprays in the roof of the downtakes. 
Two recirculating pumps are provided for each chimney 
| tower (four in all for the complete gas-washing plant), 
|and each group of two is independent of the group in 
| the other tower. The discharges from the two pumps, 
| comprising one group, are connected together and dis- 
charge through a common main. The capacity of 
|the pumps has been arranged so that one pump is 
| capable of handling all the water required for one 
| tower, the duties of each pump is given in Table II. 








TABLE I1.—Lower Ban!: Pumps. 
i 


| 
| No. of pumps per chimney tower .. - oe 
| Total number of pumps for the complete gas- 


washing plant 


Rated capacity of each pump, gallons per minute | 1,500 
Total head generated by each pump, ft ‘ 150 
Brake horse-power of driving motors 95 


The water from the sprays in the downtake is 
collected in the sumps at the base of the tower and the 
sumps of both towers are joined together by a main 
to which the waste water effluent pumps are con- 
nected. There are two of these pumps for the 
complete gas-washing plant, each being capable of 
handling the whole of the water required, so that one 
forms a standby to the other. The duties of the pumps 
are given in Table III. 
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The pumps deliver the effluent, along with the 
effluent from the main flue and primary chambers, to 
the aeration and filter plants. 

The liming plant, which is shown in Fig. 13, on page 
548, is used for the production of milk of lime in the 
proportion of 30 parts of lump lime to 100 parts of 
water. This plant comprises two 20-ft. octagonal wash 
mills, which are built of concrete and lined with brick, 


TABLE III.—Details of Pumps dealing with Effluent 
from Chimney Towers. 


No. of pumps per chimney tower .. ‘ ° 1 
Total number of pumps for the complete gas- 

washing plant - ee - oe oa 
Rated capacity of each pump, gallons per minute | 
Total head generated by each pump, tt. .. aol 
Brake horse-power of driving motors , 


2 
1,000 
25 
11 





with a layer of hygean rock interposed. The lime is 
mixed in the mill with the appropriate quantities of 
water by vertically-hung stirrers actuated by gearing. 
The wash mill is of a type generally used by the cement 
industry for producing chalk slurry. The resultant 
lime wash is discharged through screens fitted around 
the periphery of the mills into two small collecting 
chambers, whence it flows along pipe lines to two two- 
throw pumps, which are situated in the basement of the 
boiler house. These pumps, which are illustrated in 
Fig. 27, discharge the fluid to the hydraulic jump of an 
apportioning plant, which is on the fan floor at the north 
end of the boiler house. 

The apportioning plant consists of two reagent 
hoppers, float tanks, water trough, combined hydraulic 
jump, and buffer tanks. The river water used for the 
spraying operations is introduced into the end of the 
main tank and flows through the hydraulic jump, 
where it is intimately mixed with the reagent. The 
buffer tank is provided to control the amount of water 
required in the system. The float in this tank is directly 
connected to the main inlet valve of the apportioning 
plant, the level of the float being controlled by the 
quantity of water used for the sprays. Two reagent 
hoppers are situated above the plant, as shown in 
Fig. 14, on page 548, each hopper being fitted with a 
mechanism for expelling powder. This mechanism is 
operated by a motor through variable-speed reduction 
gear. The reagent hoppers in the apportioning plant 
are a standby to the lime-wash mills, and will only be 
operated if the slurry is weak. 

The aeration plant, which will convert the sulphites 
to sulphates before the effluent is returned to the 
river, consists of a tank, 30 ft. long by 8 ft. wide by 
16 ft. 6in. deep. This is arranged at the north end of the 
station adjacent to the base of the chimney tower, and 
receives the effluent water, after it has completed its 
cycle of washing operations. Five ejectors for entraining 
air into the water during its passage to the aeration tank 
are provided at appropriate points ; three for the water 
from the main flue and primary chambers, and two 
for the discharge from the chimney tower downtake. 
Each ejector can be isolated or regulated by control 
valves. The discharge from each ejector is divided 
in two directions by dispersers placed at the bottom 
of each discharge pipe, so as to permit a more uniform 
distribution of air in the tank. A weir is arranged at 
the side of the tank over which the effluent enters 
the discharge culvert, whence it passes to the filtration 
plant. 

The filtration plant, shown in Fig. 15, page 548, is 
constructed of reinforced concrete and includes 24 
chambers, arranged in six rows of four. Filtering 
media, composed of water-worn stones and sand are 
carried by perforated cast-iron floor plates. Horizontal 
concrete channels of rectangular section provide the 
means of entry for the effluent to the plant. Each 
chamber contains a pipe set horizontally at right angles 
to the main channels, with a hand-operated penstock 
and float valve for controlling admission to the chamber. 
After passing these controls, the effluent enters a 
vertical trunk placed at the centre of the chamber. 
The heavier solids gravitate to the bottom of the 
settlement chamber, which situated below the 
perforated plates. The lighter solids are carried 
by the rising stream of effluent to the underside of 
the filtering medium, where they are deposited, whilst 
the clarified effluent liquid percolates upwards through 
the stones and sand. Along the sides of each cell 
is a weir over which this clarified and aerated water 
flows through a pipe to the river. A hand-operated 
wash-out valve is provided at the foot of each settle- 
ment chamber to control the effluent residue or sludge 
discharge to the sludge culvert. Automatic float valves 
are also provided, the closing of which synchronises 
with the opening of the wash-out valves, so that 
the absence of agitation and the prevention of the 
entry of air to the underside of the filter bed when 
the wash-out valves are lifted, are ensured. 

The sludge discharge from the filter flows through 
the sludge culvert to the clarifying plant, which is 
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shown in Fig. 16, page 548. The sludge from the 
receiving pit gravitates into one of two Shone ejectors, 
whereby it is lifted to the de-aerating inlet tank. It 
flows from this tank, by a bottom pipe connection, to the 
underside of a sill arranged in the clarifying tank, to 
which the sludge is admitted tangentially. As the quan- 
tity of sludge is small, the uprising velocity is low and 
the entrained solids are deposited in the conical bottom. 
The clear water overflows a sill into an annular trough, 
whence the clear water can be returned, according to 
its clarity, either to the inlet or outlet of the sand filter. 





The sludge is removed by the difference in the hydraulic 
head when the penstocks on the entrance to the sludge | 
beds are opened, but should this sludge have settled 
hard, a compressed-air ejector connection is provided | 
at the entrance to the sludge-discharge pipe to aid its 
removal. The contents of the sludge beds are periodi- 
cally removed by grabs and carted away. 

In conclusion, the authors remark that the process 
described is more complex than appears at first sight 
and that a number of problems connected with it await 
solution. The calculation of the solubility of sulphur 
dioxide at low partial pressures has never received 
practical verification, though Henry's law appears to 
hold approximately in the gas-washing process when 
no iron or other promoter of oxidation is present. 
The alkalinity of the wash water has an important and 
calculable influence upon the equilibrium sulphite 
content. The chief purpose of the steel filling is to 
provide an iron salt to promote oxidation in the 
effluent. Neutralisation takes place in a slight degree 
when the iron dissolves, but is insufficient to account 
for the increased elimination when the steel filling is 
present or for the gradual improvement which occurs 
as the steel surface oxidises. After about 1,000 running 
hours under adverse conditions the stee] scales rapidly, 
thereby increasing the area of oxide, and the concen- 
tration of iron in the effluent rises considerably. The 
elimination is not increased, indicating that neutralisa- 
tion is not the predominant cause of the phenomenon. 
Oxidation of the sulphite in the wash liquor is more 
rapid when an iron salt is present, and the liquor is 
then capable of dissolving more sulphur dioxide. This 
effect was, however, slight under the conditions ruling 
during the tests. The increased elimination may be 
due to the sum of these two factors, and the polar 
nature of the iron-oxide surface may contribute. 

Another problem is connected with the aeration of 
the wash water supplied to the steel scrubbers. When 
the water is milky with air bubbles, the oxidation which 
takes place is much greater than the equivalent of the 
oxygen dissolved in the water. This does not occur 
when similar aeration is applied to the wood filling, 
and indicates that the iron-oxide surface plays an 
important part. The mechanism of the oxidation of 
sulphites in solution appears to be much more complex 
than has generally been supposed, while that of the 
action of promoters such as the ions of iron and man- | 
| 


Another difficult problem | 


ganese deserves attention. 
is that of the reaction taking place in the furnace 
between sulphur dioxide, sulphur trioxide, carbon | 
monoxide, carbon dioxide, oxygen, and steam. All| 
these gases and some others are present at various | 
stages and in different proportions, and the system 
probably never reaches equilibrium in the furnace. 
In certain circumstances sulphuretted hydrogen may | 
be produced, and that being the presence of 
free sulphur may be presumed. Finally, the 
fundamental! principles of the design of scrubbers for | 
cleaning gases where little resistance can be allowed 
has not been fully worked out, while the mechanism of a | 
solution of a gas in « liquid, though it has been partially 


investigated, is not yet thoroughly understood. 
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INSTITUTION OF GAS 
ENGINEERS. 


| 
Tue Annual Research Meeting of the Institution of | 
Gas Engineers was held on Tuesday and Wednesday, | 
November 7 and 8, at the Institution of Mechanical | 
Engineers, London, when the president, Mr. Frank P. 
Tarratt, occupied the chair. 

After the transaction of formal business, Sir Francis | 
Goodenough presented the report of the Gas Education | 
Committee. This included a survey of the facilities 
provided for the education of those engaged in the |} 
industry and the progress made in their employment. | 
In the year 1924 there were but 60 candidates, 36 of | 
whom studied in courses at recognised colleges, while 
24 were external students. 

At this year’s examinations the numbers had grown | 
to a total of 417, of whom three-quarters received their | 
instruction in approved centres in regular courses, 
comprising scientific training as well as the main 
technological subjects. It was claimed that the 


THE 
Y 








nature of the tuition provided throughout the country 
had been appreciably improved through the holding 
of short courses for teachers, organised under the 
auspices of the Board of Education by Mr. C. H. 
Creasey, H.M.1. 





| typical gas appliances experimented with. 


ENGINEERING. 


[Nov. 17, 1933. 








Diplomas were presented to 13 successful students 
in the final examinations in the subject of Gas Engineer- 
ing (Manufacture), and one in Gas Engineering (Supply). 
As a condition of these awards, each candidate has to 
submit an original thesis in addition to presenting 
himself for written and oral examinations. 

The annual report of the General Research Com- 
mittee was submitted by Mr. Ralph E. Gibson, 
the chairman. It comprised a complete review of 
the work conducted by the Institution, alone or in 
association with Leeds University. On the side of gas 
manufacture, an investigation of the water-gas process 
has been continued. Previous work has led to the 
belief that it may be possible to devise methods of 
chemical control in the carburetted water-gas process, 
which will lead to improved results. As a preliminary 
to the choice of the best methods, a careful study is 
being made at present of the entire process by deliber- 
ately varying, one by one, the conditions of operation. 
Another phase of activity, not represented by the 
presentation of a separate report, is an inquiry into 
the vexed question of the formation of gum in gas. 
The principal items in this statement of the work done 
during the year were, however, covered by detailed 
reports submitted for individual discussion. 


Corrosion DvuE To Propucts or CoMBUSTION. 

The next business concerned the consideration of 
the 33rd Report of the Joint Research Committee of 
the Institution and Leeds University, on Corrosion 
from Products of Combustion of Gas—Preliminary 
Investigations. Professor J. W. Cobb gave a general 
introduction to the subject. Though the matter is one 
of great complication, owing to the number of factors 
having effect, some genuine progress has been made. 
Sulphuric and sulphurous acids formed by the burning 
of residual sulphur compounds in the gas were, it was 
reported, the main cause of corrosion, but complica- 
tions were introduced by the presence of oxides of 
nitrogen, and by the water vapour produced during 
combustion, which was condensed to an extent varying 
markedly in the different types of appliances, and in 
every case seriously modifying the action of the 
corroding agents. The experimental investigations con- 
ducted by J. W. Wood showed that the liquid conden- 
sates from a number of different types of gas-burning 
appliances, using a combustible containing 25 gr. to 
30 gr. of sulphur per 100 cub. ft., varied in regard to 
the sulphur caught in the condensate to the extent of 
12 per cent. to 100 per cent. of that existing in the 
original gas. When the appliances used were con- 
structed of glass, or of metals resistant to corrosive 
actions, the sulphur retention was found to be very 
low, which suggested that the sulphur in flue gases 
was mainly in the form of sulphur dioxide. Higher 
sulphur content figures were always found to be 
associated with the presence of sufficient dissolved 
metal to permit the existence of sulphur as metallic 
sulphite or sulphate. That implied that high sulphur 
retentions were concomitant with corrosion. In such 
cases the condensates also contained nitrates. 

Analyses were made of solid corrosion deposits in all 
cases where these were produced in the examples of 
They were 
found to consist essentially of sulphates, or basic 
sulphates, of the metals used in the construction, except 
in the case of iron, where the amount of metal removed 
by corrosion was found to be much in excess of that 
necessary to combine directly with the sulphur acids. 
In the deposits, sulphites and carbonates were only 
found to be present in very small amounts. Differences 
were found in the deposits and condensates, as the 
former contained little or no nitrate, though they 
always contained ammonium salts. The existence of 
these could be accounted for as being due to the 
reduction of compounds, originally present as nitrate 
in the deposit, or they might have been derived from 
the air circulating through the appliance. Protective 
coatings were found to delay, and to reduce, the 
attacks of corrosion, but they were still not sufficiently 
homogeneous, and resistant, to provide permanent 
protection. Specially-designed apparatus had now 
been constructed to make possible a study of the 
comparative action of products of combustion upon 
different materials under controlled, and reproducible, 
conditions, and thus to serve as a guide in the selection 
of the most serviceable materials for the fabrication of 
gas appliances. 

Gas Works EFFLUENTs. 

On Tuesday afternoon, the report of the Liquor 
Effluents and Ammonia Sub-Committee was presented 
and discussed. This comprised three sectional summar- 
ies of experimental work, two on the treatment of gas- 
works effluents and the third on a means of utilising 
the ammonia recoverable from gas. After Mr. C. F. 
Botley had introduced the report, Professor J. W. Cobb 
referred in general terms to the conclusions arrived 
at from the various researches. The main work 
undertaken on the effluent side had been directed 











mainly towards facilitating the disposal of gas-works 
waste liquors by recognised methods, although a 
number of new processes had also been subjected to 
investigation. The most common method of disposal 
of any works effluent had always been that of passing 
it in with ordinary sewage at a treatment works. 
Unfortunately, this had caused difficulties in many 
places, and had led to the institution of investigaticas 
into the biochemical oxidation of such liquors, with 
a view to overcoming the troubles, and determining 
the best methods of working. So far as present 
knowledge extended, the difficulties of treatment were 
regarded as due to the presence of substances, such as 
the phenols, higher tar acids, thiosulphate and thio- 
cyanate, which had high oxygen-absorption capacity. 
The oxidation of each of these compounds, in the 
presence of sewage had therefore been studied. 
Experiments on non-sectional filters had shown that 
all the substances mentioned could be destroyed 
completely by bacterial action. With this type of 
equipment, the limit of concentration for which 
complete oxidation was possible was found when the 
oxygen absorption was 16 to 32 for thiosulphate, and 
8 to 16 for the sulphide contents of ammoniacal 
liquors. Phenols, thiocyanate and the higher tar 
acids had been completely treated up to an oxygen 
absorption of 32, and the latest work showed that 
thiocyanate had been destroyed, even when it was fed 
to the filter beds in concentrations having an oxygen 
absorption of 100. It could not, however, be dealt 
with when first applied to the filters, and it seemed 
necessary, therefore, for some particular bacteria to be 
developed before the action was possible. Phenol with 
an oxygen absorption of 4 was rapidly oxidised on 
sectional filters. It disappeared long before the 
sewage, with which it was mixed, was purified to a 
satisfactory extent. The higher tar acids, as repre- 
sented by catechol, disappeared rather less rapidly, 
and thiocyanate slower still, even after the filters 
had been given time for accommodation to the new 
circumstances. Experiments with activated sludges 
confirmed these results. In them the order of increas- 
ing difficulty of oxidation was found to be phenol, 
thiosulphate, catechol, thiocyanate, and sulphide. 


UTILISATION OF AMMONIA. 


Owing to the state of the commercial market for 
sulphate of ammonia, produced as a by-product in gas 
works, the Committee has undertaken many investiga- 
tions, both to reduce the works costs and to find 
alternative means of dealing with the ammonia. 
Earlier reports had dealt with means of operating 
existing processes and plant to obtain the utmost 
advantage. The necessity was, however, recognised 
for the discovery of some new method of dealing with 
the ammonia problem, if such were possible. Dr. A. 
Key had, therefore, devoted a great amount of time, 
on behalf of the Committee, to working out a new 
process for the production of ammonium bicarbonate. 
The laboratory work had proved successful, and the 
process evolved had been covered by protective patents 
by the Institution. The questions still to be settled 
were the extent to which the new processs could be 
developed on a works scale, and whether the material, 
if produced in quantity, could hope to find an extensive 
market as a fertiliser. Systematic investigation of the 
value of the material is now being undertaken at the 
Rothamsted Experimental Station. 

The chief advantage of producing ammonium 
bicarbonate from gas works ammonia, rather than sul- 
phate of ammonia, was that sulphuric acid was not 
needed. From the theoretical aspect of the formation 
of the bicarbonate, it was concluded that to cause the 
deposition from crude coal gas, it would be necessary 
to cool the gas to temperatures much below the normal 
or to increase the amount of carbon dioxide, or am- 
monia, it contained. The latter alternative formed the 
basis of the process. The method by which it was 
effected was to concentrate the ammonia from the whole 
of the gas into a fraction of it. In brief, the system 
suggested consisted in dividing the gas stream at the 
outlet of the condensers, efficiently de-tarring the 
fraction to be used in the process and enriching it with 
ammonia by distilling into it the ammoniacal liquor 
produced from the whole of the gas. This mixture was 
then passed through a vessel containing a solution 
saturated with ammonium bicarbonate. The fraction 
of the gas used and the amount of ammonia added to 
it for enrichment were chosen so that both ammonia 
and carbon dioxide would be absorbed, ultimately in 
equal volumes, by the solution in the absorption vessel. 
Supersaturation resulted and an amount of ammonium 
bicarbonate was deposited as crystals, which was 
equivalent to the ammonia absorbed from the gas. 
This was then separated and dried and the solution 
used over again in the absorber. 

The laboratory work showed that the efficiency of 
working depended largely on the carbon dioxide 
content of the gas. With a small absorber filled with 
glass rings and a standard time of contact of 12 
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seconds, 49 per cent. of the ammonia in the gas was 
absorbed, when the carbon dioxide content was 5-6 
per cent., and only 28 per cent. of the ammonia was 
taken up when the carbon dioxide value was 3-7 per 
cent. The minimum value that the carbon dioxide 
must have, to prevent the formation of ammonium 
carbonate, had been found to be of the order of 1-3 per 
cent. To be on the right side a value of 1-5 percent. had 
been used for calculating the fraction of the total gas 
produced which was necessary in the process. This 


varied from one-twelfth when the carbon dioxide | 


content was 5-25 per cent. to unity, or the entire pro- 
duction, when the carbon dioxide content was 1-6 per 
cent. 


LEAKAGE IN Gas RETORTS. 


When the proceedings were resumed on Wednesday, 
November 8, the president, Mr. Frank P. Tarratt, 
again occupied the chair, and the opening contribution 
was one on “ Leakage in Horizontal Gas Retorts,” 
presented by Mr. A. H. Clucas, and dealing with 
experimental work conducted in the Leeds Gas Depart- 
ment. This report stated that leakage might occur 
through the refractory materials, or cracks in it, 
or through the joints. The permeability of refractory 
materials to hot gases was a measure of their gas-tight 
properties, but the results of investigations showed 
that permeability was not generally a serious factor in 
causing leakage. The possibility of loss was, however, 
greater with horizontal than with vertical retorts, 
owing to the higher pressures normally existing in 
the free space at the top of the retort. Cracks in the 
retort materials and in the joints of the structure 
constituted the main cause of the trouble. Hot repair 
work to reduce the effects had been investigated, and 
the results showed that the selection of materials and 
methods of working were matters difficult of solu- 
tion. Spraying, in various ways, had also been re- 
sorted to. 

Numerous tests with horizontal retorts, having a 
minimum life of 1,500 working days, showed that the 
most important factor in making a retort gas-tight was 
the scurf layer, and its removal increased the leakage 
by amounts varying between 40 and 150 times. After 
scurfing the leakage was gradually reduced, but it took 
five carbonising days before the value had fallen to 
that found before treatment. The tightening effects 
produced by hot patching, or by spraying hot retorts 
with a refractory cement slip, were only slight. Their 
combined effect was less than that produced by one 
carbonising. period in a newly scurfed retort. In the 
lower parts of a retort the scurf was found to be of a 
very dense nature, but it became less so towards the 
crown. It was shown to consist of two distinct bands. 
That adjacent to the actual retort surface, about 
0-15 in. thickness, was made up of a number of thin 
layers of silver grey carbon. The other, superposed 
on it, was a scoriaceous mass, with a remarkably open 
structure. No conclusive explanation was possible for 
the change in the growth of the scurf. It might possibly 
be due to the heavy paraffinoid tars evolved from the 
coal during the early stages of carbonisation, which 
adhered to the retort surface and then later were 
subjected to decomposition. 

REFRACTORY MATERIALS. 

The properties of the substances available for retort 
construction are so important, to the gas industry 
that a Joint Committee with the British Refractories 
Research Association has been engaged for some time 
in directing work calculated to provide solutions to the 
many problems involved. The report of this Committee 
was presented by the chairman, Dr. H. G. Colman. 
It comprised a series of surveys of the work in progress. 

The investigations on the hot-patching of retorts 
with various cement powders, introduced by means of 
the air blast into a blow-pipe flame, had proved satis- 
factory when a controlled amount of a fluxing agent 
was incorporated. The result was, however, only 
attained at the sacrifice of a certain amount of refrac- 
toriness. To overcome this deficiency experiments 
were conducted to find if it were possible to introduce 
some ingredient which would react upon the brick 
surface, with the evolution of heat, and thus induce 
vitrification. Finely powdered aluminium and silicon 
were used for the purpose. The results obtained with 
mixtures of these two substances were sufficiently 
encouraging to merit trial on an actual full-scale plant. 

Investigations of the permeability of refractory 
materials have been continued, and a report was 
included of work on the grading, porosity, and per- 
meability to air of silica bricks, while, to facilitate the 
comparison of the results of experimental work, a 
simple method of determining permeability has been 
established. 

A further direction in which work is being carried on 
is an investigation of the disintegration of refractories 
by carbon monoxide. It has now been determined 
that the original materials from which the firebricks 
are made should be as free from ferruginous nodules, 
such as pyrites and siderite, as possible. It has also 


been found that, from the standpoint of liability to 
disintegration in an atmosphere of carbon monoxide, 
no brick can properly be rejected on the basis of dis- 
coloured appearance, or on the percentage of iron it is 
found to contain by analysis. 

Because of the research work so far done it has been 
| decided that the Standard Specification for Refractory 
| Materials for Gas Works requires complete revision, 
and a sub-committee has been set up for the purpose. 


| CoMBUSTION OF COKE. 


In the effort to produce cokes suitable for the needs 
| of all types of firing operations, investigations have 
| been made of their properties and the factors in their 
production and treatment which have led to the 
characteristics they possess. A report on the “ Be- 
haviour of Cokes in Open Grates” was presented 
by Dr. E. I. Lloyd and Messrs. F. Bell and H. J. 
Hodsman, which showed that the ignitability of the 
fuel depends on its structure and is hindered by increase 
in density. The hourly output of heat by radiation is 
also influenced largely by the form of the pieces. 
Both structure and form affect the bulk density of 
the fuel, which is particularly important in determin- 
ing the behaviour of a high temperature coke in an 
open grate. With a view to increasing the ignitability 
of cokes, work has been conducted on the effects pro- 
duced by the application of a skin of coal. In every 
case tested the ignitability was increased, particularly 
so in the case of cokes produced in continuous vertical 
retorts. The coke may be treated with a pre-mixed 
paste of coal dust and adhesive, or by the simultaneous 
application of a spray of coal dust and adhesive. Both 
methods have been tried, but the latter has given the 
better results. 





THE TRADE OF CZECHOSLOVAKIA. 


In a country recognised generally, like Czechoslov- 
akia, for its cautious financial administration, its well- 
managed industries and its thrifty population, the 
effects of the world economic crisis could hardly have 
been expected to manifest themselves as early as in 
less-favoured lands. Such was, in fact, its experi- 
ence until 1932, when the state of international trade 
imposed a very severe test upon the republic. The 
healthy trade balance, formerly maintained, then had 
to give way to new conditions. With an almost entire 
absence of invisible export revenue from banking, 
insurance, shipping and tourist traffic, Czechoslovakia 
has to rely upon her exports of industrial and agricul- 
tural products. Situated ia Central Europe, the in- 
fluences at work in the neighbouring countries ulti- 
mately had their effect, and with every attempt at 
trade restrictions in foreign lands, the republic was 
faced with a new set of problems. Reluctantly she had 
to resort to a number of restrictions, obviously out of 
harmony with her economic structure, which will have 
to be removed as world trade revives. Her manufactures 
normally find their way into almost every European 
and overseas market, and her prosperity depends upon 
the degree of freedom that exists in commercial inter- 
course. Import permits, prohibitions, compensation 
and clearing arrangements, preferences, currency 
restrictions, moratoria, increased customs duties, and 
| all the other concomitants of present-day international 
| trade, form serious handicaps to Czechoslovakian trade. 
Drastic reorganisations, the processes generally included 
| within the term rationalisation, and the establishment of 
| cartels have been resorted to, to overcome the difficul- 
| ties, but not without opposition, for large sections of the 
| population agitated against the last-mentioned system, 
which it was alleged caused the imposition of prices 
| for commodities that were regarded as much too high. 
| The total exports from Czechoslovakia are shown 
in a Department of Overseas Trade Report* to have 
hwy oy from 17-5 in 1930 to 13-1 in 1931, and to 
7-4 in 1932, when measured in units of one thousand 
| million Czechoslovakian crowns. The percentage 
| share which came to the United Kingdom was 7-9 
in 1930, 10-3 in 1931 and 5-5 in 1932. The drop in 
| last year’s trade was thus very marked. While this 
condition existed, the importation by the republic of 
British goods showed a drop in value, but an increased 
percentage participation in the total. Measured on 
the same basis as the exports, the imports were 15-7 
units in 1930, 11-8 units in 1931 and 8-2 units in 1932. 
The British percentage share was 3-6 in 1930, 3-7 in 
1931 and 4-2 in 1932. It can, therefore, be claimed that 
the sale of British goods in Czechoslovakia has been 
maintained at a comparatively satisfactory level, 
particularly when the marked decline on the other side 
of the account is taken into consideration. It is 
claimed that the export advantages now possessed 
by British firms are serving to convey a useful lesson 
to the republic on the superiority of the British products 
now finding a market. The eagerness displayed to 











* Economic Conditions in Czechoslovakia. Report by 
‘H. Kershaw, Commercial Secretary to H.M. Legation 
at Prague. H.M. Stationery Office. Price 2s. net. 





obtain good quality articles, in metals, machinery and 
coal, as well as in textiles and foodstuffs, is taken 
as an augury that British products could obtain a 
market in Czechoslovakia even in normal times, if 
they were adequately pushed. Germany, so far as im- 
ports are concerned, is the chief source of supply of 
machinery for all industrial purposes. In many 
branches of industry, such as equipment for printing, 
food packing, wood and metal working, she has almost 
a monopoly. These trades are all experiencing bad 
times, and thus the business is small. The state of 
all the metal-using industries can be judged by the 
fact that the iron and steel output of Czechoslovakia 
fell, in the three years from 1929 to 1932, by no less than 
75 per cent. The rolling mills experienced a drop in 
the same period of 87 per cent., notwithstanding the 
existence of a producers’ bonus scheme which was 
granted to enable them to meet export requirements 
more easily. Practically two-thirds of the value of the 
imports of machine tools represents Germany’s share, 
and her participation in the import market for elec- 
trical equipment is about 43 per cent. Wide ranges 
of tools and engineering plant are made in Czecho- 
slovakia, and at the present time, because of the preva- 
lence of unemployment, public bodies are in all cases 
giving preference to local producers. Imports of 
agricultural machinery are obtained from the United 
States, Germany, France and Great Britain. Eighty 
per cent. of the tractors in use are of American origin. 
There are some British tractors in service, and they 
have a very good reputation, but their prices are high 
in comparison with the competing home-produced or 
American articles. The United Kingdom supplied 
200 out of the total of 60,000 motor cars in use in 
Czechoslovakia, and 15,500 out of the total of 38,000 
motor cycles. The freight, duties and representation 
costs are now so high that all participants are losing 
trade to the domestic producers. 





THE USE OF SEAMLESS STEEL 
TUBES FOR SUPPLY PIPE LINES. 


As dealt with in the presidential address recently de- 
livered by Mr. Chorlton before the Institution of Mecha- 
nical Engineers, the possibilities of extensive water and 
gas pipe lines in this country appear to come within the 
bounds of definite practical consideration, although the 
findings of the Committee which is reported to have 
been set up for consideration of these problems have 
not yet become available. 

In this connection American practice and experience 
of very long pipe lines will probably prove most 
valuable. The trend in that country for high-pressure 
pipe lines for gas and oil is to substitute entirely the 
seamless steel tube for the butt or lap-welded steel 
tube, the former now being available there in sizes as 
large as 24 in. diameter. A large demand has therefore 
arisen from the manufacturers of such tubes for a 
low-alloy steel containing 0-3 per cent. carbon and 
1-5 per cent. manganese. As this steel has an average 
ultimate strength of 85,000 lb. per square inch, against 
55,000 Ib. per square inch of the soft 0-1 per cent. 
carbon steel used for the butt or lap-welded tubes, 
a substantial saving in material is clearly indicated. 
Particularly so is this the case, as approximately 
40 per cent. of the cost of installing a high-pressure 
pipe line is in the steel itself. 

Another potential source of economy is the great 
advance made in the welding of pipes in the field. 
With the improved field plant now available for oxy- 
acetylene joint welding, cost is reduced and higher 
pressures may be worked without difficulty. In many 
lengthy pipe lines only an occasional mechanical joint 
is installed for special reasons, and of these the chief 
use is for expansion joints. 

There is no idea that the seamless steel tube will 
entirely oust all other types, but much more use is 
likely to be made of it in the future. In certain 
systems in the United States of America it has been 
found most economical to use the seamless steel tube 
for the main lines, while the distribution network 
within urban limits is of cast or wrought-iron tube. 

Apart from technical features, the seamless tube has 
substantial advantages when it comes to handling and 
transportation, when the effect of its lighter weight 
is very evident. Against this must be set off the 
necessity of more elaborate methods of protection from 
the effects of air and soil. Paint and bituminous enamel 
are largely used, usually in combination with paper or 
fabric wrapping, and always a final sealing paint is used. 

It is as yet impossible to give the results of lengthy 
use, but tubing so protected has been found, after 
three or four years, to be in perfect condition, although 
laid in certain districts where uncoated metals would 
hardly last two years. Finally, as some indication of 
the extensive use of large-diameter piping in the United 
States of America, it may be mentioned that some 
6 per cent. to 8 per cent. of the steel ingots made in 
that country of recent years have been used for large- 
diameter steel-pipe manufacture. 
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18-IN. STROKE GENERAL 
PURPOSE SHAPER. 


Tue shaper shown in the accompanying illustration 
has been designed by Messrs. The Butler Machine 
Tool Company, Limited, of Halifax, as a general 
purpose machine of high quality at moderate price, 
in which the cost has been cut down by the elimination 
of special features requisite in a high-production tool. 


There has, however, been no attempt to produce a | 


cheap machine, the same standard of workmanship 
and limits of accuracy being observed as have charac- 
terised the firm’s range of high-production machines. 
The machine illustrated is an 18-in. shaper; similar 


tools have been produced in the 12-in. and 24-in. 
SIZES. 
The body is of rigid construction and _ provides 


wide bearing surfaces ; the base is sper ially strengthened 
to resist The cam are chilled and 
ground, one gib being adjustable to take up wear 
The machine is belt-driven, the loose pulley being 
mounted ball bearings. The fast pulley is fitted 
with a quick-acting brake, making it possible to stop 
the ram in any position. The gears are enclosed in 
the body. Eight changes of available, 
ranging from 10 cycles to 100 cycles per minute. The 
kevs for the gears are machined solid with the shafts 


twisting. slides 
on 


speed are 


and all shafts are mounted in ball bearings. The | 
stroke wheel, of single helical type, is of cast iron, | 
the same material being used for the crank lever, 


which is heavily ribbed. The crankpin and block are 
machined in one piece from a steel forging, the die 
being of phosphor bronze. The length and position 
of the stroke can be altered while running. Lubri- 
cation is automatic throughout, a gear pump delivering 
to all parts. Filters are fitted on both sides of the 
pump, that on the delivery side being outside the body 
for Casy ACCESS, 

The feed, taken off slotted dise crank, can be 
arranged to take effect at either end of the stroke, 
and automatic vertical feed to the table is also fur- 
nished. All gear levers are interlocked. The tool box 
is of forged steel throughout and is fitted to a graduated 
swivel head Micrometer collars are provided on the 
horizontal and vertical feed screws to the table, and 
a graduated swivel-base vice as shown is part of the 
standard equipment. 


a 


THE ANALYSIS OF COAL ASH. 


Coat, in the course of its formation, has always 
absorbed some of the components of the ground in 
which it was produced. These additions, though, 
perhaps, small in magnitude, may be of considerable 
importance in affecting the characteristics of the fuel. 
Coking and non-coking properties are due in some 
measure to the composition of this mixture of im- 
purities, while such actions as the eating away of the 
fire bars of boiler furnaces may arise from the presence 
of certain components in the accretions. Recently it 
has been shown that the ash, produced on the burning 
of coal, may contain very small percentages of some of 
the less common elements, which may act as catalysts 
in treatment processes, such as hydrogenation. Know- 
ledge of the exact composition of the non-combustible 
materials in any coal is thus becoming more and more 
necessary, as its utilisation is extended. No recognised 
scheme for the analysis of coal ash has, as yet, been 
established, but its need in these days is obvious. 
Dr. J. G. King and Mr. H. E. Crossley have taken a 
preliminary step to this ultimate end, by the prepara- 
tion of a report on “ Methods for the Quantitative 
Analysis of Coal Ash,” which has been recently published 
by H.M. Stationery Office at a price of 6d. net., on 
behalf of the Fuel Research Board, in connection with 
the survey of the national 
coal resources. 

The ash from coal is naturally a very complex mix- 
ture, mainly composed of silica, alumina, ferric oxide, 


physical and chemical 


calcium oxide, magnesium oxide, titanium oxide, 
alkalis and sulphur trioxide. The methods of their 
determination, described in this report, have been 


selected after extended trials and with such adaptations, 
as experience has shown to be desirable, from the pro- 
cedure used in the analysis of silicate rocks, and other 
materials, having characteristics comparable with coal 
ash. It is not possible here to describe the processes 
recommended, but it should be stated that the instruc- 
tions are given in detail and the reasons for any sup- 
posed elaborations are specified. In dealing with iron, 
titanium and aluminium, individual determinations are 
referred to as a ne« essity . because of the possible effects 
of inaccuracies caused by the contamination of the 
mixed hydroxides by phosphates. The precipitation of 
titanium by “cupferron”’ solution 


proposed, and 


affords an interesting example of the new practice of | 
| concerned with cavities, 


using organic in place of inorganic reagents. 
In attempting a selection of methods of analysis, 
the authors have made a wide survey, and a biblio- 
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report. A useful appendix also affords information on 
works recommended for consultation on the 
common constituents of coal and coal ash. This report, 
while it is not claimed for it that it was prepared as a 
treatise, is of such a useful character that all concerned 
with coal research should find much of service and 
interest to them in its contents. The authors invite 
suggestions for the improvement of the methods which 
so far have been thought to be the best available. If 
this is done, the issue of this pamphlet as a basis for 
a complete treatment of the subject, will have performed 
a very valuable service purpose. 


less 


CATALOGUES. 


Humidity Meter An instrument, working the 
wet and dry bulb thermometer principle, but giving the 
percentage humidity as a direct reading, is described in a 
booklet received from Messrs. E!liott Brothers (London), | 
Limited, Century Works, Lewisham, London, 8.E.13. 

Motor Starters.—A new list of 
squirrel cage motors up to 650 
enclosed and dustproof, is to hand 
English Electric Company, Limited, 
Kingsway, London, W.C.2. 

Electric Portable Tools The Westminster Tool and 
Electric Company, Limited, Putney Bridge-road, London, 
8.W the variety of designs of their **‘ Westool ” 
equipments in a new and catalogue. 
Reference is made to the firm's work in all types of coil 


on 





oil-immersed starters for | 
volts, ironclad, totally | 
from Messrs. The 
Queen’s House, 


15, show 
comprehensive 


winding 
Messrs. John 


near 


Dugdill and 
Hazel-grove, Stockport, 
lighting fittings with self-sustaining joimts for 
every variety of service rhe catalogue they have sent 
to us shows their standard products and gives dimensions 


Self-Sustaining Fittings 
Company, Limited, of 
make 


and prices 

The manufactured 
Telefon-A.-B.L.M. Ericsson, Kungsgatan 33, Stockholm, 
Sweden, for service in the applications of the 
carrier system in telephony and telegraphy, are clearly 
English publication, bearing the title 


Carrier Systems equipment by 


many 


described in an 


Ericsson Carrier Systems 
\ booklet dealing with 
introduced 


Francois Cementation Process 
the many applications of liquid 
under pump pressure, has been received from The Francois 
Cementation Company, Limited, Bentley Works, Don 
This will prove of interest to all who are 
fissures and cracks in strata, ete. 
repairing 


cement, 


caster great 


has been used with success 


linings, in dam construction, bore-holes, etc. 
Betonac, and 


The in 
mine shaft 
The booklet 


process 


also contains information on 


graphy of the works consulted is incorporated in the | Sika. 





|}now many applications. 


| process 


| yea r 





Rose, 
Hull, 


Downs 
send a 


Messrs. 
Foundry, 
catalogue dealing with the equipment they make for 


Oil Refining Plant. 
Limited, Old 


Vegetable 
and Thompson, 


sliming, 
suitable 


vegetable oil refining, including filtration, 
neutralising, bleaching and deodorising, and 
for all types of oils, from olive to cotton seed. 

Line Contact Circuit Breakers.—The General Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2, have issued a leaflet on the new type of contact, 
using vee-shaped blades, which fit into vee-shaped 
grooves of the contacts. The industrial type are made 
in sizes up to 600 amperes in single, double and triple 
pole form, with or without neutral link. 

Service Cut Outs and Paper Insulated Cables.—Cata- 
logues dealing with these two features of modern instal- 


lations have been issued by British Insulated Cables, 
Limited, Prescot. The cut-outs have non-conductive 
cases and are designed to comply with the I.E.E. 
Regulations. The base contacts are self-aligning and 


the fuse-carrier spring contacts are of the self-adjusting 
and pressure type. The paper insulated cables comply 
with the British Standard Specification. Tabies of 
dimensions and weights for a variety of types add to the 
usefulness of the publication. 

Electrochemical of Metals.—The 


Deposition salvage 


| of worn parts of machinery by the process of depositing 


a depth of wear-resisting and non-corrosive metal has 
Messrs. Fescol, Limited, 101, 
Grosvenor-road, London, 8.W.1, have issued a publica- 
tion showing many of these, such as turbine gear shafts, 
pistons and valve rods, propellers, steam turbine nozzle 
plates and diaphragm blades. In general industry the 
has been found useful in dealing with paper- 
making machinery, soap-making plant, beet sugar 
equipment, gas works plant and in the manufacture and 
repair of motor car components. 

Mining Telephones and Bells.—In his report for the 
1932, H.M. Electrical Inspector of Mines drew 
attention to the fact that certain electrical apparatus 
once certified as safe might not now be acceptable, and 
recommended that where there was any doubt whether 
this was the case, steps should be taken to have the 
question cleared up by further testing. We learn from 
Messrs. Gent and Company, Limited, Faraday Works, 
Leicester, who have manufactured “‘ Tangent ” signalling 
apparatus for mines for some years, that they have 
adopted this course and that, in spite of the fact that 
the restrictions have been considerably increased, their 
customers may rest assured that the equipment in every 
way conforms with the regulations. As a further 
guarantee of safety, the type number, certificate number, 
and date are now cast on the case instead of on detach- 
able labels. The apparatus certified this year includes 
the firm’s magneto-type mining telephone, three types 
of ordinary bell and three types of relay bell, and details 
regarding them are given in their latest catalogue. 
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Continent about two years ago, but it had not been 
| put into service by mid-summer this year, and is, we 
understand, not likely to be in operation for some 
time to come. 

On the other hand, Messrs. Parsons have, either 
in operation or under construction, seven of these 
high-tension generators, with an aggregate rated 
joutput of 212,000 kVA. The first of these was 
| set at work at Brimsdown in 1928, its delivery having 
been delayed by the ill-judged effort of the coal 
strike of 1926. This Brimsdown unit was illus- 
|trated and described in detail in our issues of 
| August 15 and 29, 1930. It had a rated capacity 
makers’ works in Fig. 1, and installed in the | of 25,000 kW, and generated current at 33,000 volts. 
station in Fig. 2, page 563, is notable both for its | This set, and the painstaking research work 
electric generator and its steam turbine. The | embodied in its design, formed the subject of a 
latter is a single-cylinder machine, with a smaller | paper read, in 1929, before the Institution of Elec- 


33,000-VOLT TURBO-ALTERNATOR. 


On this page, on page 563, and on Plate XXIII, 
we illustrate a 33-kV turbo-alternator running at 
3,000 r.p.m. and capable of developing 20,000 kW. 
This has been constructed by Messrs. C. A. Parsons 
and Company, Limited, of Heaton-on-Tyne, to the 
order of the South African Electricity Supply Com- 
mission. The machine has been erected at the Salt 
River Power Station, Cape Town, where it will 
shortly be joined by a second similar unit, for which 
a repeat order was received a few months ago. 
This Salt River machine, which is shown in the 











ERECTION. 


Fic. 1. TURBINE UNDER 


we believe, hitherto been 
turbine of equal output 


overall length than has, 
found practicable in a 
and efficiency. 

We shall have something more to say later 
concerning the means by which this triumph of 
compactness has been achieved, and will merely 
note in passing that a fundamental factor was the 


trical Engineers by Sir Charles Parsons and Mr. J. 
Rosen. The ensuing discussion was largely more 
critical than appreciative, but it has been of interest 
to note that most of those who protested against 
this pioneering departure in power-station practice, 
almost immediately found it necessary to try and 
keep within protesting distance by evolving plans 











inherent freedom of the Parsons reaction turbine| of their own for corresponding units. Their 
from the vice of dise vibration. This immunity] criticisms were, in fact, based on hypothesis, 
has the added advantage that, at need, the Parsons| not experience, whereas in the same discussion, 
reaction turbine can be started up very quickly | Captain J. M. Donaldson testified to the extremely 
Quite recently, by some oversight, | satisfactory behaviour of the new unit under very 
at | severe conditions. During the first few weeks of 
Lots-road was run up from cold to full speed in | service, the 60-mile distributing system to which this 
1} minutes. On another occasion, it was inten-| alternator was connected suffered from a succession 
tionally started up in 7 minutes. No damage | of heavy faults, giving rise almost daily to surges of 
ensued in either case. The Salt River generator | short-circuit intensity, but without the slightest 
is, we understand, the first outside of Great Britain | injury to the machine. This excellent record led not 
to be put into service, generating current directly | only to an order for a second similar unit, which 
at 33,000 volts to 36,000 volts. It is true that | has now been at work at the same station for over 
one high-tension generator was constructed on the|a year, but also to the decision to equip the new 


from the cold. 
one of the 18,000-kW, 2,000-r.p.m. turbines 


Tir John North Station at Swansea exclusively with 


high-tension generators. The first sets in this 


|actual case are each to have a rated capacity of 


' 
| 





30,000 kW. 

The advantages of direct generation at high 
voltage, as compared with the prior practice of 
using a step-up transformer to couple up a 6,600- 
volt or 11,000-volt generator to a 33,000-volt 
line, include savings in first cost, in space occupied, 
and in running expenses. Under full-load condi- 
tions, the efficiency of the high-voltage machine 
is, in fact, about 1 per cent. higher than the combined 
efficiency of the ordinary alternator and step-up 
transformer; at three-quarters of full load, the 
gain in efficiency is about 1} per cent., while at 
half load it is about 1} per cent. It is of interest 
to note that, in spite of the high voltage, the strain 





imposed on the insulation is actually less than it 
is in normal practice. Each generator, moreover, 
is, on completion, tested by subjecting it to repeated 
sudden short circuits terminals when 
running at full speed and voltage. The machines 
have further to withstand for a period of 5 minutes, 
a 40 per cent. overspeed test, which doubles the 
normal centrifugal stresses on the rotor and its 
windings. 

The economy in space is obvious, since no room 
has to be found, inside or outside the power station, 
for the usual step-up transformers, while the high- 
voltage generator will go on the same bedplate as 
a machine of ordinary voltage. In addition to this 
saving of space, the elimination of transformers 
with their foundations and connections, and the 
suppression of the transformer losses, result in a 
large financial economy. Taking all things into 
account, it has been stated by Captain Donaldson 
that the savings effected at Brimsdown by the 
adoption of high-voltage generation were equivalent 


across the 
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to a reduction of more than 10s, per kilowatt in the 
capital cost of the installation, and we understand 
that this figure is confirmed by installations else- 
where. 

A longitudinal section through the machine for 
the Salt station is reproduced in 


River power 
Fig. 6, The turbine is intended to 


Plate XXIII. 


be driven with steam supplied to the stop valve | 


at 400 lb. per square inch (gauge pressure), and at 
a total temperature of 725 deg. F. The designed 
vacuum is 28-8 in., which is obtained with circulating 
water at 60 deg. F., supplied at the rate of 14,300 
gallons per minute, At its most economical output of 
16,000 kW, it is guaranteed to deliver | kilowatt-hour 
at the generator terminals for each 10,986 B.Th.U. 
at the stop valve. At higher loads the 


supplied 
by-pass comes into operation, and at 


automat 
20,000 kW, which is the maximum continuous rating 
of the alternator, the heat consumption is 11,185 
B.Th.U. per kilowatt-hour. At its most economical 
rating, the thermal efficiency of the unit is, therefore, 
31 per cent. The above guarantees provide for feed 
heating, and for the power taken by the extraction 
pumps, as well as for the excitation, ventilation, 
and rotation losses of the generator. 

{In regard to mechanical and hydrodynamic con- 
siderations, the tandem arrangement of a single-flow 
high-pressure turbine, exhausting into a separate 
double-flow low-pressure turbine, as first used for 
the historic 25,000-kW Parsons set for Chicago in 
1911 has many advantages. It is, however, more 


from | 


costly to build and occupies more floor space than | 


1 single-casing machine, which accordingly became 
a favourite type. Ultimately, however, the standard 
of efficiency demanded rose to a height not easily 
attainable with a single-flow turbine, with which the 
leaving losses are apt to be large, since centrifugal 
forces limit the blade height and consequently the 
steam way permissible at the last stage. 

In the Salt River design, however, Messrs. Parsons 
have produced a machine in which the well-tried and 
double-flow principle retained, but 
high-pressure turbine and _ the 
low-pressure turbine are combined 
Nevertheless, the overall length 


efficient 1s 
the 


double-flow 


single-flow 


in a single casing. 


between centres of bearings has been kept down 
_./~ - 
to 14 ft. 8} in. ae e vas 


It is of interest to compare the outputs now 
single-cylinder machines with the 
maximum thought possible a few years ago. Ina 
the American Institution of 
Electrical Engineers in 1919, Mr. J. P. Johnson, 
of the Westinghouse Electric and Manufacturing 
Company, gave a diagram showing the maximum out- 


attained with 


paper read before 


puts thenconsidered possible at various rates of 
rotation, For 3,000 r.p.m., the limit was then reached 
at about 10,000 kW, the conditions assumed being a 


stop-valve pressure of 250 Ib. per square inch, 
a superheat of 200 deg. F., and a vacuum of 29 in. 


(As already noted, the Salt River machine develops 
20,000 kW at its maximum commercial rating, but 
the steam pressure has been raised to 400 lb. per 
The 


1S 


square inch, whilst the vacuum is 28-8 in. 
absolute velocity of discharge at the last 
620 ft. per second, and the corresponding “ throw- 


stage 


away ” to the exhaust 1-6 per cent. of the adiabatic 
heat drop 
\s shown in Fig. 6, Plate XXIII, the turbine 


rotor is a single forging, measuring 17 ft. 2 in. over- 
all and 14 ft in. between the centres of bearings. 
Its maximum diametet 40 in., and to ensure 
soundness it has, in accordance with a practice now 
always adopted Messrs. Parsons, for all but 
the very smallest turbines, been bored axially from 
end to end The interior of this axial hole was 
examined for flaws by means of the bore-scope,* 
an instrument developed for this method of inspec- 
the associated firm of Messrs. Sir Howard 
Grubb, Parsons and Company, of Newcastle-on- 
Tyne. After rough machining, the rotor is run up 
to 67 per cent. over speed, in order to stretch the 
metal, as this ensures a nearly uniform distribution 
of the stresses in service. The critical speed of the 
finished rotor is 2,600 r.p.m., and is thus well below 


x3 


is 


by 


tion by 


the normal speed of operation. 
The single-flow high-pressure section has 33 rows 
of moving blades, all of which are arranged for 


* See ENGINEERING, vol. cxxxiv, page 674 (1932). 
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| strip by a process of cold rolling. 
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‘end tightening,” in which an important improve- 
ment has recently been introduced. This is illus- 
trated in Figs. 3,4, and 5, page 563. The blade Aisa 
fixed blade, and the blade Ba moving blade. In 
the original arrangement, which was illustrated in 
ENGINEERING, vol. cx, page 214 (1920), the steam dis- 
charged from the lower edge of A was not guided into 
B, but encountered a shoulder, and there was thus 
some loss of efficiency. Now the blade A is provided 
with a tightening strip having a forked end, as shown, 
the lower of the prongs of the fork all but makes 
contact with the foundation pieces of the adjoining 
row of moving blades, thus ensuring little leakage 
loss, whilst the upper prong stands either flush with, 
or just above the top of, the foundation pieces, thus 
guiding the steam without shock into the blade. As 
this upper prong, like the lower, terminates in a 
feather edge, no harm is done should actual contact 
occur between it and the adjoining row. 

The first 6 rows of blading are mounted on a 
cylindrical portion of the rotor forging, and are | 
1% in. in height. They are by-passed at full} 
output. The succeeding 21 rows stand on a conical | 
section of the rotor forging. They range in height 
} in. to 23 in. In normal working, the 
pressure on discharge from this group is about 35 Ib. 
per square inch (absolute), and at this stage some | 
12,240 Ib. of steam per hour are tapped off for feed | 
heating purposes. Another 8,700 lb. are withdrawn 
at the end of the third group of blades, where the 
designed absolute pressure is 6} lb. per square inch. 
Hence, out of the 150,000 lb. per hour which enter 
the turbine, only 129,000 lb. pass on to the low- 
pressure section and the condenser. 

The blading for this high-pressure turbine is of 
stainless iron, and is produced from rectangular 
The finish thus 
attained remarkable, being almost mirror-like, 
and very great accuracy of form is secured. Only 
occasional annealing is required during the course 
of manufacture. This is effected in an electrically- 
heated muffle, the temperature of which is controlled 
by a thermostat supplied by the Cambridge Scientific 
Instrument Company, Limited. After the final 
pass through the rolls, each strip is tested for cracks 
by magnetising it and passing it through a bath in 
which finely-divided iron If any 
cracks exist, which is seldom the case, they are 
mapped out by a deposit of the iron particles. 
The sound strips are returned through the bath, 
but in this return trip the magnetic field applied 
is alternating, thus completely demagnetising the 





is 


is suspended. 


strip. 

Whilst, as already noted, the high-pressure blading 
for the Salt River turbine is of stainless iron, the 
same process of cold rolling has been found applicable 
to other materials, and as with the stainless iron, a 
very fine finish is secured. The finished strips are 
cut to form blades of the height required and these 
are assembled by a modification of the rosary system, 
first introduced in 1910. The blades | 


which was 


lof a sector are not now threaded on a wire as was 


| to match with corresponding serrations cut in the | fail, due to the emergency trip 


'low-pressure turbine, have thickened roots instead| contact with the sleeve G and uncovers the 





formerly the case, but are assembled with their 
spacers on a former of the proper radius. On this 
former they are clamped up securely, and the 
strip riveted on. The hinged 
reversed so that the roots of the 
with their in 


roots spacers 


end-tightening 
then 
blades 
are exposed, and and are 
then welded together by electric The 
segments of blading thus prepared are next brazed, 
being first completely immersed in molten borax 
in to prevent surface oxidation of the 
blades. This operation is carried out in a tank 
of molten brass, heated electrically, the surface of 
the brass being covered with borax and the tem- 
perature being again thermostatically controlled. A | 
cam slowly lowers the segments of blading into the 
bath and then withdraws them. The time spent in | 
the bath is thus automatically controlled. The | 
stopping is next cleaned off by immersing the seg- 
ments in an electrolytic bath which gives the blades | 
a matt surface, but this is easily polished off. The | 
surplus brass ground or machined off. The| 
root ends of the blade segments are next serrated | 


Is 


of 


former 


pac ket spacers place 
these 


an are, 


order 


is 


sides of the rotor grooving. | 
The heavy blades required for the double-flow, 


|sing on the shoulder H on the piston. 


of spacers. They are hot rolled from rectangular 
strips. The whole of the heating is carried out 
in electrically-heated furnaces or muffles, the 
temperature attained being thermostatically con- 
trolled. The twosections into which the low-pressure 
turbine is divided are not quite identical, there 
being six moving rows of blades in the one and 
five in the other. The longest blades measure 
13$ in. in height at the outlet edge. These are 
tapered and twisted so as to secure from root to 


tip a good angle of entry for the steam. The 
extreme tip speed is thus 877 ft. per second. The 


+/ d\2/R.P.M.\2 . . . 
value of z( - ) ( ) for the whole turbine is 
10 100 


385,400, whilst the adiabatic heat drop of the steam 
is 478-5 B.Th.U. per lb. It will be seen that no 


| attempt has been made to balance the one section of 


the low-pressure turbine against the other. The 
axial thrust has the same direction in each, an 


| arrangement which simplifies the distribution of 


steam to the two components. 

To safeguard the blading against the destructive 
action of water particles carried forward in the 
steam flow, the final rows of blades are fitted with 
anti-erosion shields. These shields consist of 
curved strips of an intensely hard alloy, brazed 
along the leading edges of the blades. They have 
proved so effective in preventing erosion that they 
are now provided by Messrs. C. A. Parsons and 
Company as a matter of course. They are claimed 
to prolong indefinitely the life and efficiency of 
the blades concerned, while should their renewal 
appear desirable at any time, this can be effected 
on site and without removal of the blades from the 
turbine. 

End balance is secured by the two dummies 
shown at the high-pressure end of the turbine, and 
by a double Michell thrust block which is located 
at mid-point of the high-pressure bearing and 


can take up an axial load in either direction. 
Drawings through the high-pressure plummer 


block having embodied in it the Michell thrust 
bearing, are reproduced in Figs. 7 to 18, Plate XXIII. 

Carbon glands are used for the packings at both 
the high-pressure and low-pressure ends of the 
turbine, but, as shown, a labyrinth packing of 
the marine type separates the two sections of the 
low pressure turbine. With this arrangement of 
glands, a small axial adjustment of the rotor is 
feasible and provision is made for effecting this 
easily. The leak-off from the casing glands is led 
through an auxiliary condenser, since it has been 
found that with superheated steam a somewhat 
large discharge is required if the leak is to be visible. 
With the new arrangement a visible “ witness ” 
that the flow through the glands is sufficient to 
prevent entry of air is provided by the drip from 
the auxiliary condenser. The cooling water for 
this is taken from the hot well, so that the heat 
carried off by the leakage steam is recovered. 

Steam to the turbine passes first through a 12-in. 
motor-operated stop valve, fitted with a 1}-in. 
by-pass valve, which is provided for balancing the 
pressure across the valve disc before opening the 
valve. Next the combined runaway and 
stop valve, shown to the left in Fig. 20. This is an 
8-in. double-seated valve, the upper and lower 
passages of which are in parallel. Steam is admitted 
between the two seats, and when the valve is open, 
flows both upwards and downwards into the central 
passage of the steam chest, and thence to the centres 
ofthe governor valves. The difference in diameters 
of the upper and lower seats of the combined emer- 
gency and stop valve is just sufficient to allow 
the valve to be operated freely, the steam forces 
on the valve being practically balanced. 

Oil at a pressure of 70 lb. per square inch is 
admitted through the port A, Fig. 19, to the underside 
of the main piston D. This piston is held down 
against the oil pressure by the hand control gear pres- 
In order 
to open the valve, the handwheel must be unscrewed 
gradually and the piston then rises under the action 
of the oil, thus keeping the shoulder H in contact 
with the G. If the oil pressure should 
valve operating, 
the piston will be forced downwards under the load 
of the spring shown. The shoulder H thus loses 


comes 


sleeve 
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33,000-VOLT TURBO-ALTERNATOR FOR THE SAI 
CONSTRUCTED BY MESSRS. C. A. PARSONS AND ¢oMP. 
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escape back to the oil reservoir through the drain 
shown. After the valve has been tripped, it is 
necessary to lower the hand-regulating gear by 
means of the handwheel, until the ports J are closed 
by the edge of the sleeve. This makes it certain 
that the runaway stop valve will not spring open 
when the auxiliary pump is started, even if the 
hand regulating gear has been left in the upper 
position. In order to limit the flow of oil when the 
ports J are uncovered, a diaphragm having but a 
small hole in it is fitted in the supply pipe. Since the 
runaway stop valve is oil operated, it is impossible 


is working. This pump is arranged below the 
lowest oil level in the tank, and it automatically 
primes the main oil pump. 











9 ~ 


Fic. 


ET ERECTED ON SITE. 

The two double-beat governor valves, each 6 in. | 
diameter, are shown in Fig. 20. These act in peral- | 
lel. The first valve controls the unit from no load to | 
16,000 kW, but at loads over this limit the second 
valve also comes into operation. Each of the gov- 
ernor valves is controlled by an independent oil 
relay, the oil for which is normally supplied by the 
main oil pump. The main turbine shaft drives an 
auxiliary governor shaft through a worm and worm- 
wheel at a speed of 786 r.p.m. On one end of this 
shaft is mounted the governor and on the other | 
end the main oil pump, which is of the gear type. | 
This pump also supplies the oil for the governing 
system at pressure of approximately 70 Ib. 
per square inch, and also supplies oil through 
a reducing valve at a pressure of approximately | 
15 Ib. per square inch for lubricating the bearings. 
The auxiliary oil pump on this machine is also of the 
gear type and delivers oil at a pressure of approxi- 
mately 70 lb. per square inch to the main governing 
and oil systems. 

A diagrammatic arrangement of the governor and 
emergency gear is reproduced in Fig. 19, Plate X XIII. 
It should be noted, in the first place, that the pilot 
valve directly controlled by the governor is small 
and light and serves merely as a relay to a second 
and larger pilot valve, which, in its turn, controls 
the supply of oil to the servo-motors on the governor 
valves. Great rapidity of action is thus secured. 
The oil from either the main or auxiliary oil pumps 
passes first through an emergency trip valve M, 
situated at the steam end of the unit. On the far | 

side of this valve, the main supply passes on to the 











to start the turbine before the auxiliary oil pump | 


| follows : 


controlling piston of the runaway stop valve. A por- 
tion of the oil is, however, tapped off through the 
| hand-regulated valve T, and is led to the governor 
sleeve F, and also to the pilot pistons E of the main 
oil relays. Should the load on the unit increase, the 
speed will fall slightly, and the governor balls will 
move inwards, the plunger F then moving to the 
left. This will decrease the area of the ports through 





the spring-loaded pilot piston E to move up and 
displace the plunger B of the main oil relay. The 
displacement of the plunger B admits oil to the power 
piston C, which is connected to the governor valve 
spindle as shown in Fig. 20. The governor valve 
| opens accordingly and admits more steam to the 
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turbine. As the governor valve lifts, the plunger B 
is restored to the neutral position through the inter- 
connecting lever. Conversely, if the load on the 
unit should fall the speed will rise and the governor 
balls move outwards, thus increasing the leakage 
area through which oil can escape and reducing the 
pressure in the pilot system. The pilot piston E 
then falls lowering the plunger B and allowing 
he oil under the piston C to escape to drain, until 


| the plunger is again restored to the neutral position 


by the movement of the main valve. The oil in 
the main governor system is maintained at a pressure 
of 70 lb. per square inch by means of a spring- 
loaded reducing valve L. This valve has been 
arranged so that its operation depends solely upon 
the initial pressure. Hence any variation in the 
pressure of oil at the bearings, due to changes of 
viscosity, has a negligible effect upon the opening 
of the valve. 

The oil emergency trip valve M operates as 
Oil enters at the port P and normally 
flows around the valve M to the main and pilot 
oil systems, and also to the oil-operated runaway 
stop valve. If the machine should trip on over- 
speed the shaft runaway governor releases the catch 
Q and allows a spring to raise the emergency trip 
valve until the port S in the valve comes opposite 
to the passage U. The emergency trip valve 


{operates in the same manner when the catch Q 





which the * pilot ” oil can escape to drain, and the | 
pressure in the system will therefore rise, thus causing | 





port J, thus allowing the oil under the piston to) plunger chests B of the main oil relays, and to the is tripped by the hand lever at the steam end of the 


|turbine. Oil from the pilot and runaway systems 
| then escapes to drain through the passage formed 
by the ports, thus closing the runaway valve and the 
| main controlling valves. The lifting of the valve 
also shuts off the port P, so that the full supply of 
oil to the bearings is maintained. 


(Zo be continued.) 


WIND ACTION ON BUILDINGS. 


By Rostns FLEMING. 
(Continued from page 484.) 
| Wind Stresses.—The Sub-Committee on Wind 


Bracing in Steel Buildings appointed by the Struc 
tural Division of the American Society of Civil 
Engineers made their Second Progress Report on 
January 21, 1932, at the annual meeting of the 
Society. As in the case of the first report,* wide 
interest has been manifested. The ‘“ Conclusions and 
Recommendations *+ of the Committee are 
follows :- 

(1) No experimental evidence concerning the 
behaviour of the wind has come before the sub- 


as 





| | committee during the past year that would warrant 


|a change in the wind force prescribed in the first 
progress report. Having regard to the collateral 
stipulations respecting stability, permissible stresses, 
participation of walls and partitions and limiting 
deflection, it is believed that, in the light of present 


knowledge, the prescription is reasonable and 
adequate.” 
(2) Stability under the recommended wind 


| | force should be ensured by requiring that the axial 


| wind tension in any column be not more than two- 
thirds of the dead-load compression, unless the 
column is securely anchored to the foundation.”’ 

‘“*(3) For members or details subjected to wind 
stress only, except rivets and bolts, the permissible 
| stress should be the same as that allowed for dead 
load or for dead load and live load.” 

‘*For members subjected to stresses arising from 
the combined action of wind and other loads, and 
for rivets and bolts subjected to wind stress, the 
permissible stress, where the wind stress is 33} 
per cent. of the sum of the other stresses, should 
be 334 per cent. in excess of that allowed for dead 
load or for dead load and live load ; for members 
in which the wind of greater relative 
importance than this, the permissible stress should 
be reduced progressively until, for member 
subjected to wind stress only, the permissible 
stress is the same as that allowed for dead load, 
load and live load. Wind stress in 


stress is 


or for dead 


members subjected to wind and other loads may 


be neglected if the wind stresses are less than 334 
per cent. of the sum of the other stresses.” 

**(4) Wind bents of moderate height in which 
a shallow bracing system is used may be analysed 
for bending moments in the members by the Cross 
method of moment distribution with excellent 
results, both from the standpoint of accuracy and 
from that of saving of labour. In general, particu- 
larly for tall, narrow frames, the effect of length 
changes in the columns should be investigated.” 

“*(5) Deflections of frames with shallow bracing 
may be readily determined from previously found 
column moments by a method herein outlined.” 

(6) The most effective and economical bracing 
will approach a simple triangulation. In_ high, 
narrow frames the inability to hold deflection within 
reasonable limits with shallow systems of bracing 
without greatly increasing column and _ girder 
sections makes it highly desirable to adopt some 
form of diagonal bracing. It is often possible by 
using the K form of bracing to make the desired 
provision for passageways and windows and, at 
the same time, to effect such a saving of weight 
in the girders as to offset in large measure the cost 
of the bracing in the panels where it is used.” 

(7) Proper use of one type of bracing in one 
panel of a bent and another type in adjoining panels 
must be based on equal web deflections of the 
panels. It is, in general, impracticable to combine 
types of widely different essential rigidities in the 


same storey of a bent.” 


* ENGINEERING, vol. cxxxi, page 75) (1931). 
+ Proc. Am. Soc. C.E., vo'. |viii, page 223 (1932). 
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(8) In the connection of bracing members to 
columns and girders, attention should be given 
to the placing of rivets in such locations as to} 
minimise the deformation of connecting details and 
heighten the effectiveness of the rivet group.” 

(9) Rivets acting at a reasonable stress in| 
tension are entirely satisfactory, both with respect | 
to security and rigidity.” 

| 


(10) Provision for bending in columns due! 
to the action of knee-braces should be made, | 
where necessary, either by reinforcement or by | 


diaphragms.” 

Comments may be made on these recommenda- 
tions as follows : 

Recommendations (1) and (2) may be endorsed 
with the exception that the writer gives preference to 
the wind loads recommended by him and previously 
quoted, It may be remembered that, in the previous 
report, the prescribed wind pressure for the first 
500 ft. of height was 20 lb. per square foot of 
exposed surface, and that above this level it was 
increased at the rate of 2 lb. per square foot for 
each 100 ft 

Recommendation (3).—No this 
recommendation need be made, although it is not 
clear why the permissible stress on members 
subject to wind action alone should be less than 
for combined action of wind and other loads. 
Neither is it clear why rivets and bolts should 
be excepted. ; 

Recommendations (4) and (5) require comment 
at length. The outstanding feature is the endorse- 
ment of the Cross method for determining bending 
moments \n appendix to the report gives a 
recommended procedure in moment calculations for 
shallow bracing systems, also the procedure for 
of storey deflection due to column 


objection to 


computation 
moments. 
No technical paper of late years has drawn forth 
such an extended discussion or received so many 
favourable comments as “ Analysis of Continuous 
Frames by Distributing Fixed-End Moments,”’* by 
Hardy Cross, Professor of Structural Engineering, 
University of Illinois. “To Professor Cross must 
yo the credit for abandoning the paths of his 
predecessors and for opening up a refreshingly new 
and eminently useful avenue of approach to the 
“eneral property of continuity ” (Professor Finlay 
in October, 1930, issue of Proceedings). * Professor 
Cross’s method of analysing continuous frames is the 
most outstanding contribution made in many years 
to the field of structural engineering ” (Professor 





Wessman in November, 1930, issue of Proceedings). 
Similar to be found throughout the 


comments are 
lise USSION 
The is brief and concise—too much so for 
many structural ‘Some phases upon | 
which entire chapters could be written with profit 
are passed over with a concise statement ” (OQ. H. 
Pilkey in October, 1930, issue). To this criticism | 
Professor Cross replied in his closure of the discussion | 
(issue of May, 1932): “ He thought best to confine | 
the paper strictly to the fundamental principles and | 
method involved, and not digress into the unlimited | 
variations of this method.”’ A paper entitled “ Struc- | 
tural Analysis Based on the Moment Distribution | 
Method of Cross,”’t first develops certain fundamental 
relations and then points out explicitly each step of | 
the Cross method. 
The method may be extended to lateral forces 
on a tall building with as much ease as for vertical | 
loads, wrote Professor Morris ( Prow ¢ dings of Febru 
ary, 1931), giving the steps to be followed and the | 
This is reproduced in the 
appendix of the report under review. A monograph, | 
The Moment-Distribution Method of Structural 
Analysis Extended to Lateral Loads and Members 
of Variable Section,’ by George E. Large, and 
Professor Clyde T. Morris, both of whom are 
connected with the Ohio State University, extends 
in detail the Cross method of determining moments 
Space will not be taken in this | 
It is not | 


paper 


engineers, 


method of procedure. 


| 


due to wind loads. 
article to give an outline of the method. 
an approximate method, but a method of successive 
approximations or, to use the term of its originator, | 


* Proc, Am. Soc. C.E., vol. lvi, pages 919-928 (1930). | 
| T. D. Mylrea Proc. Engineers’ Soc. of Western 
Pennsylvania, vol. xlvii, pages 105-136 (1931). 


ithat no rivets be used in tension. 


| contraflexure in the columns of the 





‘successive convergence.” Any degree of exact- 
ness desired can be obtained. 

It is well that the limitations of the Cross method 
should be understood. It is not at all impracticable, 


but for 20-, 30-, or more-storey buildings it is 


|tedious. The calculation, as the report says, 
“must be done with care and intelligent con- 
sideration. It is naturally not a task for the 


office boy, but should have the best attention of 
an experienced engineer.” Professor Hickerson 
(issue of May, 1931) states the case well: “* Although 
no mathematics beyond arithmetic is used, yet 
there are many dangerous pitfalls incident to an 
attempted application by any one who is unversed 
in the basic principles of continuity of elastic 
structures.” A preliminary design must be made 
before the relative “ stiffness ’’ of the members about 
each joint can be determined. The engineer who 
has been out of college several years will not be 
impressed by the “saving of labour” promised. 
Neither will he be misled by Professor Morris writing: 
‘“* After the theory is mastered, which requires but 
a short time for anyone conversant with structural 
design, the application to a specific problem requires 
only the simplest arithmetic, and the time required 
is only slightly greater than that required for one 
of the usual approximate methods.”* 

It will be noted that three of the four members 
signing the report are college professors. They 
are undoubtediy familiar with the method, and 
by giving undivided attention to the calculation 
can accomplish in a given time far more than one 
not so equipped. It is the custom of the present 
writer to multiply by three or four the time stated 
by a professor as the time in which an operation 
can be performed. In reading Rankine, when he 
comes across expressions such as “ It is readily seen 
that or “We learn from geometry that 
he knows that he has an evening’s work ahead. 
When Professor Rankine writes: “* A cycloidal arc 
is such a curve; and it has geometrical properties 
which cause the calculation of its moment of inertia 
to be a very simple process,” he looks forward to two 
evenings’ work. 

tecommendation (6) is excellent, but its use is 
somewhat limited by (7). 

tecommendation (8) need not be questioned. 

Recommendation (9) vague. What a 
‘reasonable ” stress for rivets in tension? Two 
tall buildings have been recently finished. In one, 
a 36-storey building, 24,000 lb. per square inch was 
used in wind connections for in tension. 
In the other, the 67-storey Cities Service Building 
in New York City, the owner's engineer requested 
His wish was 


1s Is 


ou 


rivets 


followed “ as far as practicable.” 

Recommendation (10) should A 
thin web plate of a column may need strengthening. 
The column flange thick enough to 
withstand the pull from rivets. 

Methods, other than the Cross method, for the 
determination of wind in many-storey 
buildings have been presented during the past few 
years. That of Professor H. L. 
quoted. As the result of alarge number of examples 
worked out by the exact method, he proposes an 
It is assumed : 


be followed. 


should be 


stresses 


approximate method. 

“(1) That points of contraflexure in exterior 
virders are located at 0-55 of their length from their 
outer ends and in other girders at their mid-points 
except (a) in the centre bay where the total number 
of bays is odd and (b) in the two bays nearest 
the centre where the total number of bays is even. 
In these excepted cases the points of contraflexure 


in girders will be located as required by the condi- | 
(For odd bays | 


tions of symmetry and equilibrium. 
a point of contraflexure will be at the mid-point of 
the centre girder if the bent is Sy mmetrical.) 

(2) That in bents of one or more storeys the 
points of contraflexure in bottom-storey columns 
are at 0-60 height from the base; in bents of two 
or more storeys the points of contraflexure in 
top-storey columns are at 0-65 height from the top ; 
in bents of three or more storeys the points of 


* Engineering News-Record, vol. evi, 


(1931). 


t Sutherland and Bowman, Structural Theory. John 


Wiley and Sons, Inc., 1930. 


the top are at 0-60 height from the upper end ; 
in bents of four or more storeys the points of 
contraflexure in the columns of the second storey 
from the top are at 0-55 height from the upper 
end ; and in bents of five or more storeys the points 
of contraflexure in the columns of storeys not 
provided for above are at mid-height ; and 

“*(3) That there is divided equally among the 
columns of the bottom storey an amount of shear 
number of bays — 4 
number of columns 
in the storey; that the remaining shear in the 
bottom storey is divided among the bays inversely as 
their widths, and that the shear in a bay is divided 
equally among the columns of the other storeys an 


2 . 
)times 


equal to ( ) times the total shear 


number of bays — 2 
number of columns, 
the total shear in the storey; that the remaining 
shear in the storey is divided among the bays 
inversely as to their widths ; and that the shear in 
a bay is divided equally between the two columns 
adjacent to the bay. 

“In using the method, after locating the points 
of contraflexure, the values will be found in the 





amount of shear equal to( 





Bowmant will be | 


storey next to} 


page 1050 | q 


| (1931). 


following order: Column shear, column moments, 
| girder moments, girder shears, column direct 
stresses.” 

Two footnotes are added :— 
| ‘* Where the column moments of inertia of a storey 
are not equal, as when investigating an existing 
building, this part of the shear should be divided 
among the columns in proportion to their moments 
of inertia. 
| ‘* Where the moments of inertia of the girders 
| above any storey are not equal, as when investiga- 
ting an existing building, this part of the shear 
ishould be divided among the bays directly as 
moment of inertia 
length 

Professor Weaver in his review of the book* says, 
“It is believed that this method gives a considerable 
increase in accuracy over the usual methods, with 
but small increase in labour.” 

A series of articles, “Wind Design for Tall 
Buildings,” was published in the June and July, 
1931, issues of the Engineering News-Record. A 
review of present methods by David Cushman 
Coylet is given in the first article of the series. 
Mr. Coyle thinks that we have to deal with three 
types of buildings. The method to be used for 
determining wind stresses depends on the size and 
importance of the structure. ‘“‘ When the impor- 
tance of the project justifies the use of the best 
engineering talent the method advanced by Spurr} 
is preferred.” 

Albert Smith in Article 2 gives his views on 
unit wind loads and unit fibre stresses.§ He thinks 
assumed loads should be greater than used in current 





of the girders above the bays.” 


practice. 
Henry V. Spurr in Article 3 asserts that the 
columns dominate wind-design procedure.|| This 





is in accordance with his book Wind Bracing, 
| Professor Clyde T. Morris writes disparagingly in 
Article 4 of the two most common approximate 
;methods.{ They “give results that vary from 
each other and correct stresses by as much as 
|100 per cent.; these variations are frequently 
| on the danger side.” 

Six engineers in active practice contribute to 
| Article 5.** “A Veteran’s Views,” ‘“ Pressure 





* Journal of the Boston Society of Civil Engineers 
| vol. xviii, page 24 (1931). 
+ “A Review of Current Theories, 

(1931). 
|  } Henry V. Spurr, 
of Rigidity in High Towers. 
pany, Inc., 1930. 
|} § * Assumed 

page 971 (1931). 
| * Chord Deflections Control Web Systems,”’ vol. evi, 
| page 1012, June 18, 1931. Mr. Spurr in his book fixes 
| a limit for the deflection of the top of a building due to 
| wind action. The steel frame is proportioned so that 
be limit shall not be exceeded. In the design of the 

33-storey Philadelphia Savings Fund Society building, 

recently finished, the maximum permissible deflection 

was assumed at 0-002 times the height, or about 9 in. 
| A wind pressure graduated uniformly from 30 Ib. at 
the top of the building to zero at the sidewalk level was 
| used. 


| * vol. evi, page 932 
Wind Bracing ; 
McGraw-Hill 


The Importance 
Book Com 


Loads and Fibre Stresses,”’ vol. evi, 


“An Analysis of Basic Assumptions,” vol. cvi, 


page 1050 (1931). 


** “Some Problems of the Future,” vol. evii, page 20 
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Fig. 27. PortTaBLeE STONE-BREAKING PLANT; Messrs. HADFIELDS, LIMITED. 


Variations with Height,” “Study Behaviour of| majority of such 
Present Buildings,” *‘* Rigidity the Modern Prob-| applied to design. There are few types of connec- 
lem,” “‘ Wind Design in Art,” “ Lateral Resistance | tions. This makes simple detailing. Fabrication 
in Walls,” are briefly considered. is easy. In spite of adverse criticism, no method 

The slope-deflection method, although imprac-| has to any extent replaced them. The article 
ticable for general use, is usually considered the | referred to could well be extended in scope and a 
nearest correct method of obtaining wind stresses. | few refinements added, leaving the main features 
The correctness of the method is vigorously disputed | unchanged. ‘“‘ The time is, perhaps, not yet ripe 


buildings. They are readily 


by Professor Van den Broek in his Elastic Energy| for the abandonment of the traditional assump- | 


Theory (John Wiley and Sons, Inc., 1931). After} tions, which have been found by experience to be 
condemning in detail the assumptions “ under-| conservative, but every engineer should recognise 
lving the so-called exact method of analysis of | that the experimental study of wind pressure will 
wind stresses in skyscrapers,” he writes: “In a| lead ultimately to a more rational basis for the 
one-hour talk before his colleagues in the University | design of structures to withstand the winds.”’* 

of Michigan, the author accounted for the 60 


: Piel) (T'o be continued.) 
simultaneous equations necessary for the solution | 


of wind stresses in a 10-storey, four-bent office | reprise emir gg 
building. He accounted for them, but did not! THE PUBLIC WORKS, ROADS AND 
solve them. He did not solve them for two| TRANSPORT EXHIBITION. 


7. ' 
reasons: First, because ne does not een the | (Continued from page 543.) 
endurance to solve the 60 simultaneous equations ; | 
secondly, he is satisfied in advance that the result of 
the hypothetically 
valueless.” , 

The present writer for twenty years has sponsored, | of a somewhat unrelated nature in h 
although he did not originate, the two conventional | V°TY varied interests catered for by the 250 
methods known as the cantilever and the portal | ¢xhibitors. We continue our previous account of 
methods. His best argument regarding them was| the newer exhibits, then, by dealing with some of 


Any account of the Public Works, Roads and 
‘correct’ solution is utterly | . . ; : 

|}on Saturday, November 18 must of necessity be 
view of the 


[Transport Exhibition at Islington, which closed | 





given in an article, ** Wind Stresses in Many-Storied 
Buildings.”* As stated in the article, ‘ For 
monumental and unusual structures careful studies 
must be made and special methods often devised.” 
This is especially true of the super-tall buildings in 
New York and other cities. Assembly rooms in 
office buildings and ballrooms in hotels require 
columns to be broken in continuity. The set-back 
features of modern tall buildings and the tower 
portions of buildings of great height require wind 
bracing that must be the outcome of careful and 
prolonged study. Most engineers, however, are 
more concerned in the design of an ordinary tall 
building than in that of a super-tower. The con- 


ventional methods have answered for the great 
* ENGINEERING, vol. cxxv, page 625, May 25, 1928. 


the activities not yet touched. 

The main exhibit of Messrs. Hadfields, Limited, 
| East Hecla Works, Sheffield, is one making a direct 
appeal to road engineers, namely, a portable stone- 
crushing and cleaning plant. This is illustrated 
in Fig. 27, on this page. The crushing unit is a 
20 in. by 10 in. jaw breaker of the double-toggle 
type, the body of which is in one solid piece of 
Hadfield’s best toughened cast steel, with the jaw 
stock and pitman of the same material. The 
crushing jaws, cheek plates and toggles are of 
‘ Era” manganese steel on account of the excessive 
| wear to which these parts are subjected. This 
all steel construction enables the weight 
* H. L. Dryden, Proc. Am. Soc. C.E., vol. lviii, page 
954 (1932). 


of the | 
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Messrs. W. G. 


HAND-OPERATED CONCRETE MIXER; 


Fra. 
BAGNALL, LIMITED. 


plant to be kept down without sacrificing durability 
|or efficiency. The plant is provided with strong 
| travelling wheels, and has a conveniently-placed 
feeding platform. There are two revolving screens, 
jone below the feeding platform and the other 
situated overhead. The bottom one has a moder- 
|ately fine-mesh screen for screening out the finer 
particles which may be used for top dressing 
material, while the top one has larger holes for 
suitably grading the coarser stone. The crushed 
stone, after passing along the bottom screen, is 
carried to the top one by a bucket elevator, where 
|it is graded and deposited in storage hoppers, 
| from which it is carted away as required. A smaller 
self-contained combination, driven by a_ petrol- 
engine, has one screen only and is fitted with a 
16 in. by 9} in. breaker. ‘This machine has a total 


weight of 7 tons, and with continuous operation 





will handle from 7 tons to 10 tons of stone per 
hour, breaking it down to pass a 2}-in. ring. 


Messrs. Hadfields also show examples of high-speed 
tool steel, and solid and hollow mining drill steel, 
and * Hadmang ” welding rods for welding or de 
positing metal on manganese steel by either the 
electric are or oxy-acetylene processes. 

Messrs. H. R. Marsden, Limited, Leeds, showed 
among exhibits of stonebreakers, macadam mixers 
and vibrating screens, a granulator with a 24-in. 
by 5-in. opening, and fitted with roller bear- 
ings. The motion is similar to that of other Blake- 
Marsden granulaters, an eccentric shaft carrying 
the jawstock, which is worked by a single toggle. 
The machine, however, is designed on very heavy 
lines, enabling continuous and exacting service to 
be obtained without danger of breakdown from 
fatigue fracture. The roller bearings effect a saving 
in operating cost, by reducing the power required for 
driving under load by some 10 per cent. compared 
|with plain bearings, while the starting power 
| required is reduced by approximately 60 per cent. 
| Economy is also effected in lubricating oil, of which 
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and the 
stone- 


less is required with the roller bearings, 
attention reduced. The 
breakers are of two types, examples of which have 
It 
an inspection of the 


needed also 


18 


been previously described in these columns. 
may be however, that 
exhibits showed that improvements in detail have 
been effected, which should have the effect of increas 
ing the life of the machines and rendering them more 
economical to run and maintain. 
Messrs. Patent Lightning Crusher 
Limited, 144, Rosebery-avenue, 
showed two examples of their crusher and granu- 
lator. The larger of the two has a capacity of from 
15 tons to 20 tons per hour, and the smaller one 
it 
is of the same general design as the larger machine. 
The crusher not, in principle, new, but the 
machines shown were the latest patterns, in which 
details embodied. 


said, 


Company, 


has a capacity of 5 tons to 6 tons per hour. 


is 
are 


improved constructional 


The casing is split along the horizontal centre line, | addition to several types of their well-known con- | between the bearings. 
so that access to the hammers is facilitated. | crete mixers, pan-mills and brick-making machinery, | pivot on which swing a pair of bell-crank levers 


London, F.C.1, | 


There are two hammers swinging radially between 

a pair of discs which are rotated at speeds of from | 
150 r.p.m. to 1,000 r.p.m., according to the nature | 
of the being dealt with and the degree 
of fineness required. The material is fed into the 

hopper, and in falling is struck by the hammers 
and thrown against the lining of the casing, the 
double impact thus provided resulting in a uniformly | 
regular cubical product. Where a finely pulverised | 
product is required, this may be obtained by fitting 
suitably-spaced screen bars radial grooves | 
provided in the bottom half of the casing, just 

outside the path of the hammers. These bars | 
retain the material in the crushing chamber until it 
is reduced to the required fineness. The screens 
may be easily and rapidly changed. An example 
of a somewhat similar machine, the Lightning | 
refuse masticator, was also to be seen on this stand, 

Winget, Limited, Warwick, showed in 


material 


into 


Messrs. 


|moreover, remarkably silent. 


a vibrating table, with a valuable feature making 


lit possible to vary the intensity of the vibration 


while the machine is in operation, and which is, 
The table, which 
has a surface of 6 ft. by 3 ft. 3 in., can be used 
as a vibratory screen, or consolidating table, for 
concrete or similar materials, or as a separating 
table, for separating metals from crushed matrix, &c. 
It illustrated in Fig. 28, page This 
shows the regulating handwheel, the drive being 
effected by a pulley on the same centre line on 
the opposite side of the machine. The table is 
mounted between four pairs of springs as shown. 


is 565. 


|These are provided with means for altering the 


initial The oscillatory 
movement is, of course, vertical. The driving shaft 
is carried in two underhung bearings attached to the 
joists forming the table base, and is furnished with 
a balanced bracket keyed to it roughly midway 
This bracket forms the 


degree of compression. 
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Fie. 35. PortTaBLe CRANE WITH TELESCOPIC 
The long arms of the levers, i.e., those approximately 
parallel with the axis of the shaft, carry between 
them a weight in the form of a loop through which 
the shaft passes. The short arms are attached to 
connecting rods coupled to a sliding crosshead which 
also forms a thrust bearing. The whole system 
rotates with the shaft. The crosshead is attached by 
means of a collar, permitting rotation, but enabling 
it to be moved axially, to another crosshead to 
which are attached a pair of rods passing the shaft 
bearing and connected to the screw gear of the regu- 
lating handwheel. This latter arrangement will be 
clear from Fig. 28. Adjustment of the handwheel 
slides the movable crosshead in or out and, through 
the action of the bell-cranks, works the weight 
further from or nearer to the axis of the shaft, thus 
altering the degree of disturbance set up by the 
weight. 

The mixing of small quantities of concrete as 
usually performed by turning over the cement and 
aggregates on a board by means of a shovel, is not 
only laborious and time-wasting, but apt to yield 
uncertain results. The hand-operated mixing 
machine shown in Fig. 29, page 565, disposes of these 
objections, and has in addition the merit of ready 








Moutti-Bucket Excavator; Messrs. STOTHERT AND Pitt, LIMITED. 





LIMITED. 


STOTHERT AND Prt, 


Mast; Messrs. 


portability. It is manufactured by Messrs. W. G.| 
Bagnall, Limited, Castle Engine Works, Stafford, | 
and was shown at the exhibition by Messrs. Cawood 
Wharton and Company, Limited, Mast Pond Wharf, | 
Woolwich, S,E.18. The mixing bowl is about 
32 in. in diameter by 22 in. deep, with a dished | 
bottom and three blades, shaped at the bottom so | 
as to effect thorough mixing, and at the top to give 
clean discharge, and fixed to a detachable ring. 
It is provided externally with a number of rubber- | 
covered radiating handles by which it is given a| 
motion resembling that necessary to keep a shipon | 
its course by a hand-steering wheel, ¢.e., it is first 
turned in one way and then in the other. The con- 
stituents are loaded consecutively, the bow] being 
given two or three half turns in alternate directions 
aseachisadded. The fullload is then mixed by two 
or three complete alternating revolutions depend- 
ing on the mix. For 1:2:4 concrete a complete | 
operation takes from two to three minutes for a 
load of 2 cub. ft. to 3 cub. ft. The machine is 
shown in the mixing position in Fig. 29, the axis 
of the bowl being inclined 50 degrees to the hori- 
zontal. When the mixing is completed the whole 
machine is tipped up by the frame handles until 


ORT EXHIBITION. 





PorRTABLE CRANE WITH FIXED JIB; 
Pitt, LiMiTED. 


Fia. 34. 
Messrs. STOTHERT AND 


the projecting angles at the front rest on the 
ground, the wheels being lifted clear. The axis 
of the bowl is in this position slightly inclined 
below the horizontal, and one or two complete 
turns discharge the concrete into a suitabie recep- 
The interior of the bowl being smooth, it 
can be washed clean in a few seconds. The machine 
is quite stable in the discharge position. The bowl 
is carried on a spherical centre pivot running on 
ball bearings, and is further supported underneath 
by two rollers, also mounted on ball bearings. All 
these bearings are enclosed in dust-proof casings. 
The machine is well-balanced so that it can be 
| easily transported in wheel-barrow fashion. 

| Another interesting hand-operated machine was 
|shown on the stand of Messrs. Thomas Coleman 
| and Sons, Limited, Derby, namely, the “ Buoyant ” 
vibratory screen. The screen proper is divided 
into three with different sizes of hole, 
and is carried on spring-supported oscillating arms. 
The vibratory movement is imparted by the 
rotation of a pair of shafts carrying weights and 
|extending across the top. The shafts are geared 
together, and so rotate in opposite directions, the 
weights therefore alternatingly balancing each 
other and acting in opposition. The shafts are 
rotated by a speed-increasing chain drive, carried 


tacle. 


sections 


on the main frame and actuated by a crank 
handle. 
The whole machine is mounted on wheels, 


and four chutes are provided, viz., three for the 
graded material at the sides and one for the over- 
size material at the end. The first division of the 
screen, i.¢., at the loading end, is covered by a wire 
grid to keep large pieces off it, these pieces being 
thrown off as they fall on to the grid after striking 
a dashboard at the loading end. After the first start- 
ing movement, the machine is quite easy to operate. 
Its capacity varies with the material handled, but an 
actual figure given is that of grading river-bed 
gravel at the rate of 6 cub. yards per hour. 

Messrs. Thomas Smith and Sons (Rodley), Limited, 
todley, Leeds, a firm which has the experience of 
over a century of crane-making and allied work 
behind it, showed a new design of lightweight mobile 
crane of 2 tons capacity, and adaptable to alternative 
motive powers and methods of transport. As 
exhibited on the firm’s stand, the motive power 
was a Blackstone compression-ignition engine and 

| the mounting was that of rubber-tyred road wheels. 
It is thus shown in Figs. 30, 31 and 32, page 566, 
but a petrol-paraffin engine can be fitted if desired, 








and the undercarriage may be mounted on rail 
wheels, crawler tracks, or a lorry chassis. The 
weight in working order is 10} tons. A luffing jib, 
25 ft. long between centres, is the standard con- 
struction and has a working range of from 16 ft. 
to 24 ft. radius. The load at the former radius is 


2 tons, and at the latter } ton, intermediate radii of 


18 ft. and 22 ft. carrying loads of 14 tons and | ton, 
respectively. The hoisting speed for loads up to 
1 ton, when a single rope is used, is 160 ft. per 
minute, and for loads from that up to 2 tons, with 
a two-part rope, is 80 ft. per minute. When on a 
2.ton load the lift is 20 ft. above the ground level, 
and on the 1-ton load, the hook can be lowered to 
54 ft. below this level. The total range is, there- 
fore, exceptionally large. The slewing speed, full 
circle operation being provided, is 5 r.p.m. Two 
travelling speeds are available. These are, for road 
and rail wheel mounting, 5 m.p.h. and 2 m.p.h. ; 
and for crawler track, 2 m.p.h. and } m.p.h. 

As will be seen from Figs. 30 and 31, the engine is 
situated at the rear of the winch and other gear, 
which it drives through gear wheels enclosed in an 
oil-bath casing. It is of Messrs. Blackstone’s two- 
cylinder vertical pattern of 20 b.h.p. at 1,000 r.p.m., 
and is started from cold by the usual handle. The 
fuel tank is situated above it, at one side of the 
The average fuel consumption is } gallon 
per hour. The disposition of the various drives 
will be clear from the drawings, and it may be 
said that an inspection showed them to be both 
accessible and sturdy, the transmission clutches 
particularly being of very substantial design. The 
whole of the have machine-cut teeth, and 
square-section shafts are provided for all sliding 
keys being employed. All 
shafts and of high-tensile The 
rope barrels are yrooved. The revolving swivel 
is a single casting of a design ensuring rigidity, and 
the various brackets are mounted upon it so that 
all gears are maintained in permanent alignment. 
The slewing motion is effected on ring of live 
The undercarriage is constructed of British 
The design, of course, differs 
somewhat according to the type of wheel, &c., 
adopted, and the gear also differs. It will be noticed, 
for example, that, in the drawings showing road 
mounting, the front wheels swivel and steering is 
done by a horizontal handwheel, which has a brake 
The brakes are of the band 
type applied to the rear wheels. A pedal-operated 
brake for emergency use is also fitted. The travel- 
ling motion on all the types of mounting is gear- 
operated. The other controls are much the same 
in all They are conveniently grouped for 
the driver, who is provided with a seat at the front 
of the crane immediately behind a sloping window, 
affording a clear view of the top of the jib and 
hook. The other side of the house, which completely 
encloses all the machinery, is lighted by a large 


house. 


years 


parts, no feathers or 


pins are steel. 


a 
rollers. 
rolled steel sections. 


handwheel above it. 


cases. 


vertical window in the side. 

Messrs. R. H. Neal and Company, Limited, Plant 
House, Ealing, London, W.5, also showed a new 
design of mobile crane, with full-circle slewing and 
mounted on road wheels. It has a jib 16 ft. long, 
and is rated to lift 1 ton at a radius of 8 ft., or 
7} cwt. at the maximum radius of 15 ft., intermediate 
lifts being 15 ewt. at 10 ft. radius, and 10 ecwt. at 
12 ft. radius. The crane can travel with its load 
without any jacking having to be to. 
Power is supplied by a Type Y Ford industrial 
petrol engine, but a Lister compression-ignition 
engine or an electric motor may be fitted if required. 
Transmission is through the firm’s own design of 
clutch, all clutches being accessible for renewal of 
linings without dismantling any of the main struc- 
ture. Safe load-sustaining mechanism is fitted, so 
that precise and safe control of the load is ensured. 
The steering is operated from the driver’s seat and 
the crane may be steered as required in any position 
of the superstructure. A crane of similar capacity 
and general design, but mounted on rail wheels, 
The power unit in this case was 


resorted 


was also shown. 
a Lister petrol engine of 5 h.p. 

Messrs. Stothert and Pitt, Limited, Bath, have a 
new exhibit, making a special appeal to those con- 
cerned with the handling of bulk material, in the 
multi-bucket elevator shown in Fig. 33, page 567. 
This illustrates an example of a machine at work 
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in digging gravel and sand, of a larger size than 
that actually exhibited, which, for obvious reasons, 
was the smallest of the various sizes made. The 
| bucket boom is also one of the smallest fitted. It 
| can be inclined so as to excavate to a vertical 
| height or depth of approximately 14 ft., but any 
|length of boom to dig up to a height or depth of 
20 ft. can be fitted if desired. The boom has an 
adjustable bottom member so that it can be bent 
as shown or used in one straight length. The buckets 
deliver into a hopper at the rear of the machine for 
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Fias. 36 AND 37. Sups Pump; Messrs. 
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discharge into wagons, the structure beyond the 
hopper being a ballasting tank. The total weight 
of the machine, without ballast, is approximately 
8 tons. Power is supplied by a two-cylinder Lister 
compression-ignition engine of 9} h.p., running at 
750 r.p.m., but an electric drive can be arranged 
for if more convenient. Similarly, though the 
exhibit is mounted on a rail track, a creeper track 
can be provided for cases in which the ground does 
not permit of railway lines being laid down. The 
machine is suited for use in brickworks, cement 
works, and gravel and sand pits, where the increased 
output due to its continuous operation is particu- 
larly useful; for one thing, considerable stocks may 
be accumulated during fine weather. The capacity of 
the machine naturally depends on the material 
being handled, but 30 cub. yards per hour may be 








taken as a nominal figure. In this connection it 
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may be noted that the machine shown in the illus- 
tration has a digging capacity of 60 cub. yards of 
gravel and sand per hour, through a vertical depth 
of 30 ft., though on a number of occasions an actual 
output of over 100 cub. yards per hour has been 
recorded. It is driven by a 35-brake horse-power 
electric motor running at 720 r.p.m., and the 
approximate weight, excluding ballast, is 27 tons. 
The boom can be articulated with its short 
member nearest the machine when required. 
The smaller machine in the background is engaged 
on the removal of 7 ft. of overburden. 

Another of the firm’s exhibits is shown in two 
forms in Figs. 34 and 35, page 567. This is “* Giraffe,” 
telescopic mast and general purposes crane. It is 
equipped for the latter use in Fig. 34. The jib can 
be adjusted in either of two positions, i.e., with a 
radius of 6 ft. 9 in., a height of 13 ft., and a lift of 
10 cwts, or with a radius of 9 ft., a height of 12 ft., 
and a lift of 6 ewt., the lifting speed being 45 ft. per 
minute. The crane is mounted on a four-wheeled 
truck, which can be fitted with either road or rail 
wheels. The power unit consists of a Lister 4-h.p. 
hopper-cooled engine, with a single lever operating 
both the clutch and the brake. The entire mechan- 
ism is cased in. The machine can be converted to a 
telescopic mast in the manner shown in Fig. 35. The 
fixed jib is removed and the lattice mast, with a 
central telescopic pole and having a fixed Tee-shaped 
jib, is erected so that the mast stands upon the super- 
structure of the crane, with its centre coincident 
with the centre of rotation of the superstructure. 
The hoisting rope is led from the winch barrel over 
both pulleys of the jib. The radius of the jib is 
5 ft. 3 in., and the load may be lifted to heights 
varying from 20 ft. to 35 ft. In the lower position 
a load of 6 cwt. can be handled, and in the higher 
position one of 4 cwt., the lifting speed being 90 ft. 
per minute. The crane when arranged for general 
purposes weighs 26 cwt., and when fitted with the 
telescopic mast, 30 cwt. A third new exhibit is a 
hot mixer intended for the production of small 
quantities of tar. macadam either on site or at a 
depot. The machine has a capacity of 34 cub. ft. 
per batch, and is mounted on a two-wheeled truck, 
so that it can be easily handled by two men. It 
weighs 12 cwt. The drum of the mixer is entirely 
closed in a heating jacket, the heat being circulated 
over the drum and being supplied by a Primus 
industrial type of burner suitable for paraffin. 
The drum has eight blades giving an upward and 
end-to-centre action, which proves effective for mix- 
ing either hot or cold materials. The machine 
may therefore be used equally well for mixing 
concrete. 

Of the smaller exhibits a new suds pump shown 
by Messrs. Wallwin (Pumps), Limited, Saltisford 
Ironworks, Warwick, may be mentioned. This 
pump, as its name implies, is designed for handling 
cutting lubricant on machine tools, &c., and is of 


very simple construction. It is illustrated in 
Fig. 36, annexed, in which impeller and cover 
are shown, and in Fig. 37, which shows the 


outside of the body on the left and the inside 
on the right, to a smaller scale. The impeller has 
two radial blades connected by a loop at the centre 
and having a guide blade radiating from it. The 
faces of these blades rotate against the smooth face 
of the body, which has two segmental delivery 
ports, as shown. These ports communicate with 
the delivery branch at the topof the body. The 
inlet is in the centre of the body, as shown in 
the outside view, 1.e., it opens into the loop at the 
junction of the impeller blades. The action is, of 
course, centrifugal, the entering liquid being dis- 
charged through the segmental ports as they are 
uncovered by the impeller. There being two of 
these ports symmetrically placed, the pump can 
be rotated in either direction, as may be convenient. 
Special blades at the back of the impeller prevent 
grit from reaching the shaft. This arrangement 
and a long sleeve bearing render a gland unneces- 
sary, for the shaft and the suds themselves effect 
lubrication. The pulley is hollow and extends back 
over the sleeve. The body is a hollow casting and 
has an oval hand-hole at the bottom, from which 
chips, &c., carried in the suds and falling down in 
the delivery space may be removed. The connec- 
tions are screwed for }-in. gas thread. The speed is 
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1,000 r.p.m. to 1,200 r.p.m., according to out- 
put. 

An electrically-operated vibratory screen capable 
of regulation while at work, is shown by Messrs. 
Fraser and Chalmers’ Engineering Works, Erith. 
The screen, which is known as the New A. C. Sher- 
wen screen, and is illustrated in Fig. 38, page 568, 
is of the suspended type, the whole structure being 
carried on knife edges at the ends of four vertical 
rods attached to an overhead frame and capable of 
free oscillation. The rods at the discharge end of the 
screen can be adjusted as to length, so that the slope 
can be varied as required. The vibrating unit is 
fixed at the back of the screen frame, and is arranged 
to give the most intense vibration of the screen 
cloth at the feed end, a condition conducing to 
maximum efficiency. The screen can be worked 
off any alternating-current supply. The contact 
gear of the original Sherwen screen is eliminated, 
and the vibrations are obtained by the use of a 
Westinghouse half-wave metal rectifier connected 
in series with the vibrator coils. The cycle of 
operations begins with the rectified half-wave 
from the rectifier passing to the vibrator coils 
and drawing forward the armature, which is coh- 
nected to the screen frame. During the other half- 
wave of the alternating-current cycle, the current 
is prevented from passing to the coils, thus enabling 
the springs supporting the armature and live screen 
frame to effect the return stroke. A 50-cycle alter- 
nating-current supply transmits to the live screen 
frame an intense vibration of 3,000 cycles per 
minute. The power consumption is stated to be 
exceptionally low, and, as the moving parts are 
entirely spring-supported, no lubrication is necessary, 
and repairs and replacements are reduced to a 
minimum. 


(To be continued.) 


PUBLIC WORKS, ROADS AND 
TRANSPORT CONGRESS. 


AN interesting characteristic of the Congress, 
arranged in connection with the Public Works, Roads 
and Transport Exhibition, is that a series of valuable 
prizes are offered for open competition for the best 
papers submitted for consideration. Those selected 
for awards are put forward for discussion in the pro- 
gramme, among others presented by invited authorities. 
By this means a most attractive collection of contribu- 
tions is always ensured, and encouragement is given 
to the younger members and public works officials of 
small towns to give the benefits of their special experi- 
ences. This year, Mr. B. Price Davies received the 
premier award, of a gold medal and one hundred 
guineas, for a paper entitled ‘‘ Specifications in the 
Light of Tradition, Experience and Research.” This 
covered a survey not only of the specifications of the 
British Standards Institution, as applied to all types 
of materials used in public works organisations, but 
also of information relating to building construction, 
ventilation, heating, water supplies and other matter, 
all helping to make it a very valuable epitome of 
modern experience. 

The meetings began on Monday, November 13, and 
lasted throughout the week, but it is not our intention 
here to deal with the papers individually as presented, 
but rather to associate them in groups and give the 
main points brought out. 


Roap Construction Test Work. 


A very valuable series of contributions dealt with 
various phases of road construction and maintenance, 
and the problems associated with such work. Mr. 
R. G. C. Batson contributed a paper on “‘ Laboratory 
Tests and their Correlation with Full-Scale Road 
Experiments.” Examination of failures, he said, had 
probably done more than anything else to improve 
methods of design and reduce factors of safety; for 
example, a knowledge of the fatigue of metals was 
initiated by investigations of such happenings. In 
road making, no technique had yet been developed by 
means of which a foundation, surfacing, or surface 
dressing could be designed to ensure success under 
any set of stipulated conditions, and at a minimum 
cost. Road design was not yet in the state of develop- 
ment of other types of engineering work. Various 
laboratories had developed methods of test, and these 
had been used in the control of the materials used in 
construction, but until it could be definitely established 
that these tests measured the physical and mechanical 
properties that really do matter, very little progress 
could be made. The difficulties of correlating labora- 
tory tests with actual road behaviour were great. 





Results were obtainable from laboratory tests in a few 
hours, but the behaviour of the road could only be 
estimated after many years of usage. Temperature 
and other weather conditions varied extensively, and 
not in such a way as could be reproduced in any 
accelerated form in the laboratory. Unless tests were 
made on samples cut from the actual road, it was 
difficult to ensure that the specimens truly represented 
the material in the road, as regards specification and 
amount of compactness. The consolidation produced 
by moving vehicles was not necessarily the same as 
that given in a laboratory press. Chemical, physical 
and mechanical properties of the materials used might 
change with age. 

The published results of mechanical tests appeared to 
show that no one test, or combination of existing tests, 
was likely to give a universally applicable criterion of 
the suitability of a bituminous mixture for road use, 
as due regard had to be given to the types of materials 
considered. Because any substance was comparatively 
weak mechanically at an arbitrary fixed temperature, 
it did not necessarily follow that it was unsuitable for 
road work, and conversely, high mechanical strength 
might not ensure long road life. The behaviour of a 
surfacing material under the tensile forces caused by 
change of temperature was dependent upon the rate 
at which they were applied and the ability of the 
material to withstand them, and to adjust itself by 
deformation, as well as upon the temperature at the 
surface and the temperature characteristics of the 
materials. Unsuitable conditions resulted in cracking. 
As the interest in cracked pavements was confined to 
low temperatures, tensile tests should be conducted 
over a range of from, say, 6 deg. F. to 65 deg. F. The 
material should also be stable at summer temperatures, 
so that any tests to measure this property, whether of 
the extrusion type, compression tests, or static indenta- 
tion tests, by wheel sector or plunger, should cover a 
range of temperature up to, say, 140 deg. F. Tough- 
ness, or impact tests, probably provided an indication 
of the liability of surfacing to disintegration, which 
might be connected with water absorption and high 
voids, and therefore such tests should be made after 
soaking in water, as well as dry, and with a temperature 
range of 40 deg. F. to 100 deg. F. Mechanical tests 
might be definitely misleading, unless they were 
correlated with actual road behaviour. Such correla- 
tion was not yet available, but was essential to future 
progress. 

COMPRESSION OF SAMPLES. 

In a contribution entitled : ‘‘ Some Factors Involved 
in the Mechanical Testing of Bituminous Mixtures,” 
Messrs. W. G. Adam and D. G. Murdoch described 
work so far carried out in the Laboratory for the 
Mechanical Testing of Road Materials at the Products 
Works of the Gas Light and Coke Company. The 
preliminary purpose of this work was to determine 
the conditions necessary to obtain consistent results, 
with a view to their subsequent interpretation from 
the strictly practical point of view of road service. 
An interesting feature was the description of a roller 
compression machine for preparing samples of road 
materials. In this, the material was compacted in a 
mould 20 in. long by 9 in. wide by 5 in. deep, and the 
rolling action was obtained by reciprocating the 
mould, by means of a hand wheel and gears, under a 
loaded wheel sector. It had been found in experiments 
with tar concrete that specimen blocks could be 
obtained, with a wheel sector load of 30 cwt., that 
were equal in density to those produced by the 
gradually-applied load method, using a maximum 
pressure of 1 ton per square inch, which was equivalent 
to 180 tons on the specimen. It had also been found 
that the roller-compressed blocks were more uniform, 
and that less crushing of the aggregate occurred in their 
making. Tests were made with hot mixtures, com- 
pacted by a gradually-applied load of 3,000 lb. per 
square inch in a hydraulic compression machine, and 
conditioned in air for 48 hours before testing at 20 deg. 
C., and from the graphs given of tensile, compression 
and sand-blast attrition tests, and showing markedly 
different shapes, there was clearly marked difference in 
sensitiveness to changes in composition. Maximum 
resistances also did not correspond. In the attrition 
test there was a step in the curve, indicating a halt in 
the rate of increase of resistance. 

In another paper on this subject, “‘ Mechanical 
Testing of Bituminous Road Mixtures,” Mr. Prevost 
Hubbard, of the Asphalt Institute, New York, indicated 
that many American highway and testing engineers 
were coming to the conclusion that too much attention 
had been given to the development of tests for the 
constituents of bituminous mixtures, and not enough 
to the mixtures themselves. He referred to the 
stability test, devised by Hubbard and Field, in which 
measurement was made of the maximum load developed 
in forcing the mixture through a standard orifice. It 
had been found that there was a direct relationship 
between the results of this test and the displacement 
characteristics of the roadway. 








SamMpLes MapE BY Direct CoMPRESSION. 

Mr. D. M. Wilson, in his paper on “‘ The Mechanical 
Testing of Asphalt,” suggested that when mixtures 
had to be examined, which had not been laid on the 
road and so consolidated by traffic, it was advisable 
that the test pieces should be fully compacted. In the 
case of mastic asphalt, a pressure of 3,000 Ib. per 
square inch was sufficient, but carpet samples should 
be moulded under a load of 12,000 lb. per square inch. 
Such a value had been found to be necessary to reach 
final compacting, in the case of all practical mixtures. 
Test specimens were most consistently compressed to 
a high specific gravity by direct compression, and an 
ageing period of seven days was advisable. The hard- 
ness number test had afforded the greatest possible 
help in designing mastics to meet very varying condi- 
tions. It was conducted by measuring the depth in 
hundredths of a centimetre to which a steel rod, 6-35 
mm. diameter, with the end ground off square, pene- 
trated a sample at 25 deg. C. under a load of 100 kg. 
per square centimetre, during one minute. The 
deformation test was also a good index to the character 
of a mixture and its behaviour on the road. The figure 
for deformation was taken as the load required in 
kilograms to deform a cylinder 2 in. long and 2 in. 
diameter by 20 hundredths of a centimetre. 


RELATIONSHIP OF TEST RESULTS. 

Another paper on test work was presented by Messrs. 
D. C. Broome and A. R. Thomas. It dealt with 
** Mechanical Tests and the Modern Highway.” The 
effects of traffic conditions on a roadway could be 
divided into the two categories: plastic deformation, 
due to static loads, accelerating, decelerating, and 
centrifugal forces; and disintegration, due to impact 
loads or vibrational energy. To the former were due 
such actions as marking, rutting, waving and pushing, 
while the latter caused direct fractures, or the loosening 
of individual stone particles. The tendencies to these 
effects could best be measured in the laboratory by 
tests of stability, including tensile strength, compression 
and bending, hardness, or resistance to indentation, 
and by resistance to impact, transmission of vibration, 
and attrition. The most important test was that of 
stability, but, unfortunately, it was probably the most 
difficult of adequate measurement, owing to the very 
complex nature of the stresses involved. The results 
obtained in tensile tests had been shown by experience 
as being of little value as a direct indication of the 
practical value of the materials under examination. 
A high-tensile result was by no means indicative of a 
satisfactory mixture. Compression tests gave the 
pressure necessary to produce steady plastic flow, and 
not the crushing strength. A mixture which from 
practical experience was regarded as unnecessarily 
rich showed a higher stability than that regarded as 
good. There were now available certain mechanical 
tests the characteristics of which seemed to merit 
intensive research. A universally satisfactory method 
of estimating stability was difficult to find, but that of 
Emmons and Anderton showed great promise. In this, 
use was made of a heavy-duty hydraulic press to 
squeeze a carefully prepared briquette of the test 
material through standardised large orifices in a steel 
mould. It was found that for any mixture, a peak 
pressure existed at which the material commenced to 
flow. This value could not be exceeded and remained 
constant during the extrusion by plastic flow of the 
material. Such a test gave a true stability value. In 
view of the imperfect nature of road contours, it was 
necessary to devise a test designed to impose impact 
loads on a sample. Some modification of the Page 
impact machine would probably prove most satis- 
factory for the purpose. The anvil design was not 
entirely suitable, and a contactor hammer carrying a 
slightly resilient head, but delivering possibly heavier 
impact blows over a larger area, appeared desirable. 
Large specimens were necessary, and they should be 
carried on a non-resilient but fully supporting base. 


GERMAN PRACTICE. 

Professor E. Neumann, of Stuttgart, described 
service tests developed in Germany in a paper entitled 
“The Critical Examination of Bitumen Road Mate- 
rials.” Resistance to compression was measured with 
cubical test pieces of 7-09-cm. or 10-cm. edge, prepared 
in moulds by ramming. This test, in conjunction with 
others, served to give a figure for the cementing of the 
mineral particles by the binder, and enabled conclu- 
sions to be drawn regarding the stability of the paving. 
An objection to it was found in the fact that the 
specimen could expand outwards from the side faces ; 
this did not correspond with road conditions, where 
the material was supported laterally. Unfortunately, 
the results from different laboratories could not be 
compared if there was any marked variation in the 
rate of loading. The test, however, served to make 
possible the selection from varying mixture conditions, 
of the one which might be expected to give in practice 
the best results, and it provided a means of controlling 
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the actual process of construction. The determination 
was made at the arbitrary temperature of 22 deg. C., 
and it was necessary to find whether the binder during 
melting, at higher values, or under subsequent treat- 
ment lost anything in cohesive properties. 

Impact tests were made with a steel hammer weighing 
14 kg. and having a hemispherical face of 12 cm. 
diameter, which struck the centre of the test-piece 
after falling 15 cm. A cement block was used as a 
base. The resistance to impact decreased with falling 
temperature, and at low values increased with the 
size of the mineral aggregate particles. Experiments 
made at the Road Construction Research Laboratory 
at Stuttgart showed that the stability test figures 
obtained with the American method corresponded 
with those obtained with the compression test. 


toap TAarRs. 

The Qualities of Tars for Use on Roads” was 
discussed by Mr. W. E. Cone, of the British Road Tar 
Association. The specifications of the British Standard 
Specifications, he said, now provided for tar suitable for 
the surface treatment of roads, and the manufacture of 
tar macadam laid by the cold, semi-hot, or hot pro 
CESSCR Increasing viscosities were provided for, to 
cover the needs of the different processes to obtain 
the required adhesiveness, penetration, and durability. 
The ease and facility with which tar would coat a 
surface and retain the full value of its adhesive 
prope rtics while be ing converted into a solid, was one 
of its most striking characteristics. Unlike quick- 
setting binders, there was no loss of adhesive charac- 
teristics when tar dressings were applied, and conse - 
quently, no difficulty was experienced in securing the 
retention of the stone chippings to form a mosaic 
surface safe for all classes of trafti The control of the 
setting properties of tar was largely dependent upon 
its initial viscosity and the subsequent changes brought 
ibout by the conditions to which it was subjected. 
Greater durability of the roads, as shown by practical 
tests, had followed upon the general improvement that 
had lately been effected in quality. A _ prolonged 
investigation of the traffic-bearing capacities of tar- 
macadam roads had shown the increased resistance of 
properly balanced mixtures to deformation under the 
stresses due to heavy traffic conditions. This had led 
to the development of tar concrete or hot-process tar- 
macadam, which differed principally in the character 
of the aggregate and binder, and also in respect of the 
process, since it was carried out in the heated state. 
The problem of the effect of tar upon fish life in the 
streams adjacent to roads had now been solved, and 
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steps have been taken to make the special products 
required for the purpose immediately available. 


Rurat Roaps. 


Country roads, which have to deal with but little 
traffic, have special problems of their own, construc 
tional as well as economi The subject was discussed 
by Mr. D. G. R. Tiddy in a paper on “ Some Con- 
siderations affecting the Economical Reconstruction of 


Rural Roads.” In such cases the surveyor had, he 
said, to satisfy himself that the work was done with 
the maximum economy. The width of the existing 


road had therefore to be utilised, so that the area of 
widening was reduced to a minimum. The selection 
of a material for the foundation was not difficult, 
because the choice was usually very limited, resolving 
itself into block stones and the construction of a 
Telford foundation, or concrete, either plain or rein- 
forced. The balance of advantages was in favour of 
block stone, but there were cases where concrete 
was cheaper and, therefore, should be used. For 
this class of work it was not economical to incur the 
extra expense of quick-hardening cements, because 
there was little or no compensating advantage. With 
ordinary cement the cost per square yard, for materials 
only, to make an 8-in. slab was 6s. 3d. for a mixture 
1:2:4 and 5s, 10d. for one of 1: 24:5. The popu- 
larity of bituminous and tarred macadams reflected the 
superiority of this material for rural roads. It was 
usual to lay it in one or two coats toa finished thickness 
of 3 in. When put down in two coats, the bottom one 
was normally composed of aggregate graded from 
24 in. to } in. spread to the full thickness required. 
The topping coat of }-in. to 4-in. gauge was rolled into 
the base coat to fill the interstices. 


(T'o be continued.) 


Import Duties on ALuminium.—The Import Duties 
Advisory Committee give notice of applications for an 
increase in the import duty on plates, sheets, strip 
circles and dises, bars (other than notch bars), rods, 
wire, tubes, angles, shapes and sections of aluminium 
or alloys of aluminium containing more than 50 per cent. 
by weight of aluminium, and also aluminium foil. Any 
representations which interested parties may desire to 
make in regard to these applications should be addressed 
in writing to the Secretary of the Committee, Caxton 
House (West Block), Tothill-street, London, S8S.W.1, not 
later than December 11. i 
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minus 34 per cent. of 
the nominal horse-power. 
Where an assistant driver 
is carried, this is done 
solely for the purpose of 
relief, and normally the 
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MAIN-LINE OIL-ELECTRIC 


LOCOMOTIVE. | 


WHATEVER views may be held as to the value of 
oil locomotives for ‘main-line traffic in this country, 
it will be generally admitted that nothing but good 
can result from an extended trial of their possibilities. 
Satisfaction will therefore be felt at the decision of 
the London and North-Eastern Railway Company to 
put three such locomotives into experimental service 
between Newcastle and Berwick. The machines 
selected for this purpose are 880-brake horse-power | 
oil-electric units built by Messrs. Sir W. G. Arm- | 
strong Whitworth and Company, Limited, Newcastle- 
upon-Tyne, at their Scotswood Works. An important | 
feature of the design is that two or more of the loco- | 
motives can be coupled together and driven by one | 
crew, so that comparisons can be made with powerful 
steam locomotives engaged in similar work. The 
power developed by the oil engines fitted can be fully 
utilised between speeds of 6 and 60 m.p.h., so that 
the locomotives can be used for heavy goods trains | 
and also for fast passenger traffic. Two coupled loco- 
motives could in fact be employed for almost any 
train on the British railway system, with the exception 
of the heaviest Scotch expresses. 

One of the new locomotives is illustrated in Figs. 1 
to 6, opposite and above. A 2-6-2 rigid wheelbase type, 
guided by single-axle trucks, was preferred for 
running either end first at the high speeds required. 
It may be recalled that the oil-electric locomotives 
built for the Buenos Aires Great Southern Railway by | 
the same firm, and described in ENGINEERING, vol. 
exxxv, page 328 (1933), were of the bogie type, but 
in this case two units were permanently articulated | 
together, and the short distance between the bogie 
centres precludes the arrangement being adopted in 
the case of units which may require to be used 
separately. In the 2-6-2 type illustrated, steady 
running in either direction is assured by varying the 
design of pony trucks and springs at the two ends. 
The two trucks are illustrated in Figs. 2 and 3, and 
from the former, in which the normal leading bogie 
is in the foreground, it will be seen that check springs 
of the leaf type are employed. The normal trailing 
bogie is shown in front in Fig. 3. The check springs | 
are not shown in this case; they take the form 
of helical springs arranged horizontally on each side 
of a central bracket mounted below the locomotive 
body, the outer ends of the springs registering against 
the two pads visible on the truck frame casting. As 
shown in Fig. 4, compensation is arranged between 
one truck and its neighbouring driving axle, and | 
between the other truck and the remaining two driving 
axles. The main structure is built up on the 1-in. | 
plate frames, with cross stretchers at suitable intervals, | 











supporting the engine-generator set upon a virtual 
three-point suspension. The driving wheels are 48 in. 
in diameter, and the truck wheels are 36 in. in diameter. 
12 in. by 5} in. Isothermos axle boxes are employed. 
Braking is by vacuum, with couplers for connecting 
to passenger stock, and is effected by a Consolidated 
Brake rotary exhauster acting through 24-in. Westing- 
house cylinders. Compressed-air sanding is fitted. 
The engine is a British-built eight-cylinder Arm- 
strong-Sulzer unit of the same size as that used on the 
Paris Ceinture Railway. The main engine structure 
consists of two cast-iron cylinder blocks built up on a 
welded steel crank chamber. Separate cylinder heads, 
each with valves in removable cages, and separate 
fuel pumps and valve gear are provided for each 
cylinder. Full power is developed at 700 r.p.m., and 
two reduced speeds are provided for medium power 
and for idling, though with the arrangements made 
for repeated easy starting of the main engine, the 
latter speed is only used to a limited extent when in 
regular service. The cylinder liners are of special 
cast-iron, the pistons of forged aluminium alloy, and 


men are carried on the 
second locomotive. A dead man’s control is fitted, 
and where desirable this may take the form of the 
Armstrong-Whitworth delayed action device, which 
allows the driver to leave his controller to accept tokens 
in single-line working. 

The body of the locomotive is formed of steel sections 
and sheets, with a liberal employment of welding. 
Triplex safety glass is employed for the driver’s windows 
and Artic glass for the engine room lights. A section 
of the roof is removable for the purpose of lifting out 
the main engine set during locomotive overhauls, as 
shown in Fig. 1. The auxiliary engine is accommo- 
dated under a bonnet at one end of the vehicle. This 
bonnet, though of robust construction, is hinged and 
easily lifted in the same manner as the bonnet of a 
lorry engine. Ventilation of the interior of the loco- 
motive is ensured by partitioning off the engine from 
the generator, and allowing the generator to draw in 
cool air through louvres and then to discharge it 
into the engine-room proper, from which it escapes 
through the roof ventilators. 

The leading particulars of the locomotive are as 





the connecting rods are chrome-nickel steel forgings. 
Cooling is effected by a direct-driven pump circulating | 
the water through Serck radiator elements, elements 
also being provided for lubricating-oil cooling. As in 
all Armstrong-Whitworth locomotives of large power, 
these elements are arranged on each side of the loco- 
motive with ducts leading up to a single fan placed 
in the roof, in this case a Davidson Aeroto fan, motor- 
driven and thermostatically controlled. The position 
of the elements and ducts can be seen in Fig. 5. 
Fuel tanks are arranged on each side of the engine 
room, and are of sufficient capacity for British require- 
ments, though larger tanks can be incorporated for 
overseas needs, where 1,000 miles between refuelling 
may be necessary. An interesting feature of the 
locomotive is the fitting of a streamline lubricating-oil 
renovator, which obviates the necessity of drawing off 
oil, cleansing it in suitable renovators in the running 
sheds, and returning it to the locomotive. This filter 
being in constant use, allows of only occasional make-up 
oil having to be added, amounting on the average to 
1 per cent. of the fuel oil used by the engine. 

The main generator is of Messrs. Laurence Scott’s 
manufacture, the three roller-bearing traction motors 
being supplied by Messrs. Crompton Parkinson. The 
control apparatus was built to Armstrong-Whitworth 
specifications and patents, and is suitable for the 
“constant horse-power”’’ system developed by the 
latter firm. This control is entirely self-regulating, 
and the driver’s duties are confined to attention to 
the road, and manipulation of the single controller 
handle and of the brake valve. It is stated that when 
on the full-power notch of the controller, the output 
of the engine is automatically regulated within plus or 








follows: The total power of the main and auxiliary 
engines is 880 brake horse-power. The weight in 
working order is 72 tons, the maximum axle load is 
17 tons, and the tractive effort is 28,500 lb. The 
maximum speed is 70 m.p.h. The length over the 
buffer beams is 36 ft.6in. The fuel capacity is sufficient 
for 900 miles passenger working or 500 miles goods 
working. 

Tests with passenger and goods trains of varying 
loads and speeds have been made, by courtesy of the 
London and North Eastern Railway Company, on the 
Newcastle-Edinburgh line and on the Carlisle route, 
and have demonstrated the suitability of the locomo- 
tive for the regular service upon which it is now 
entering. It will be interesting to see the records of 
fuel oil consumption after a few months of scheduled 
running, as it is such records which are of use in 
comparing the running costs of the oil-electric system 
with those of steam traction. 








Annvat Cuemicat Dinner.—The Annual Chemical 
Dinner will be held this year at the Hotel Great Central, 
Marylebone, London, N.W.1, on Tuesday, November 28. 
Tickets, price 12s. 6d. each, and further particulars may 
be obtained from Mr. F. A. Greene, The Chemical Club, 
2, Whitehall-court, London, 8.W.1. 


Tue Late Mr. E. H. Warnrorp.—We note with regret 
the recent death, at the age of 71, of Mr. E. H. Wainford, 
who for upwards of 30 years was representative of Messrs. 
Thomas W. Ward, Limited, Sheffield, in the North-East 
of England. A short time ago he relinquished a portion 
of his work, and was succeeded at Messrs. Ward's Middles- 
brough office by hie son, Mr. A. J. Wainford. 
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TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Heads for Automatic Couplings.—The supply and deli- 
very of 150 steel heads for automatic couplings. The 
Department of Ports and Railway Services, Lourengo 


Marques, Portuguese East Africa; January 8, 1934. 
(Ref. No. G.Y. 13,147.) 
Dredger Parts and Railway Material.—The supply 


and delivery of spare parts for dredgers, including centri- 
fugal pump complete, spare inner-pump casings, rotors, 
shafts, crane wheels, axle-boxes for locomotives and 
wagons, tyres for locomotives and two boilers for burning 
petroleum—large locomotive type No. 33-38. The 
Director-General of Navigation and Ports, Argentine 
Ministry of Public Works, Buenos Aires ; December 18. 
(Ref. No. G.Y. 13,148.) 

Miscellaneous Railway Material._-The supply of 200 
brackets for superheater tubes, 10 automatic buffer 
heads, 150 sockets for the connecting hose, 70 connecting 
articulation boxes for the buffer heads, 20 double-traction 
springs for petrol-tank wagons, and six bogies for steel 
carriages. The Port and Railway Administration, 
Lourencgo Marques, Portuguese East Africa ; January 17, 
1934. (Ref. No. G.Y. 13,149.) 

Cast-Iron Pipes.—The supply of cast-iron spigot and 
socket pipes, double socket couplings, lead wool and 
tarred rope. The Egyptian Ministry of the Interior, 
Cairo; January 10, 1934. (Ref. No. G.Y. 13,151.) 

Machine Twines.—The supply of machine twines. 
The South African Railways and Harbours Adminis- 
tration, Johannesburg; January 4, 1934. (Ref. No. 
F.Y. 1,904.) 

Telephone Switchboard Keys. 
switchboard keys and accessories. 
graphs Department, Melbourne ; 
(Ref. No. A.Y. 12,081.) 

Electric Power Station.—The supply of plant including 
boilers, turbo-alternator sets, switchboard, trans- 
formers, and cables, in connection with a proposed electric 
power station. The Municipality of Tehran, Persia ; 
January 7, 1934. (Ref. No. A.Y. 12,079.) 

tir Compressors, &c.—The supply, delivery, and 
erection of 12 air compressors and spares, three oil 
separators, three air receivers and single-phase motors, 


The supply of telephone 
The Posts and Tele- 
January 16, 1934. 


the necessary piping, &c. The City of Johannesburg, 
South Africa; December 21, 1933. (Ref. No. G.Y. 
13,152.) 

Railway Axles, Tyres and Wheels.—The supply of 


locomotive axles, crank axles, driving axles, steel tyres, 
wheels, and dise wheels for the Indian State Railways. 
The Indian Stores Department ; December 14. (Ref. 
No. G.Y. 13,154.) 

Rails and Bars.The supply of 15,000 tons of steel 
rails, 400 tons of bars for the manufacture of rail joints, 
2,100 tons of bars for the manufacture of tie plates, 
and 75 pairs of switch rails. The Latvian Railways 
\dministration, Riga; December 1. (Ref. No. , 
13,155.) 

Fish Plates.—The supply of 12,500 pairs of junction 
tish plates. The Vicao Ferrea do Rio Grande do Sul, 
Brazil; December 15. (Ref. No. G.Y. 13,157.) 


Rolling Stock Fittings, &c.—The supply of carriage 


and wagon and locomotive parts and fittings. The 
Great Indian Peninsula Railway ; December 13. (Ref. 
No. G.Y. 13,158.) 

Votor Control Equipment.—The supply of control 
equipment for a 115-kW briquette-press motor. The 


Commission of Victoria, Melbourne ; 
January 15, 1934. (Ref. No. A.Y. 12,082.) 

Sterilising Plant.-The supply of petrol-heated 
(Primus-system) sterilising plant on a stand, or fixed 
to a wall, including various accessories. The Egyptian 
Department of Public Health ; December 30. (Rett No. 
B.Y. 7,707.) 

Resistances and Reactances.—The supply of resistances 
and reactances. The Posts and Telegraphs Department, 
Melbourne, Victoria, Australia; January 16, 1934. 
(Ref. No. A.Y. 12,083.) ; 

Telephone Timing Clocks. —-The supply of 200, or more, 
telephone timing clocks. The Posts and Telegraphs 
Department, Melbourne, Victoria, Australia ; January 16, 
1934. (Ref. No. A.Y. 12,085.) ; 


State Electricity 


Scissors and Tweezers.—A firm in Chicago, U.S.A., 
desires to be placed in touch with United Kingdom 
manufacturers of barbers’ scissors and manicure nippers 
and tweezers. (Ref. No. B.Y. 7,704.) 

Steel Billets, Bars and Strip.—A firm in Tokio desires to 
receive quotations from United Kingdom manufacturers 
of steel billets, sheet bars and tube strip. (Ref. No. 
G.Y. 13,150.) 


Lecture oN Rurat Sanrration.—The next Chadwick 
Public Lecture will take place{at the Institution of Mech- 
anical Engineers, Storey's-gate, St. James's Park, London, 
S.W.1, at 8 p.m., on Tuesday, December 5. The lecturer 
will be Mr. J. H. Coste, Chemist to the London County | 
Council, and his subject will be “‘ Rural Sanitation.”” The 
lecture will have special reference to isolated houses and 
institutions in places in which there is no main drainage. 
Admission to the lecture is free, and further particulars 
regarding the Chadwick Public Lectures may be obtained 
from the secretary, at the offices of the Trust, 204, Abbey 
House, Victoria-street, London, 8.W.1. 


G.Y. | 


CONTRACTS. 


Messrs. THe Enouisn Evecrric Company, Limirep, 
Stafford, have received a contract from the Leeds 
Corporation covering switchgear and transformers for 
the Whingate substation, comprising a 24-panel, 6,600- 
volt, metal-clad switchboard of 350,000 kVA rupturing 
capacity, and four 6,000-kVA, three-phase power trans- 
formers with remote-controlled “ on load "’ tap-changing 
gear. Messrs. English Electric have also received 
an order from the Kettering Urban District Council for 
33,000-volt and 11,000-volt switchgear necessary for 
the new station giving the electric supply to the new 
works of Messrs. Stewarts and Lloyds, Corby. They 
have also received a contract from Messrs. Stewarts and 
Lloyds for the 11,000-volt metal-clad switchgear and 
16 transformer units required for these same works. 


Messrs. Vickers-ArmsTrRoNGs, Limirep, Elswick 
Works, Newcastle-upon-Tyne, have received a further 
order from the Great Western Railway Company for the 
equipment of 10 of their hydraulic coal hoists in South 
Wales ports with the Norfolk Spade, for the quick 
clearing of small coal from railway wagons. Five of 
these spades have been at work at the Great Western 
South Wales docks for some time and two are in constant 
use at the Harbour Commissioners’ docks at Leith. 


Messrs. Low-TEMPERATURE CARBONISATION, LIMITED, 
28, Grosvenor-place, London, 8.W.1, have secured a 
contract from the London Midland and Scottish Railway 
Company for the bulk supply of 1,500 tons of fuel oil. 
It is stated that already over 100,000 tons of oil and 
petrol have been made from British coal by the Coalite 
process. 

THe Lonpon Miptanp anpd Scorrisnh RarLway 
ComPANY announces the placing of orders for the con- 
struction on renewal account, of 2,000 twelve-ton, 
open-type, general-merchandise freight wagons, fitted 
with the continuous brake, to enable them to be used 
in high-speed goods trains. Four hundred will be built in 
the Company’s own shops, and the remainder have been 
ordered in equal proportions from Messrs. The Birming- 
ham Railway Carriage and Wagon Company, Limited, 
Smethwick; Messrs. Metropolitan-Cammell Carriage, 
Wagon and Finance Company, Limited, Birmingham ; 
Messrs. Charles Roberts and Company, Limited, Horbury 
Junction, Yorks; and Messrs. Hurst, Nelson and 
Company, Limited, Glasgow. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel._-Further improvement is reported in 
several important sections. Orders are coming to hand 
more freely. There is an abundance of inquiries for 
all types of steel and related products. Works exten- 
sions are taking place in the heavy trades and in the lighter 
industries. At Stocksbridge a new electric melting shop is 
in course of construction. As a result of the substantial 
demand for stainless steel another firm is laying down a 
second 20-ton electric furnace. Extended use is also 
being made of waste colliery gas as a means of firing 
furnaces. One steel firm has laid down a pipe line 





for three large castings, each 22 ft. 6 in. long by 7 ft. 4 in. 








| demand for certain classes of fuel. 


| woollen 
| le 


3 miles long. Another steelworks is extending its heat- 
treatment plant. A principal feature of this develop- 
ment is the harnessing of the gas-grid service to steel 
production. The raw and semi-finished steel trade is 
steadily consolidating the progress recently made. The 
demand for both basic and acid materials is broadening. 
The stronger call for railway rolling-stock requisites has 
enabled outputs of acid steel to be increased considerably 
during the past few weeks. Railway materials are in 
request on both home and foreign account. Improve- 
ment in transactions with the Far East generally is most 
gratifying. A Sheffield firm has just executed an order 


wide and 6 ft. deep, and weighing over 30 tons. These 
are to be used for the bedplate of an electrically-driven 
hydraulic high-pressure three-throw ram pump which 
is to form part of a 7,000 tons forging press now being 
installed at a local works. When finished it will be the 
largest electrically-driven pump of its type in the world. 
Alloy steels used largely by motor-car makers are in 
demand. Sheffield producers are hoping that the use 
of all-steel motor-omnibuses will become universal. 
Output of stainless, heat-resisting, and acid-resisting 
materials shows a steady rise. There is a growing call 
for magnet steel and magnets. Makers of agricultural 
machinery and implements are in the throes of the seasonal 
depression. Electrical apparatus is progressive. The 
tool trades show increased activity. Engineers’ small 
tools, precision: implements, twist drills, and hacksaws 
and blades are good lines. Business in plantation imple- 
ments, files, and certain types of saws is slack. 

South Yorkshire Coal Trade.—The coal trade as a 
whole presents little change. An increased amount of 
fuel is going to the Humber ports for shipment, while the 
inland position reflects recent improvement. Increased 
activity at iron and steel works has stimulated the 
Electricity and gas 
undertakings are taking fuller supplies. The textile and 
industries are better customers. There is a 
r consumption of house coal. Stocks at depots and 
colfieries ‘definitely show signs of reduction. The market 
as a whole is more ‘active. Foundry and furnace coke 
are steady, while gas coke is fairly firm. Quotations are : 
Best branch hand picked, 27s. to 28%.; Derbyshire 


house, 21s. to 23s. 6d.; Derbyshire best brights, 17s. 6d. 


to 19s. 6d.; best screened nuts, 17s. to 18s.; small 
screened nuts, 16s. to 17s.; Yorkshire hards, 17s. to 
188. 6d.; Derbyshire hards, 17s. to 18s. 6d.; rough 
slacks, 6s. to 9s.; nutty slacks, 7s. to 8s. 6d. ; smalls, 


PERSONAL. 


Mr. W. A. Smrrx, 172, Buckingham Palace-road, 
London, 8.W.1, has opened a consulting practice in 
connection with the international exploitation of dis- 
coveries and inventions on behalf of persons and com- 
panies in Great Britain. He will also advise firms 
regarding the introduction of foreign discoveries and 
patented products into this country. 

Mr. H. M. Grass, who, until recently, was shipbuilding 
director of Messrs. Barclay, Curle and Company, Limited, 
is now associated with Messrs. Harland and Wolff, 
Limited, with headquarters at their London Office, 9, 
Whitehall, 8.W.1. 

Messrs. ALLEN AND Srumonps (1925), Limrrep, 
Thames Side Engineering Works, Reading, have acquired 
from the liquidator of Messrs. Samuelson and Company, 
Limited, Britannia Works, Banbury, Oxon., the manu- 
facturing rights of this firm’s new design of lawn-mower 
grinder, which was described and illustrated in ENGINEER- 
ING, vol. exxxiv, page 709 (1932). 

Mr. Percy LisTER, managing director of Messrs. R. A. 
| Lister and Company, Limited, Dursley, Gloucestershire, 
| left London on November 22 on a world tour to investi- 
gate trading conditions in the United States, Canada, 
| Australia, New Zealand, and Asia. He has taken with 
| him a staff of engineer specialists, and anticipates return- 
| Ing next summer. 
| Messrs. Encuisn Steet Corporation, Limirep, at 
|@ board meeting held in London recently, decided to 
|}expend an additional 500,0001. in continuation of the 
| programme of reorganising and modernising their 
extensive plant at Vickers Works, Sheffield. This sum 
| will be expended mainly on their large drop-stamping 
| plant and on the extension of facilities for the heat- 
| treatment of special steels. Provision is also made for 
the installation of a further open-hearth furnace in their 
new steel-melting shop, completing a battery of four 
| 60-ton furnaces. This plant was described and illustrated 
| on page 235 ante. 


| Messrs. L. anp C. Harprmuts, Ceske Budejovice, 
Czechoslovakia, whose London office is at 29, Kingsway, 
| W.C.2, manufacturers of the Koh-i-noor lead pencil, 
are building a factory in England. The lead will be 
imported from Czechoslovakia, but, in the making of the 

sncils, 80 per cent. of the material and labour will be 
3ritish. 

At a recent meeting of the Board of directors of 
Messrs. THe AssocraTep Equipment Company, LiMt- 
TED, Southall, Middlesex, Mr. C. W. Reeve, the present 
managing director of the Company, was elected chairman 
lof the board, and will also continue in the office of 
managing director. Lieutenant-Colonel J. T. C. Moore- 
Brabazon, M.C., M.P., at the same meeting, was elected 
to be deputy chairman. 








E SOUTH-WEST. 
Carpirr, Wednesday. 


Cardiff Corporation Bill.—Probably the most important 
powers sought in the new Bill promoted by the Cardiff 
City Council are for powers to convert the existing electric 
tramway system into an electric trolley-’bus system as 
far as may be desired. Another important proposal 
is that for acquiring the streets on the south side of 
Wood-street, with the view of their demolition to form a 
capacious "bus centre outside the new Great Western 
Railway Station. Powers are also sought to extend 
the water supply to Radyr, and to enable the City Council 
to relay wireless programmes; and to authorise the 
revival of the powers of the 1932 Act for the acquisition 
and reconstruction of the toll road and bridges between 
Cardiff and Penarth. 

Newport Corporation Bill.—The Bill, which is being 
promoted by Newport Corporation, seeks powers for a 
number of objects. It is proposed to increase the area 
of the borough to 5,020 acres by taking in 3,705 acres 
comprising all the parish of St. Woollos, and parts of 
the parishes of Duffryn, Graig, Rogerstone, Malpas, 
Llantarnam and Christchurch. A second Bill contains 
proposals for extending the water supply and electricity 
undertakings and the necessary capital outlay, together 
with certain other powers desired for the purposes of the 
Corporation. 

Swansea Main Sewer Grants.—Swansea Corporation 
sent a deputation to the Ministry of Labour to press for 
extra unemployment grants in connection with their 
eleven-mile main sewer works in progress, and to permit 
of further sections of the scheme being proceeded with. 
The Ministry of Labour is to consult the Treasury on 
the subject. 

Admiralty Depot for Milford Haven.—Admiralty 
surveyors have been lately busy on lands recently 
acquired by the Admiralty at Waterstone, Milford 
Haven, on the side of the Haven opposite to Pembroke 
Dock, formerly a Royal Dockyard. The Admiralty 
have denied that it is intended to establish a submarine 
base on the Haven, but state that preliminary surveys 
have been made for a stores depot. The project, how- 
ever, depends upon certain negotiations in progress. 

Engineering Exhibition.—The annual exhibitions of the 
South Wales Institute of Engineers have always met 
with great success, and the present one, which is the 
twelfth of the series, extending from November 22 to 
December 2, seems likely easily to surpass its predecessors. 
The space provided by the roomy Greyfriars Hall is 
inadequate, and exhibitors have to be limited in number 
and rationed in floor space. Competition for stands has 
been all the keener on account of the industrial revival 
in the district. The opening ceremony was entrusted 
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Wales Institute. The other chief functions of a cere- 
monial character are the luncheon which takes place 
to-day, and the dinner and dance on Friday, December 1. 
The exhibition has the support of the engineering societies, 
and official visits, arranged by the local branches, are 
as follows: November 23, the Association of Gas Engi- 
neers and Managers and the Institution of Mechanical 


Engineers. November 24, The Society of Consulting 
Marine Engineers and Ship Surveyors. November 25, 


the Association of Mining Electrical Engineers; the 
Permanent-Way Institution; the National Association 
of Colliery Managers ; the Institute of Mine Surveyors ; 
and the South Wales and Monmouthshire Colliery 


Examiners’ Shotfirers’ and Overmen’s Association. 
November 27, the Electrical Association for Women. 
November 28, the Wales and Monmouthshire Junior 


Gas Association. November 29, the Institution of Post 
Office Electrical Engineers. November 30, the Institu- 
tion of Electrical Engineers and the Institution of Civil 
Engineers. December 2, the Institute of British Foundry- 
men and the Past Students’ Association, Treforest 
School of Mines. 

Old Iron Bridge Superseded.—An iron bridge on iron 
arches, built 76 years ago to carry the Rhymney branch 
of the Great Western Railway over Queen-street, Cardiff, 
is being replaced by a modern bridge giving a wider 
roadway beneath and without the arches, which were 
an obstruction to high loads on vehicles in the street 
beneath. Notwithstanding the age of the bridge and the 
increase in the weight of railway locomotives, it remained 
as capable of carrying the traffic as ever. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is little Cleveland 
pig available for the market, makers’ stocks having been 
cleared some time ago, and the very limited output being 
very largely required to meet obligations against running 
contracts. New export business cannot be reported, 
but there are occasional loadings for shipment abroad 
against sales made a little while ago. Midland iron is 
being sold to the Continent at, it is stated, prices sub- 
stantially below rates named for Cleveland pig, and is 
being shipped at Boston. More Cleveland iron is going 
into consumption at local works than for some time past, 
and deliveries to Scotland are on an improved scale. 
Merchants have command of moderate parcels, but their 
operations are much restricted by terms of contract with 
ironmasters which continue to reserve to the latter the 
right to cover direct the needs of principal home con- 
sumers. Second-hands complain that existing con- 
ditions do not admit of successful competition with the 
Midlands for export trade. Quotations for Cleveland 
pig for shipment abroad vary and are difficult to ascer- 
tain, but for other business prices are steady and firm. 
No. 3 g.m.b. is 62s. 6d. delivered on Tees-side, 64s. 6d. 
delivered a little beyond the Middlesbrough zone, 
ti2s. 3d. delivered to Falkirk, and 65s. 3d. delivered to Glas- 
gow. No. 1 is at a premium of 2s. 6d. and No. 4 foundry 
at a discount of ls. 


Hematite.—Conditions in the East Coast hematite 
department continue to improve steadily. Makers’ 
rather heavy accumulations at the blast-furnaces are 


nearly all sold, and the small quantities unsold could 
be promptly disposed of at ruling market rates. Home 
demand is brisk. In addition to growing local con- 
sumption, customers in Sheffield and the Midlands are 
calling for larger supplies. Deliveries to South Wales 
are larger than for a very lengthy period, but shipments 
abroad are few and small and are confined to fulfilment 
of contracts entered into before the recently-advanced 
prices. Continental customers have withdrawn from 
this market as they can purchase foreign hematite at 
several shillings per ton below quotations for products of 
Tees-side and district. For home trade ordinary East 
Coast brands are very firm at 62s. 6d. f.o.t. at makers’ 
works, and the f.o.b. price for shipment overseas is 
put at 60s. No. 1 grade of hematite is quoted 6d. above 
ordinary qualities. 

Foreign Ore.—-Transactions in foreign are still 
confined to small sales of particular sorts, consumers 
being well placed as regards supplies for ordinary pur- 


ore 


poses, but values are inclined to stiffen. The recog- 
nised market rates for best rubio remains at 16s. 6d. 
c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 


scarce, and the minimum price for early delivery of good 


medium qualities to Tees-side works is 17s. and 
more has to be paid for forward supply. 
Manufactured Iron and Steel.—Producers of semi- 


finished steel are very busy and are unable to cope with 
the demand for some descriptions. Soft billets are un- 
purchasable for supply before the end of January. 
Several branches of finished iron and steel are better 
employed than for a long time. The re-starting, this 
week, of plant that had been idle for the past three years 
increases the output of finished steel by 4,000 tons per 


week. Manufacturers of constructional steel have a lot 
of work on hand, and producers of railway material 
are better placed than of late. Quotations : Common 


iron bars, 9/. 15s.; best bars, 101. 5s.; double best bars, 
101. 158.; treble best bars, 111. 58s.; packing (parallel), 
8l.; packing (tapered), 101.; steel billets (soft), 51. 12s. 6d.; 
steel billets (medium), 61. 17s. 6d.; steel billets (hard), 
7l. 7s. 6d.; iron and steel rivets, 111. 5s.; steel ship 
plates, 81. 15s.; steel angles, 8/1. 7s. 6d.; steel joists, 
kl. 158.; heavy sections of steel rails, 8/. 10s. for parcels 
of 500 tons and over and 9/. for smaller lots ; fish-plates, 
127. 10s; black sheets (No. 24 gauge), 101. 5s. for delivery 
to home customers, and 91. 5s. f.0.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge), 








12. 15s. for delivery to home customers, and III. 5s. 
f.o.b. for shipment overseas. 

Scrap.—Heavy sales of iron and steel scrap are 
reported. Consumers are understood to have covered 
their needs for the next month or two, and consequently 
business is quieter and prices are easy. Light cast-iron 
is 43s.; heavy cast-iron, 47s. 6d.; machinery metal, 
49s.; and heavy steel, 47s. 6d. 








NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Scottish Steel Trade.—There has been practically no 
change in the state of the Scottish steel trade this week, 
and production is still under capacity, but the announce- 
ment of the placing of orders for six new vessels on the 
Clyde and one on the Dee has made the outlook much 
better. In general engineering there is a fair amount of 
steel being used, although the total tonnage is not very 
heavy. In the black-steel sheet trade the output has 
recently been very good, but order books have not quite 
so healthy an appearance now as fresh business has 
shown a falling off. Inquiries at the moment are not too 
plentiful either for the home market or for export. 
Galvanised sheets continue to be a most unsatisfactory 
market, and there are no signs of any opening out at all. 
Prices are nominally unchanged and are as follows :— 
Boiler plates, 91. per ton ; ship plates, 8/. 15s. per ton ; 
sections 8l. 7s. 6d. per ton; black-steel sheets, } in., 
8l. per ton; and galvanised corrugated sheets (No. 24 
gauge), 127. 15s. per ton, in 4-ton lots, all delivered at 
Glasgow stations. 

Malleable-Tron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland have not altered, and 
specifications are so scarce that plant can only be kept 
running intermittently. The re-rollers of steel bars are 
no better off for work either, and not only is the current 
demand very poor, but Continental bars offer keen com- 
petition. Quotations show no change, and are as 
follows :—Crown bars, 91. 15s. per ton for home delivery, 
and 91. 5s. per ton for export ; and re-rolled steel bars, 
7l. 58. per ton for home delivery, and 61. 15s. per ton for 
export. 

Scottish Pig-Iron Trade.—-The producers of Scottish 
pig-iron continue to be very quiet and all demands are 
easily met. The outlook for hematite iron is rather 
better, but there is no sign of any change in foundry 
grades. Exports show no improvement, but shipments 
of pig-iron from India and also from England continue 
to arrive in the Clyde with some regularity. The follow- 
ing are to-day’s market prices :—Hematite, 66s. per ton, 
delivered at the steel works ; and foundry iron, No. 1, 
67s. 6d. per ton, and No. 3, 65s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, November 18, amounted to 712 tons. Of 
that total, 163 tons went overseas and 549 tons coastwise. 
During the corresponding week of last year the figures 
were 10 tons overseas and 22 tons coastwise, making the 
total shipment only 32 tons. 

Shipbuilding Contracts.—The month of November is 
taking a very prominent place in the shipbuilding calen- 
dar this year from the standpoint of orders, as not only 
have several new contracts already been fixed up this 
month but intimation has just been made that orders for 
six new vessels have been placed with Clyde shipbuilders, 
and one with an Aberdeen firm. Messrs. William Denny 
and Brothers, Limited, Dumbarton, have contracted to 
build three shallow-draft vessels, for the Irrawaddy 
Flotilla Company, Limited. These vessels, which will be 
fitted with Diesel engines, will be a near approach to all- 
welded craft. Messrs. Harland and Wolff, Limited, 
Govan, have booked an order for a high-class refrigerated 
cargo motorship of 12,000 tons deadweight, for Messrs. 
Shaw, Savill and Albion Company, Limited, and also 
an order for an oil-tanker of 12,000 tons deadweight for 
Messrs. Anglo-Saxon Petroleum Company. Messrs. Lith- 
gows, Limited, Port-Glasgow, have also secured an order 
to build a 12,000-ton deadweight oil-tanker for Messrs. 
Anglo-Saxon Petroleum Company. The latter vessel 
will be fitted with Diesel engines to be supplied by Messrs. 
John G. Kincaid and Company, Limited, Greenock. 
These Clyde orders are extremely welcome at the present 
time and will mean employment for something like 5,000 
men for nearly a year. The steel required—plates and 
sections—-will amount to about 16,000 tons, and in this, 
Messrs. Colvilles, Limited, are very much interested. 
It is estimated that the approximate value of this latest 
addition to the Clyde order books is roughly half a 
million sterling. Messrs. Hall, Russell and Company, 
Limited, Aberdeen, have contracted to build a steam 
trawler of the most modern type for Messrs. Irvin and 
Johnston (South Africa), Limited. 

Engineering Contract.—Messrs. Glenfield and Kennedy, 
Limited, Kilmarnock, and Messrs. Sir William Arrol and 
Company, Glasgow, have been awarded contracts to 
supply sluice gates and steel work for the Gebel Awlia 
Dam near Khartoum. The amount of the former firm’s 
contract is, we understand, about 70,0001., and that of 
the latter’s about 50,0001. 








Tue Institution oF ENGINEERS AND SHIPBUILDERS 
in ScorTLanp.—For the first time for a number of years, 
the Council of the Institution of Engineers and Ship- 
builders in Scotland, 39, Elmbank-crescent, Glasgow, C.2, 
have made an award of the Institution Gold Medal. This 
was presented recently to Mr. J. L. Adam for his paper, 
read last session, entitled, “‘ Electric-Are Welding in Ship 
Construction.’’ Premiums of books have been awarded to 
Messrs. J. L. Kent, R. Sulzer, and Sam Mavor and Dr. A. 
J. M. Smith. 





NOTICES OF MEETINGS. 


Roya [ystrrution.—To-day, 9 p.m., 21, Albemarle- 
street, W.1. “* Liquid Crystals,”’ by Sir William Bragg. 
Also on Tuesday, November 28, 5.15 p.m. 

INsTrIruTION OF ELecrrican ENGInrERsS.—Monday, 
November 27, 7 p.m., Savoy-place, Victoria-embankment, 


W.C.2. Informal meeting. ‘‘ Hot Cathode Lamps,”’ by 
Mr. J. W. Ryde. North-Eastern Centre: Monday, 
November 27, 7 p.m., Armstrong College, Newcastle- 


upon-Tyne. “The Application of Automatic Voltage 
and Switch Control to Electrical Distribution Systems,” 
by Messrs. W. Kidd and J. L. Carr. Meter and Instru- 
ment Section: Friday, December 1, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. (i) ‘‘ Current-Transformer 


Testing,” by Dr. A. H. M. Arnold. (ii) “* Leakage 
Phenomena in Ring-Type Current Transformers,” by 
Dr. A. H. M. Arnold. 

INSTITUTION OF Civit. ENGINEERS.—Manchester and 


District Association: Wednesday, November 29, 6.45 
p-m., Manchester Literary and Philosophical Society. 
36, George-street, Manchester. ‘‘ Small Water Turbines,"’ 
by Mr. E. Crewdson. Yorkshire Association : Thursday, 
November 30, 7.30 p.m., Hotel Metropole, Leeds. (i) 
“Tramway Reconstruction,” by Mr. C. R. Warman 
(ii) “‘ An Eeonomie Aspect of Reinforced Concrete,’ by 
Mr. E. A. Dyer. 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 

December 1, 6 p.m., Storey’s-gate, 8.W.1. Thomas Lowe 
Gray Lecture. ‘ High-Speed Diesel Engines for Marine 
Service,” by Mr. H. R. Ricardo. 
INSTITUTION OF ENGINEERS AND 
Surpsurtpers.—Friday, December 1, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. ‘‘ The Electric-Welded 
Ship, Peter G. Campbell,”” by Mr. N. M. Hunter. 


Norta-East Coast 


For meetings of other Societies and of Junior Sections, sec 
page 2 of Advertisements. 


MANCHESTER, Wednesday. 

Recent Improvement Maintained.—The recent level of 
business is being steadily maintained in several sections 
of the North-Western heavy industries which have 
recorded improvement in the course of the last month 


NOTES FROM 


or two, and, in consequence, producers are at last 
beginning to experience rather better demand for 
materials. In the foundry-iron branch fairly substantial 


bookings are now being obtained, and buyers are less 
averse to covering forward requirements extending in 
some cases into the early part of next year. With 
larger quantities going into immediate consumption, too, 
it is anticipated that total deliveries for November will 
show an appreciable increase over recent months. Move- 
ment of steel is still slow, though structural qualities 
continue in better demand. Inquiry both for iron and 
steel forgings is at the moment rather quiet. A factor 
which is giving rise to some anxiety in local heavy 
engineering circles is the resumption of normal relations 
between the United States and Russia. This is accepted 
as an indication that American machinery manufacturers 
will take early steps to participate in the extensive con- 
tracts for plant released from time to time by the Soviet 
Government. 

The Hematite Trade.—Prospects continue so satisfac- 
tory in the North-West hematite pig-iron trade that it is 
now believed that production will be increased at the 
earliest practicable moment. A temporary difficulty, 
however, is that the new modern blast-furnace at Work 
ington cannot be set going until coke supplies are better, 
and as the battery of ovens at Moresby, now being 
reconditioned. will not be ready for some weeks, the 
rekindling of the furnace cannot be undertaken before 
about the middle of January. 


Farapay House Onp Strupents’ Association. 
The Annual Dinner of the Faraday House Old Students’ 
Association, which was held on the 3rd inst., affords 
still another opportunity to point out the remarkable 
success of Faraday House in training leaders for the 
electrical profession. It is but a few years ago that 
an old student, Mr. C. C. Paterson, was the President 
of the Institution of Electrical Engineers, and to-day 
we are able to record that another past-student, Mr. 
P. V. Hunter, holds that position. As was particularly 
fitting, Mr. Hunter proposed the toast of ‘‘ Faraday House 
and its Old Students” at the dinner. Mr. Hunter 
was naturally reminiscent of his student days, and told 
something of Faraday House when it was not the 
prosperous enterprise to which it has now grown. In 
putting the toast, he reminded the members of the 
association that it was coupled with the name of the 
Principal, Dr. Alexander Russell, so that they need not 
consider that they were drinking their own health. Dr. 
Russell, who, in replying, was enthusiastically received, 
gave some account of the recent activities of some of the 
past-students. The toast of “ The Guests’ was pro- 
posed by Major C. E. Prince, and was responded to by 
Sir Murdoch MacDonald, Mr. Alan Chorlton and Sir John 
Brooke. The final toast of ‘“ The Chairman” was 
proposed by Mr. G. W. Partridge, also in a reminiscent 
vein. He stated that he had been responsible for the 
Chairman, and President of the Association, the 
Right Hon. The Earl of Rothes becoming a student at 
Faraday House. The Earl of Rothes replied in an 
amusing speech. The whole proceedings were cha 
racterised by the cordiality and good fellowship that 
are marked features of these dinners, 
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SIERRA LEONE IRON-ORE FIELD. 


Tue arrival in Glasgow recently of a cargo of 8,000 
tons of iron ore from Sierra Leone, consigned to Messrs. 
W. Baird and Company, Limited, marks the commence 
ment of what is hoped will be an important industry in 
that British Crown Colony Deposits of iron ore of 
considerable magnitude were first discovered in 1927 at 
Marampa by Major N. R. Junner, M.C., of the Sierra 
Leone Geological Service, and, in November of the same 
year, examination and exploration of these ore bodies 
was commenced by a British firm and completed in 1930. 
The ore lies on the surface of a hill rising some 600 ft 
above the surrounding swamp; it is stated to be 
similar in character to that found in Indian ore fields, 
and to contain, on an average, 57 per cent. of iron and 
0-04 per cent. of phosphorus. Concurrently with the 
exploration of the ore deposits, the survey of a railway 
from Marampa to the nearest deep-water terminus 
situated at Pepel, 15 miles upstream, from Freetown, 
on the Sierra Leone River, was put in hand. As a 
result of these surveys and investigations, the Colonial 
Development Advisory Committee recommended a 
loan, against debentures, of up to 500,0001., and the | 
Sierra Leone Development Company, Limited, 24, Old 
Broad-street, London, E.C.2, was registered on Septem 
ber 20, 1930, with a capital of 600,0001. Development | 
work then began in earnest, the construction of the rail- | 
way was commenced by the Company, under the direc 
tion of Brigadier-General F. D. Hammond, and Messrs. 
Couper and Ker, consulting engineers, of Westminster, | 
and was completed in February of the present year. | 
The line is 52 miles in length and is of 3 ft. 6 in. | 
gauge. 

The Marampa ore deposits are worked by open 
cut quarrying, and, as they are on the surface, no 
stripping of overburden is required. The excavated 
ore is conveyed from the workings to the railway below 
by means of inclines and is loaded into 30-ton box- 
type wagons supplied by Messrs. Metropolitan-Cammell 
Carriage, Wagon and Finance Company, Limited. The 
trains are worked by powerful Garratt locomotives, 
constructed by Messrs. Beyer, Peacock and Company, 
Limited, and each capable of hauling a train of 36 
wagons, the total useful load per train thus exceeding 
1,000 tons. On arrival at Pepel the wagons are dis- 
charged by means of a tippler into a hopper, the ore 
then being transferred by an elevator into a large 
storage bunker, the designed capacity of which is 
75,000 tons. Arranged below the bunker is a belt, 
which conveys the ore along a pier 650 ft. in length, and 
the mineral is finally delivered into the steamer’s hold 
through an adjustable chute. The loading installation 

at Pepel, which was supplied by Messrs. The Mitchell 
Conveyor and Transporter Company, Limited, has been 
designed to load vessels at a rate of up to 2,000 tons an 
hour. All the machinery, both at the mines and at 
Pepel, is electrically driven, the power being generated 
by Mirrlees Diesel engines. | 
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Vol. CXXXVI. No. 3541. 
THE ARCHED DAM. 
IN pessimistic mood, the late Lord Kelvin 


summed up by the word failure the scientific work 
of his life, and taken in the same sense, the word 
seems equally applicable to the well-devised and 
exhaustive studies of the arch dam problem made 
in America during some years past by the Engi- 
neering Foundation. This is a research committee 
organised by the four principal engineering societies 
of the United States, and has its headquarters in 
New York. A committee, having the late Mr. F. A. 
Noetzli as its secretary, was formed in 1922 for 
the experimental investigation of the arched dam, 
and it was hoped, by careful observations on 
models and by precise measurements made on 
actual structures, that rational methods of design 
might be devised. In similar fashion, Lord Kelvin 
started his own highly fertile studies, in the hope 
of completely explaining physics in terms of 
mechanism. He failed, and no greater success has 
rewarded the public-spirited undertaking of the 
Engineering Foundation. Indeed, the main conclu- 
sions in the third and final report now published 
on “ Arch Dam Investigation,” are mainly negative 
in character. This will hardly surprise those who, 
reflecting on the actual behaviour of structures in 
service, have realised the limitations of the mathe- 
matical theory of elasticity. Indeed, it was pointed 
out, more than 30 years ago, that the observed 
stability of the famous Bear Valley Dam proved 
that the high-tensional stresses calculated as existing 
near the base on the upstream side, were evidently 
of minor importance, and that it was probable 
that under slowly-applied stresses, masonry could 
take a considerable permanent set, without actual 
injury. 

This is very much the conclusion reached in the 
report under review. Very elaborate arrangements 
were made to measure with all possible precision, 
the strains in a number of dams then under con- 
Amongst them was the Coolidge dam 
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Another was the Bull Run dam, which is 970 ft. 
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long on the crest and 200 ft. high. The plan followed 
was to embed in the structure distant-reading electric 
micrometers, which are referred to in the report as 
telemeters. These provided the means of measuring 
the internal strains set up as the building of the 
dam proceeded, and when it was finally under 
load. Many of these instruments, however, soon 
got out of order, and in other cases it was impossible 
to find any rational relationship between the strains 
as observed and the loads imposed. Distant-reading 
thermometers were also embedded in the concrete, 
but again with little useful result. Means were 
also provided for accurately measuring the strains 
on the face of the structures under review. But, 
the strain observations throughout might almost 
be said to be consistently inconsistent. This is a 
very disappointing conclusion in view of the time, 
skill and care expended on the research. 

Somewhat greater consistency was found in the 
deflections observed under different loads. Here 
again, however, great difficulties were experienced, 
and the report states that accurate results can only 
be secured by meticulous triangulations executed 
with instruments of the highest class. These 
must, in no case, be supported on the dam itself, 
which cannot be relied upon to provide a stable 
support. Hence, deflections cannot safely be deduced 
from inclinometer readings. 

Even had more consistent results been secured, 
it would have been a far from easy problem to 
deduce from them the real factor of safety of the 
structures concerned. Indeed, fairly good correla- 
tion was found between the observations made 
on the experimental dam at Stevenson’s Creek* 
and those on models of celluloid or cement tested 
in the laboratory by Professor Beggs. Neverthe- 
less, the dam cracked, whilst under corresponding 
loads the celluloid did not. In spite of the cracks, 
the safety of the dam seemed to be in no way 
endangered. Structures of this kind may be regarded, 
as in some sense, analogous to the thick tubes used 
by Professor Bridgman at Harvard, in his high- 
pressure researches. These showed a resistance far in 
excess of that indicated by computation, due, it has 
been suggested, to the fact that failure cannot occur 
unless the material displaced has somewhere to go 
to. The overstrained material at the inner surface 
of a thick tube subjected to pressure, cannot get 
away, and hence simply stretches a little, and final 
failure always occurs at the exterior surface, where 
the usual theory indicates the stress to be a minimum. 
Somewhat similar conditions arise with arched 
dams, where even cracked material finds a difficulty 
in getting away. 

It was originally intended to raise, ultimately, 
the height of the Stevenson Creek dam to such a 
level as to ensure failure. The site had been 
carefully chosen so that no great damage would 
result from the collapse. Unfortunately, this 
final experiment, which might have provided some 
data as to real factors of safety, had to be aban- 
doned. With structures statically indeterminate 
to so high a degree as an arch dam, it is only by 
tests to destruction that any definite information 
as to the real factor of safety can be secured. 
There is, in such cases, and particularly where there 
are no reversals of stress, no simple relationship 
between either measured stresses, measured strains, 
and actual strengths. Hence measurements made 
within the elastic limit may be most misleading ; 
an interesting example of this was brought for- 
ward by Mr. Hoehn in his report on the strength 
of dished ends.+ In certain German tests, it was 
found that the clastic limit of the material was 
exceeded in the neighbourhood of a hand _ hole, 
at pressures below the intended working pressure. 
It was claimed, accordingly, that the factor of 
safety was zero, though, as a matter of fact, experi- 
ence shows that failure never occurred in the region 
in question and that very much higher pressures 
would have to be applied in a test to destruction. 

The temperature observations made on the dams 
showed that the hydration of the cement raised the 
interior temperature from 40 deg. to 60 deg. F., and 
that the heat due to this reaction was dissipated very 


* See ENGINEERING, vol. cxxvi, pages 23, 86, 118 
(1928). 








t See ENGINEERING, vol. cxxviii, page 3 (1929). 








| 
slowly. Afterwards, the internal temperature followed | 
the external, but with a much reduced range and | 
a time lag of many weeks. It has proved im-| 
practicable, owing to creep, to make any useful 
deduction as to the stresses due to these changes of | 
temperature. Whether this creep is plastic or 
whether the anomalies found are due to elastic 
‘ after-working,”” there would seem to be no evi- 
dence to show. It that the 
masonry may be perfectly elastic in the same sense 
as is indiarubber. with which when loaded there is 
marked after-working (the instantaneous value of 
the strain, when a load is first applied, being 
sensibly less than the ultimate), yet when the load is 
removed the final recovery seems practically perfect. 
Possibly both plastic flow and nachwirkung are 
involved, the concrete taking a permanent set when 
first loaded, but being elastic afterwards in the same 
sense as rubber is. Continuous plastic creep might 
he a serious matter, and would be hard to reconcile 
with the observed permanence of masonry struc- 
tures dating back, as some do, for 40 centuries. 
The Committee sanction a number of alternative 
hypotheses for use in preparing designs, holding that 
any of the current methods based on the elastic theory 
will be safe, but do not admit, save for preliminary 
work, the use of the cylinder formula, in which the 
stress is estimated in the same way as if the dam were 
a boiler shell. The simplest method sanctioned is 
the assumption that the dam consists of a series of 
horizontal, independent, elementary arches which 
support the entire load. Asa closer approximation, 
the load may be regarded as shared between these 
arches and a single central cantilever element. As 
a further stage, the structure may be divided up into 
series of both horizontal arch and cantilever ele 
ments, and as a final step, the dam may be regarded 
1s a monolithic shell. In the latter case, it seems 
probable that model experiments would prove a 
better and more rapid method of estimating stresses 
than computation. In regard to the latter, the 
Committee suggest that, in passing from model to 
prototype, allowance should be made for the tem- 
perature and shrinkage strains from which the model 


seems possible 


is exempt 

No specific recommendation is made as to working 
but it these should 
reduced in the case of the more important structures, 


stresses, is suggested that be 
the failure of which would give rise to large-scale 
devastation, and they state that this policy will 
not usually imply more than a small increase in 
the 

They further remark that 
customary to provide arch dams with vertical radial 
contraction 1 ft. D0 ft. apart, to 
filled in subsequently with concrete. This practice 


reduces shrinkage stresses and helps to equalise 


costs 


it is proper and 


points, or be 


temperatures. Such joints, they note, tend to 
open radially after construction and to remain 
open. Until filled in, however, the arch can take 


hence the grouting should be com- 


When 


no load: and 
pleted before the reservoir is allowed to fill. 


this is done, however. there is evidence that the 
dam takes a plastic deformation or permanent set 
owing to which internal stresses are set up of 
the very type the joints were intended to relieve. 


Further stresses arise from the fact that the shrink- 
we of the concrete takes long to complete, as also 
the equalisation of the initial high internal tempera- 
tures. It is recommended accordingly that the 
yrouting up of the joints should be postponed until 
(1) the internal chemical heat has been dissipated ; 
(2) after the dam has taken its initial plastic deform- 
ation under load; (3) when the dam is unloaded ; 
(4) when the tem perature of the concrete is approxi- 
mately at or preferably below the average annual 
value. 

How far recommendations 
and necessary, 1s possi bly to 
as regards the second of them, it 


these are requisite 
some doubt, 
and is difficult 


to sce how compliance with it is possible, save in 


open 


the case of dams which, being of the gravity section, 
are stable without assistance from arch action. 


Tue INstirerTion or SANrrary ENGINEERS The 
moual dinner of the Institution of Sanitary Engineers | 
will be held at the Abercorn Rooms, Great Eastern 


Hotel, Liverpool-street, London, E.C.2, at 6.45 p.m., 
on Friday, December I The offices of the Institution 
at 120-122, Victoria-street, London, 8.W.1. 


ure 








A YEAR’S SHIPBUILDING. 


Tue position of our shipbuilding industry, as 
revealed by the quarterly returns issued by Lloyd’s 
Register of Shipping, was, till lately, becoming gradu- 
ally worse ; quarter after quarter, the total tonnage 
of the merchant shipping under construction in our 
shipyards declined with steady and depressing 
regularity, until it seemed that there was no end to 
the depression. At the end of the first three months 
of the present year, however, there were hopeful 
signs that the downward trend of the past two or 
three years had been arrested, and the figures pub- 
lished three months later showed that a definite, if 
small, increase, as compared with the previous 


| quarter, and also with the corresponding period of 


1932, had taken place in the shipping under con- 
struction. The returns for the quarter ending 
September 30 further confirmed this increase, and, 
taking into account the orders for ships placed 
recently, it can reasonably be expected that the 
present position will at least be maintained for some 
little time to come. Moreover, it is stated in the 
annual report for 1932-33 of Lloyd’s Register of 
Shipping that upwards of 18,500,000 tons of the 
merchant tonnage afloat is over 20 yearsold ; hence 
orders for replacements cannot be delayed much 
longer. In the report, to which we have just re- 
ferred, the operations of Lloyd’s Register during the 
twelve months ending June 30, 1933, are reviewed, 
and, as it will be inferred, from what we have said 
above, that this year included the period when ship- 


| building was at its lowest ebb, it is not surprising to 


find that the number and total gross tonnage of the 
new vessels classed by the Society, namely 111 
vessels and 449,751 tons, was the lowest recorded for 
nearly 50 years. Furthermore, out of this total, only 


| 153,420 tons of shipping were constructed in this 


country, the remaining 296,331 tons being built 
abroad. 

Of the vessels built during the year under review 
and classified by the Society, 11 are of over 10,000 
tons. Four of these are steamships and the re- 
mainder are motorships. The two largest on the 
list are the 51,062-ton S.S. Rex and the 48,502-ton 
S.S. Conte di Savoia,* both of which are quadruple- 
screw turbine steamers, owned by Messrs. Flotte 
Riunite Cosulich-Lloyd Sabaudo Navigazione 
Generale, Italy. The third largest, and the only 
English vessel on the list, is the 22,575-ton quad- 
ruple-screw, turbo-electric steamer Queen of Ber- 
muda,f owned by Messrs. Furness, Withy and 
Company, Limited, London. Next in order of size 
come the 19,475-ton quadruple-screw Cosulich motor 
liner Neptunia, and the 18,021-ton turbine steamer 
Lurline, owned by Messrs. Matson Navigation 
Company, San Francisco, U.S.A. The remaining six 
vessels of over 10,000 tons are all motor tank ships 
of 12,400 tons, five of which are owned by Messrs. 
Baltisch-Amerikanische Petroleum Import G.m.b.H., 
and the sixth by the Italian firm, Messrs. Societa 
Maritima ** La Columbia.” In addition to the above, 
the 19,507-ton motorship Oceania, a sister ship of 
the Neptunia, was completed shortly after the 
expiration of the period under review. 

In addition to the 8.S. Queen of Bermuda, which 
is driven by turbo-electric machinery, two electric- 
| ally-propelled motor tugs, the Acklam Cross and the 

Lectro, have recently been completed under the 
inspection of the Society's surveyors. They are 
stated to be the first electrically-propelled tugs to 
| have been built in this country and their subsequent 
| performance will be the object of general interest. 
Another matter worthy of note in connection with 
| electric-propelling machinery is that exhaust-steam 
turbo-electric installations are now under construc- 
| tion for six vessels of the Ellerman fleet. In these 
instances, the exhaust turbine drives a directly- 
| coupled generator, which supplies power to a motor 
|mounted on the main shafting. The internal- 
| engine continues to find favour for 
|marine propulsion and the number of motorships 
j soanenes in Lloyd’s Register Book, grows steadily 
| 


| combustion 


| year by year. The number at present is 4,663, 
making together 10,200,392 tons; last year the 
totals were 4,420 motorships aggregating 10,038,377 


| 
| 


| * See ENGINEERING, vol. exxxiv, page 426 (1932), and 
vol. exxxv, page 345 (1933) 


See ENGINEERING, vol. exxxiv, page 279 (1932). 
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tons, and, in 1919, 912 motorships, totalling 752,606 
tons. A table compiled from the Society’s records 
and contained in the report, illustrates the relative 
proportions of reciprocating steam engines, steam 
turbines, and internal-combustion engines, fitted 
in vessels built to Lloyd’s classification during recent 
years. This indicates that whereas in 75-2 per cent. 
of the tonnage, built during the year 1932-33, oil 
is employed as fuel, either in internal-combustion 
engines, or for burning under boilers, only 24-8 per 
cent. of the ships are entirely dependent on coal. 
It should, of course, be added that, included in the 
first category, are a number of vessels which can 
burn either coal or oil in the furnaces of their boilers. 

For some years past work connected with refrige- 
rating machinery and insulation has constituted an 
important section of the Society's operations, and, 
during the twelve months under review, refrigerating 
installations have been fitted in 16 vessels under the 
Society’s superintendence. Its refrigerating-mach- 
inery certificate is now held by 509 vessels, the 
aggregate capacity of the cold-storage space involved 
being 85,758,593 cub. ft. Another section of the 
Society’s work consists in the testing of anchors and 
chain cables and of ship and boiler steel. The 
decline in shipbuilding is reflected in the compara- 
tively small amount of steel tested during the year 
ending June 30 last, namely, 276,178 tons, whereas 
in the years 1927-30, well over 1,000,000 tons of steel 
were tested annually. Neverthelesss, the figure for 
the present year shows a small increase over last 
year’s total, which was 274,910 tons. In conclusion, 
it may be of interest to quote some figures indicating 
the extent of the operations of the Society, which, 
in spite of the depression, have in no way been 
curtailed. At the end of June, the number and 
total tonnage of the merchant vessels afloat, to 
which the classification of Lloyd’s Register had been 
assigned, were 9,563 and 32,460,743, respectively, 
If, to these totals, be added the number and tonnage 
of the vessels under construction to the Society's 
classification at the end of the year under review, 
the grand total becomes 9,690 ships, aggregating 
nearly 33,000,000 tons. 


NOTES. 
ELECTRICITY IN AGRICULTURE AND HORTICULTURE. 


Tue direct stimulation of plant growth by some 
form of electrification is a subject which, though it 
received a good deal of attention a few years ago, is 
not much heard of at the present time. Perhaps 
the reason is partly that the results produced have 
not been strikingly better than those obtained in the 
ordinary way, but a more probable cause is to be 
found in the wide variations which took place in 
the rate of growth of the treated plants, even when 
the conditions present were apparently the same. 
From this point of view, the lecture on ‘“ The 
Application of Electricity to Agriculture and 
Horticulture,’ which was delivered by Dr. 8. S. 
Nehru before the Royal Society of Arts on Thursday, 
November 16, was of some interest. The lecturer 
dealt particularly with conditions in India, where, 
he said, the farmer was usually very poor and the 
farms themselves small. It was, therefore, desir- 
able to find a way of assisting the growth of the 
crops without too great an expenditure. This 
proviso ruled out the use of the usual overhead 
network of electrifying wires, which also required 
expert handling. In seeking for a substitute he 
had found that good results were obtained by sub- 
jecting the seed to a high-tension spark. At first, 
the pressure of this spark was 60 kV or 70 kV, 
but later it had been reduced to 1 kV. It was 
applied to the seed in the ground for a period of 
about 4} minute, air being at the same time pumped 
into the soil. The same method could also be 
advantageously applied on a large scale to poor 
soils by lifting them with a plough and then pump- 
ing in the electrified air. Other ways of treating 
seed, including violet, ultra-violet and X-rays, had 
been tried with success, provided the treatment was 
not applied for too long at a time. Further, sheets 
of wire netting had been buried about 6 in. under- 
ground and connected to overhead aerials, so that 
the waves from wireless stations could be picked up. 





It was found in this way that the growth of all 
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kinds of plants, including trees, could be stimulated, 
and pests such as cotton root rot and aphis removed. 
Cotton seed treated by X-rays retained its freedom 
from damage by pests for about one month after 
treatment if kept in vacuo. 


DINNER OF THE UNIVERSITY COLLEGE 


ENGINEERING SocreTy, LonpoNn. 

Few College Engineering Societies are so old as 
to have celebrated their jubilee. Among the first, 
though not we believe absolutely the first, the 
Engineering Society of Glasgow University being we 
think slightly older, stands the Engineering Society 
of the University of London University College, 
Gower-street, whose fiftieth anniversary dinner was 
held on Thursday last, at the College Refectory. 
The company included a considerable number of 
old students, while among the guests were repre- 
sentatives of the University College authorities, 
benefactors, and others. The occasion was also 
notable for the fact that three founder members 
were present, Mr. Roger T. Smith, who occupied 
the chair, Mr. R. A. Chattock, and Mr. H. R. J. 
Burstall. The speeches were few, and somewhat 
naturally, mainly reminiscent in character. After 
the Loyal Toast, Mr. P. V. Hunter, President of the 
Institution of Electrical Engineers, proposed the 
toast of ‘The Engineering Society.” During his 
remarks, Mr. Hunter spoke a good deal about 
Professor A. W. Kennedy and his appointment to, 
and work at, University College, mentioning the 
fact that Kennedy’s proposal to establish and 
equip a laboratory at the College was received by 
the authorities with consternation, though within 
a short time the value of the department was greatly 
appreciated and copied elsewhere. The toast was 
replied to by the three founder members present. 
The Chairman (Mr. Roger J. Smith)—who had 
previously referred to the recent regretted deaths 
of Sir Ernest Moir and Mr. L. A. Legros, both 
founder members whom it had been hoped when the 
celebration was planned, would be present— 
spoke of some of the subjects of early papers and 
gave abstracts from his diary at the date of the 
founding. Mr. Chattock and Mr. Burstall, who 
followed, also referred to contemporaneous students 
and to the names of demonstrators and others, which 
recalled many pleasant incidents to the old students 
present. Professor Coker, who has now been at 
the College for 20 years, as usual received quite 
an ovation from the students when he addressed 
the company. His remarks were confined to a 
list of regrets from old students and distinguished 
guests invited but unable to be present. Professor 
Coker concluded with a tribute, much appreciated 
by former students, to the service of Mr. George 
Mills, who had worked in the Engineering Labora- 
tory for no less than years. Although not 
on the programme, speeches were insisted upon 
by the students from Col. H. J. Harris, former 
Senior Tutor, and the friend of scores of the 
students over many years, and from the Provost, 
Dr. Allen Mawer. The function proved a most 
enjoyable one ; many who had known each other 
for years discovered for the first time that they 
had been at the same College, while others appar- 
ently not known to each other, found that actually 
they had been at the College in the same year! 
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CrentTRAL Evectricity Boarp’s TARIFF FOR SOUTH- 
East ENGLAND. 

Although separate technical schemes were pre- 
pared for the South-East England and East England 
areas, the Central Electricity Board have decided 
that they shall be operated as one, and that trading 
shall commence on January 1, 1934. As in the case 
of the Mid-East England and Central Scotland areas, 
the tariff under which the supply will be given will be 
in three parts: A service charge of such sum as 
may be determined for all points of supply after 
the first, a fixed kilowatt charge in respect of 
each point of supply and a running charge. 
The fixed charge in South-East England will 
vary from 3/. 10s. to 21. 15s. per kilowatt, the 
reduced charges coming into force in accordance 
with “a standard increment of demand” as ex- 
plained on page 628 of our issue of November 25, 
1932. This charge will be subject to an increase of 


reduced by 1s. 10d. for each shilling by which the 
sum paid in rates divided by the kilowatts of 
“active” plant is more or less than 4s. 3d. In 
Mid-East England the corresponding determining 
factor was 5s. 3d., and in Central Scotland 6s. 9d., 
but in South-East England the average “ rate- 
age”? now amounts to the figure given. The 
running charge will be 0-21d. per kilowatt-hour, as 


fuel consumed in all the selected stations in the area 
multiplied by 11,500 and divided by the average 
gross thermal value is more or less than 16s., this 
charge will be increased or reduced by 0-0008d. for 
each ld. of such excess or deficit. In Mid-East 
England and Central Scotland the basic coal prices 
were 13s. and 13s. 6d., respectively and the varia- 
tion factor was 0-001ld. The higher cost of coal and 
the greater efficiency of the stations in South-Fast 
England is thus taken into account. It may be re- 
called that the generation of electricity in this area 
will be effected in 37 stations, four of which, includ- 
ing Battersea, Fulham and two others about which 
no decision has been reached, will be new. These 
power stations are connected with 88 transforming 
and switching stations by 1,029 miles of line, 690 
miles of which, including 15 miles of cable, are 
operated at 132 kV. The area itself covers 12,266 
sq. miles, and has a population of 13,500,000, or 
over 29 per cent. of the entire population of the 
United Kingdom. The total amount of electricity 
generated in it by authorised undertakers in 1932 
was just under 4,000,000,000 kW., or about a third 
of the quantity for the whole country. 


THE PROFESSIONAL CIVIL SERVANT AS 
ADMINISTRATOR. 


Those members of the Engineering Department 
of the Post Office who were present at the dinner 
of the Institution of Professional Civil Servants, 
which was held at the Connaught Rooms on Friday, 
November 17, must have heard with great satis- 
faction from the Postmaster-General that he intends 
to make the highest positions in that organisation 
available to technical officers of the requisite ability. 
This change will, it is hoped, take place at the 
beginning of the next financial year, when it is 
proposed that a functional board, on which both 
technical and administrative officers will have their 
proper place, will be set up. It, of course, follows 
the lines of the recommendations made in the 
recent Bridgeman report and will, it may be 
expected, be followed by demands from other 
departments that they shall be improved by similar 
reorganisation. For the rest, Sir Kingsley Wood 
pointed out that there were two very good reasons 
for asking him to propose the toast of ** The Insti- 
tution ” on that occasion ; his department provided 
a good contingent of their membership and no 
other owed so much to the energy, ability and 
initiative of its technical officers. Post office engi- 
neers had, in fact, played a leading part in developing 
the telephone system of the country, and it was 
also largely due to them that London had become 
the telephone centre of the world. In reply, Sir 
Richard Redmayne, who presided, said that the 
standards, traditions and aspirations of the Insti- 
tutional of Professional Civil Servants were all 
high and had gained for it the respect, confidence 
and co-operation of the great professional bodies 
with whom they were associated. Their member- 
ship was now 9,000, and included doctors, lawyers, 
engineers, surveyors, actuaries and scientists. This 
unusual admixture of elements had the advantage 
that it brought one class of specialist into contact 
with others. The Institution was indispensable for 
those professional men who had chosen the Civil 
Service as a career, for it enabled questions which 
could not constitutionally be dealt with by the 
general learned bodies to be discussed. In replying 
to the toast of “ The Guests,’’ which was proposed 
by Mr. 8. Martin, Mr. P. V. Hunter said that while 
the object of the other professional bodies was to 
advance the interests of civil, mechanical and elec- 
trical engineering rather than of civil, mechanical 
and electrical engineers (in fact, they got into 
trouble with the Income Tax authorities if they 





48, 6d. per kilowatt for each 0-1 by which the power 


factor is below 0-85, and will be increased or | 


against 0-186d. in Mid-East England and 0-2d. in! 
Central Scotland, but where the average cost of the | 


as its object the improvement of the status of its 
members, and could therefore do a great deal that 
the others could not. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AN ordinary general meeting of the Institution 
of Mechanical Engineers was held on Friday, 
November 17, at Storey’s-gate, St. James’s Park. 
The chair was occupied by Mr. F. H. Livens, vice- 
president. 

BorLerR HEAT LIBERATION AND TRANSMISSION. 

After the transaction of the formal business, a 
paper entitled “‘ Heat Liberation and Transmission 
in Large Steam-Generating Plants,’ by Mr. E. W. 
Robey and Mr. W. F. Harlow, was read. We 
commence to reprint an abstract of the paper on 
page 586 of this issue. 

The discussion was opened by Major William 
Gregson, M.Sc., who said that the use of secondary 
air was, and had been for long, a more common 
practice than the authors implied. The method of 
mixing of air and fuel was, however, being recon- 
sidered, the former practice of centrifugal mixing 
giving way to the modern idea of mixing by diffusion. 
He dissented from the authors’ opinion that the 
work of Professor Osborne Reynolds and Dr. 
Nicolson on high gas velocities had received little 
attention from practical engineers. A number of 
present-day types of boilers had been designed as a 
logical sequence to that work. He agreed with 
the authors that the amount of heating surface alone 
should not be taken as the criterion of boiler output 
and efficiency. Rating boilers by heating surface 
was, he thought, a pernicious practice. The 
amount of heat a given area of surface would transfer 
depended entirely on the manner in which it was 
arranged. At this point Major Gregson showed 
some interesting lantern slides to illustrate his 
contention, which agreed with the view expressed 
in the paper, that merely adding to heating surface 
could result in waste of both money and weight. 
The two things of prime importance from the point 
of view of heat absorption in a boiler were, the 
arrangement of the heating surface so that it was 
entirely effective and no part of it redundant, 
and secondly the overloading factor of the boiler. 
As far as was known, in ordinary practice, heating 
surface could not be overloaded by radiant heat. 
A boiler could absorb as much of this as it was given, 
provided the feed-water could be got in and the 
steam got away. This was a question of design, 
unfortunately too often underrated. Whilst high 
gas velocities were desirable, there was a point at 
which they might to be economic. The 
authors had given an ingenious graph for co-relating 
gas velocity and operating cost, but he thought a 
simpler solution was that of calculating the amount 
of exhaust steam required to raise the temperature 
of the feed in the hot well to about 190 dey. F. 
Assuming that the induced draught fan was engine 
or turbine-driven, the size of the power unit could 


cease 


then be ascertained from the exhaust steam re- 
quired. This size would be the economical one to 
use. 


Mr. W. M. Selvey thought the paper might be 
misleading if it were not realised that it was con- 
cerned with a very special aspect of power-station 
boilers and that the effect of the different kinds of 
coal on operation was hardly dealt with. He thought 
the turbine builder might get a useful reminder 
from the paper as to what difficulties their increased 
size of units and exhaust temperatures imposed on 
boiler makers and stoker manufacturers. It was 
not possible to put a boiler for a 50,000 kW set in 
the same space as that for a 12,000 kW set. The 
use of pulverised fuel had enabled something to be 
done, the retort stoker had also effected something, 
but technical troubles with the rest of the plant had 
followed the forcing of combustion in the travelling 
grate stoker. There was evidently trouble with 
the air heater when the gases could go on actually 
burning between the plates, and it could get choked 
up with dust lifted from the grate. He thought 
none of the refinements suggested in the paper were 
required for a good industrial boiler of say from 
30,000 Ib. to 80,000 Ib. per hour evaporative capacity. 
It was only in power stations in which it was 
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desired to get the last ounce out of every square 
foot of space that the conditions set out in the 
paper were met with. The temperature curves 
given in Figs. 8 and 9 might be true for a well-covered 
grate, but he thought that the statement that the 
rise in temperature of the rear of the grate due to 
radiation from the furnace was a fallacy, was 
incorrect seeing that in about 50 per cent. of the 
travelling stokers met with the front half would be 
burning about 40 lb. to 60 lb. of fuel per square 
foot per hour, whilst the back half was practically 
bare. He thought the speed of the chain grate 
could be increased considerably with advantage 
and with a moderate draught underneath it at a 
moderate air temperature would give better results. 
One thing was clear, the ash must be kept in the 
combustion chamber and not blown into the econo- 
miser or air heater. 

Mr. L. Morton was of opinion that the authors’ 
experiments and researches had upset certain pre- 
conceived ideas as to the correct functioning of the 
stoker equipment dealt with. The proposals with 
regard to an increase in the amount of secondary 
air seemed revolutionary but, taken in conjunction 
with the suggested much thicker fire and slower 
grate speeds, seemed to filla gap between the retort 
stoker and the mechanical stoker. He could not 
agree that radiant heat from the furnace was not 
responsible for the overheating of grates, and 
instanced a plant consisting of a boiler, superheater 
and air heater. The air temperature was over 
400 deg. F., and the furnace was brick-lined and 
of limited capacity. High grade fuel with a small 
ash percentage was used. The furnace temperature 
was such that, in order to prevent the links, &c., 
from burning, the ash content of the fuel had to be 
increased so that a satisfactory protection from the 
radiant heat was afforded. The authors had re 
ferred to archless settings, but had given no parti- 
culars relating to the brickwork formation at the 
front of the furnace. It would appear that the 
seeming that had followed the so-called 
archless settings was due to the increased heat per- 
mitting the light particles of fuel in the front of 
the furnace to be burnt in suspension, and quite 
possibly no unburnt fuel had been carried into the 
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boiler passages. 

Mr. C. P. Parry, referring to experience at sea 
with forced draught, said the same difficulty as 
to keeping the back of the grate covered with fuel, 
and trouble from the deposition of ash in the upper 
parts of the boiler, existed with hand-fired grates. 
This belief was that no amount of secondary air 
could prevent this latter trouble, though it might 
the number of times in which a steam 
blower had to be used in a given period. He 
thought that the Howden system of forced draught 
as used at sea, fifty years ago, with protected air 
heaters might give some indications as to the lines 
to be followed for future developments on land. 
There had been no trouble on any steamer burning 
coal on the Howden system. He had met with 
no evidence of corrosion of the heater tubes either 
when the water was heated previously to lighting 
up, or when that operation had been carried out under 
natural draught. 

Mr. A. F. Webber observed that the remarks in the 
paper on heat release and the use of secondary air 
over the fuel bed, might almost apply to the con- 
ditions in modern Lancashire boilers with high duty 
stokers, in which the rates of heat release were 
considerably higher than 30,000 B.Th.U. per cubic 
foot per hour. If it were assumed that combustion 
was completed within 15 ft., i.e., about half the 
length of the boiler, a condition practicable with a 
good stoker, it was possible to run continuously 
with heat liberation rates of the order of 60,000 
B.Th.U. to 70,000 B.Th.U. per cubic foot per hour. 
This was done largely by means of the introduction 
of secondary air on top of the fuel bed through a 
special forced draught arrangement taking the place 
of the ordinary furnace door. This appeared to 
meet the conditions desiderated by the authors for 
an efficient radiant heat furnace. On the question 
of convection heat transfer, the modern waste heat 
boiler, on which Major Gregson had done excellent 
work, might be used in series with a Lancashire 
boiler fitted with up-to-date equipment and air 
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preheating, and might give much better results 
than the more conventional arrangements. It would 
be interesting to learn whether the after-combustion 
of the flue gases mentioned in the paper was due to 
the burning of unconsumed gases, or to that of 
solid particles of carbon. If the latter, conditions 
might be improved by one or two sudden reversals 
of the gas stream before it passed through the air 
heater. 

Mr. Bertie Samuels said that the authors had 
stated that the function of the refractory arch in 
early installations of chain gratestokers was to ignite 
the fuel and to form a deflecting channel for the 
volatile gases, to direct them into the air stream 
rising through the rear of the grate. The purpose 
of the earlier form of arch was to promote ignition 
and thus enable the volatile gases to be burned 
without the production of smoke. The deflection 
of the gases over the rear of the grate seemed to 
arise from a modern development in which many 
stokers were used only for half their length, the 
rear being quite bare. He thought the suggestion 
in the paper as to increased thickness of fuel bed was 
hardly likely to give satisfactory results, at least 
with low under-grate pressure. Difference in kinds 
of coal would give trouble and this would affect 
the supply of secondary air also. The old advice 
not to use more than 20 per cent. of secondary 
air appeared to be discounted, and they were now 
invited to use 40 per cent. This might be correct, 
but he felt that the proper place to supply air to 
the fuel was through the fuel bed. Mr. Samuels 
then dealt with the design of the chain grate and 
advocated closer attention to the ratio between the 
area heated by the fuel and that cooled by the air 
streams. 

Mr. M. Harman Lewis dealt with the subject 
chiefly from the point of view of superheater design. 
He alleged that superheaters were often inserted 
in a rough and ready flue with a lot of spare room at 
the top, and less at the bottom. He thought a 
superheater should have regularly spaced tubes and 
be enclosed in a casing similar to that employed in the 
modern air heater. This would enable the amount 
of heat transmission to be calculated and specified 
for different gas flows in different circumstances. 
He believed that this had hitherto not been done in 
this country. He disagreed from the statement that 
present water tube boilers were generally designed 
for }-in. or 4-in. water-gauge loss, and cited cases 
showing that this loss was often much higher. 

Major S. J. Thompson, D.S.O., in referring to the 
manufacture of chain-grate stokers, said that one 
difficulty arose from users changing over, on ques- 
tions of price, to some other coal than that for which 
the stoker had been originally designed. This 
affected a good many factors, thus arches, which 
he was glad to see were gradually dropping out of 
use, might be useful for one coal and useless for 
another. The water-wall, mentioned as _satis- 
factory with powdered fuel, were equally so with 
stoker-fired furnaces. The troubles arising from the 
use of secondary air were entirely those of distribu- 
tion. This must be equal and the problem had not 
been solved even by dividing the primary air 
streams under the grate. He agreed with Mr. Selvey 
that the land boiler was handicapped by space 
restrictions often unnecessary. As to draught 
pressure and air heaters, it must not be overlooked 
that the faster the fire was pushed up the chimney 
the hotter it was higher up. This meant a big air 
heater. Troubles with air heaters included their 
clogging with sticky tarry matter, as well as dew- 
point corrosion and sulphur attack. Here again a 
change of coal would set up trouble not originally 
visualised. 

Mr. John Bruce said that the paper seemed to 
him to be a frank confession of the shortcomings of 
mechanical stoking plant. The whole process of 
heat liberation as dealt with in the paper could be 
more easily accomplished by using pulverised fuel. 
He could not agree with the author's endeavour to 
re-introduce high-velocity flue gases, and had given 
his reasons in a paper on “ Modern Boiler Plant,” 
read before the Institution of Electrical Engineers, 
in March, 1932.* As to air heaters, he was con- 
vinced that an air heater could not be operated 


* See ENGINEERING, vol. cxxxiii, page 461 (1932). 
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without some external means for keeping it clean. 
He had been responsible for the operation of 10 
air heaters, each of about 17,000 sq. ft. surface, 
and gas from about 750,000 tons of coal had gone 
through them. They were operated below the 
dew-danger point, according to the figures given 
by the authors, and there had been no trouble 
from corrosion, but they had choked up every six 
weeks and soot blowers had had to be fitted. 

Professor G. V. Lomonossoff said that, as an old 
locomotive engineer, he was gratified to note that 
the principles of firing which had been so often 
condemned in locomotive practice seemed to have 
been now adopted by the authors. He then gave 
an account of some 1,700 tests on locomotives, 
about half of which were made on identical boilers 
without superheaters—peat, wood, many different 
kinds of coal and oil, and even dried fish forming 
the fuels. Different arches, blast pipes, secondary 
air devices, and steam jets were tried. For some 
fuels, especially soft coal, the use of secondary 
air gave very good results, but for anthracite and 
oil, steam jets were better. Steam was an excellent 
cataliser, a fact noted by Sir Robert Dixon about 
forty years ago. The fuel was burned at rates 
ranging from 15 lb. to 300 Ib. per square foot of 
grate per hour, and the draught ranged from } in. 
to 12 in. of water. He believed that combustion 
took place so rapidly in practice that its real nature 
was not discoverable by such tests as the authors 
and he had made. It could only be ascertained 
under laboratory conditions with negative catalisers, 
in which connection the technique of the new 
chemistry opened up great possibilities. Professor 
Lomonossoff then dealt with the formule suggested 
by the authors and compared them with those he 
had used. In conclusion, he said that he could not 
agree with the statement made in the paper as to 
the obscurity of the processes of heat transfer by 
radiation. In his opinion the theory of radiation, 
owing to the success of the quantum theory, was 
now much clearer than the theory of convection, 
which was complicated by the radiation of gases. 
This phenomenon had been established in 1910 by 
the late Professor Bertram Hopkinson, and was 
confirmed in 1924 by the tests of Messrs. Polack 
and Schmidt. He thought the question had been 
somewhat neglected in this country, whereas in 
Germany the study of it had led to basic changes in 
the design of metallurgical furnaces. 

Mr. Wilde remarked that the paper clearly 
divided the operation of steam raising into two steps, 
viz., the liberation of the heat available in the fuel 
and the transmission of the heat so liberated to 
the steam. He thought the authors had shown 
how the first could be effected with the modern 
mechanical stoker. In earlier designs no real 
attempt had been made to obtain a thorough mixing 
of the gases and air, and unless this were definitely 
designed for, both the gases and the air would 
remain in separate states for an appreciable time 
before combustion occurred. 

Mr. Robey, in reply, said that time would not 
permit him to deal with all the points raised. He 
would do so in writing. He would say, however, 
that his colleague and he did not pretend to have 
designed a boiler, stoker and air heater which would 
meet the ideal conditions they had set out in the 
paper. They had made suggestions only in dealing 
with some of the points, which suggestions they 
hoped would arouse sufficient interest to lead to 
subsequent investigation. 


THE LATE MR. H. M. MARTIN. 


THe passing of the years must, in the nature of 
things, lead to the passing of friends and co- 
workers, but, in the optimism of active life, one is 
never prepared for the break when it comes. 
Always, it is a shock to find that someone who 
took a close part in the duties and occupations of 
every day will never again appear to discuss the 
work of the week, or to comment on the fresh news 
that every day brings. It is our sad duty, this week, 
to have to record the death of Harold Medway 
Martin, who for forty-six years was a member of 
the editorial staff of ENGINEERING, and who, both 
by the large amount of work he himself did, and 
the assistance he was always ready to give to 
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others, built up a position in the office which it will 
be hard to refill. Martin, with but little inclination 
to take part in outside affairs, and not a ready 
speaker in public, was in a small company, or in 
private conversation, able with ease to more than 
hold his own and brought to any subject of dis- 
cussion the acute comments of an exceptional brain 
and of a wide and wise reading. 

With a somewhat abrupt and nervous manner, 
which perhaps appeared unsympathetic to a stranger, 
he hid a kindness of heart which permitted him no 
unfair comment on either men or affairs. He was 
in no way uncritical of others, but his criticism was 
fair and kindly. Only with those whom he believed 
to be trying to make an unfair case, or to push some 
baseless notion, did his patience fail. In such 
cases he permitted himself a type of comment 
verging on the unprintable. Martin’s technical 
knowledge in his own sphere was precise and 
ordered and that sphere was a wide one. It 
embraced, indeed, practically the whole of modern 
physics and its application to engineering problems. 
His mathematical equipment was of the first order 
and enabled him to deal with the fundamentals of 
any problem with which he was confronted. In 
mathematics, however, purely as a mental exercise, 
he took little interest. To him they were means to 
an end, not an end in themselves. 

Harold Medway Martin, who was born at Royston 
in Hertfordshire, on May 21, 1864, was one of the 
later children of a large family, of which two dis- 
tinguished members were Henry Newell Martin, the 
biologist, who worked with Huxley, and Mary Jane 
Martin, who became the wife of Professor James 
Ward, and was the first woman to gain first-class 
honours in the Moral Science Tripos at Cambridge. 
Martin was educated at the Northern Congregational 
School at Sileoats, Wakefield, and leaving there, in 
the year 1881, was apprenticed to Messrs. Black, 
Hawthorn and Company, of Gateshead. He passed 
through the various shops. and after completing 
his time remained with the firm, as an improver, 
in the drawing office. In 1885 he obtained a 
Whitworth Scholarship, being fourth on the list 
in that year, and a Clothworkers’ Scholarship at the 
Central Institution of the City and Guilds of London 
Institute, and proceeded to the College, where he 
took the course in mechanical and civil engineering 
under the late Professor Unwin. He was at once 
promoted to the second year course and passed the 
examination for the Diploma in 1887. Martin 
remained in touch and in very friendly relations 


with Professor Unwin during the remainder of 
the long life of that eminent engineer. Some 


recognition of Martin’s later work and the credit 
he had brought to his College was made in 1931, when 
he was made a Fellow of the City and Guilds 
Institute. 

Martin joined the staff of ENGINEERING on July 18, 
1887, having been recommended to Dr. Maw, at 
that time Mr. Maw, by Professor Unwin. From 
that date until his death on Friday of last week, 
his great scientific and engineering ability was 
single-heartedly devoted to the interests of the 
journal he served. His life work will be found in 
our columns, which offer an enduring memorial of 
one who did more than any other worker to estab- 
lish the scientific basis of steam turbine design in 
this country, and added important sections to 
modern knowledge on lubrication, heat transfer, 
suspension bridge design and indeed to a range of 
engineering problems which it is impossible to 
specify in detail. We, and many others, who have 
an adequate appreciation of the value of his 
contributions to engineering science, have long felt 
that his work has not received the recognition from 
outside that its importance justified. For this 
Martin’s own personality was partly to blame. He 
knew nothing of self-advertisement. His interest 
was in his work, not in himself. No one could 
have been more pleased when a serious worker com- 
municated with him to discuss the details of any 
of his investigations, and no one could have taken 
more trouble to lend the weight of his judgment 
and knowledge, when opportunity arose, to assist in 


no inclination to court its personal favours. 
In attempting to give some idea of the extent of 
Martin’s contributions to engineering science, we 
are at once met by the difficulty of selection from 
among the extensive series of papers and articles 
which represent forty-six years of labour. He 
naturally did not reach the summit of his intellectual 
eminence at a bound, and much of his early work for 
this journal was such as naturally falls to the lot of a 
junior, but he showed his quality almost at once by 
the paper on “ Arched Ribs and Voussoir Arches,” 
which appears in the Proceedings of the Institution of 
Civil Engineers for 1888, and for which he received 
the Miller Prize. This early contribution to the 
proceedings of one of the engineering institutions 
was not followed up by any extended activity in 
the same outside field, and the remainder of his 
work appeared in our columns with the exception 
of the paper entitled “The Theory of the Steam 
Turbine,” which, in conjunction with Mr. R. H. 
Parsons, he read before the Junior Institution of 
Engineers in 1907, and also the article on “‘ Steam 
Turbines,” which, with the same co-worker, he 
contributed to the twelfth edition of the Encyclo- 
peedia Britannica. 

An attempt to give an adequate list of Martin’s 
contributions to our own pages would fill many 
columns. He was a steady and continuous worker, 
and although he was throughout his life troubled 
with indifferent health, this had but little effect 
on his productive capacity. Indeed, a period of 
illness, or convalescence, was frequently utilised 
in the consideration or reconsideration of some 
technical problem, with an ultimate greater fertility. 
As we have said, his sphere was wide, but the first 
place must certainly be given to his work on steam 
turbines and thermodynamics generally. His 
articles on these subjects covered a period of at 
least thirty years. At times, especially when his 
name was becoming known to workers in these 
fields, the articles appeared under his own name, 
but in general they were anonymous. Covering the 
sphere of turbine design proper, we may mention 
two articles on “ The Compound Steam Turbine,” 
which appeared in the early part of 1905, and were 
followed by seven articles entitled ““ The Compound 
Reaction Steam Turbine,” in the latter part of the 
following year. His general studies, which these 
articles represented, led him to give attention to the 
underlying principles of the design of some of the 
details of turbine construction, and the writing of 
such articles as that on “ The Practical Proportioning 
of the Reaction Steam Turbine,” which appeared in 
1907, and “* Labyrinth Packings,” in 1908. 

He was a close and instructed student of all 
published information relating to turbine design 
and performance, while his friendship with many 
of those who were working in the turbine field put 
him in touch with much unpublished information, 
and as a result he was led to many original investiga- 
tions on the subject and the production of a more 
detailed and considered series of articles supplemen- 
tary to his earlier ones, and embodying the results of 
his own work, and his study and interpretation of 
the results obtained by others. These articles, 
entitled “The Steam Turbine,” ran through the 
greater part of our latter volume of the year 1911. 
They presented a complete study of the art of 
steam turbine design as it existed at that time, and 
presented to the designer a body of data and theory 
previously lacking. Based on these and other 
articles he had contributed to our columns, and 
embodying his later studies, he wrote his treatise 
on the subject, The Design and Construction of 
Steam Turbines, which was published by Messrs. 
Longmans, Green and Company, in 1913. This 
work, which he described as a manual for the 
engineer, presented to the turbine designer a con- 
sidered study of the whole range of turbine design, 
and reduced much which had been rule of thumb to 
a rational scientific basis. It is clear, however, 
that the last word on the steam turbine was not to 
be said in the year 1913, and Martin retained his 
interest in the subject and made it one of his main 





studies during the succeeding years. This work 


the development of design or practice; but he had | resulted in many further articles in our columns, 


no ability in the direction of pushing his own 
interests. He had no stoic indifference to the 
opinion of the world, but at the same time he had 


of which we may mention a series entitled, ‘“‘ A New 
Theory of the Steam Turbine,” which appeared in 
1918, and “The Proportioning of Steam Turbine 


Blading,” which appeared in 1922. The first of 
these two series of articles, like many other of 
his more important contributions, was reprinted 
in pamphlet form. 

In addition to his main turbine articles, the 
fruitful period in this subject, beginning with his 
“Compound Steam Turbine ”’ articles of 1905, was 
marked by a long series of studies of turbine details. 
Many of these represented the results of original 
researches and as falling within this class we may 
mention two articles on ‘The Strength of 
Rotating Discs,” appearing in 1912 and 1923; 
“The Rims of Rotating Discs,” appearing in 
1926; ‘‘Some Suggested Errors in Nozzle Ex- 
periments,” 1913; and The Reaction of a 
Steam Jet,” 1914. Among numerous other con- 
tributions in the same field to which reference 
may be made were “The Calculation of Critical 
Speeds,” 1921; ‘* Rotating Discs of Conical Pro- 
file,” 1923; and ‘‘ Steam Leakage in Dummies of 
the Ljungstrom Type,” 1919. The articles we 
have mentioned are but a small part of the total 
number devoted to practically every aspect of 
steam turbine design which Martin wrote. They 
indicate, however, his fertility in a field in which he 
achieved a position of quite exceptional authority. 


“é 


We have already said something of the breadth 
of his interests and learning, and that his turbine 
studies did not prevent him from employing his 
mathematical and analytical abilities on other 
subjects is abundantly clear from the remarkable 
list of articles on other matters which he contributed 
to our columns. It is only possible to mention a few 
of these, but as examples of some embodying the 
results of original researches, and of which he 
himself was very justly proud, we may mention 
“The Strength of Short Boilers” of 1891; ‘The 
Strength of Hooks”; ‘The Lubrication of Gear 
Teeth,” 1916; “The Screw Viscosity Pumps,”’ 1922. 

In connection with the article on “The 
Lubrication of Gear Teeth” it may be said that 
lubrication was a subject which fascinated him and 
to which he gave much attention. His considered 
opinions on the subject were given in a series of 
articles entitled ‘“‘The Theory of Lubrication ” 
which we published in the year 1915. On this 
subject his point of view was not shared by all 
workers. His opinions were original and his own, 
and he never had difficulty in adducing theoretical 
and experimental considerations to support his 
contentions. As bearing on this field, his work in 
connection with the Michell bearing should be 
mentioned. He realised the importance of this 
invention immediately it was brought to his atten- 
tion, and contributed many articles to our columns 
dealing with its design and applications. As an 
example, we may cite his “ Theory of the Michell 
Thrust Bearing,”’ of 1920. 

The laws of heat and the behaviour of gases, with 
related problems applicable in a very wide field of 
mechanical engineering, also received his attention, 
and as an example of a brilliant exposition of the 
basic conditions of many of these problems we would 
specifically mention his series on “The Kinetic 
Theory of Gases,” which appeared in 1925. We 
are not sure if he would himself have selected this 
series for special mention, but they appear to us 
to illustrate his analytical power and faculty of 
exposition at their best. In this field of heat 
problems he himself selected ** The Laws of Heat 
Transfer ’’ of 1923, as representing a definite original 
contribution to the subject. This article ran into 
four issues of our journal. A further important 
series in this field was his “‘ Theory of the Surface 
Condenser,” of 1914. 

So far we have referred only to articles falling 
generally into the sphere of mechanical engineering, 
but many of the problems of civil engineering also 
received Martin’s attention. As we have already 
said, he contributed to the Proceedings of the 
Institution of Civil Engineers immediately after 
joining the staff of this journal, and problems of 
civil engineering, particularly those relating to 
bridge design, were dealt with by him on very many 
occasions. He was at one time particularly inter- 
ested in indeterminate structures, and one of his 
earliest studies was an academic consideration of 
the stresses in a four-legged table. On the general 





subject of indeterminate structures he contributed 
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a series of articles to our columns, in 1894 and 1895, 


ENGINEERING. 
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| but his quickness of brain and knowledge of what 


entitled ‘ Statically Indeterminate Structures and | was being talked about enabled him to produce a 


the Principle of Least Work.” 


in civil subjects which these articles indicated was 
never lost, and as we have said Martin continually 
produced articles on bridge design and practice. 
Probably the most important of these, representing 
* The 
which appeared in 
way 
civil 
engineering works, and he produced many articles | 
on earthwork, stresses in large dams, the flow of 


the most original work, those 
Stiffened Suspension Bridge,”’ 
1927 and 1928. Bridges, however, in 


exhausted attention to and interest 


were on 
no 


his in 


water, &c. In connection with dam design in 
particular, mention should be made of his famous 
controversy with Professor Karl Pearson. 
arose from Martin's criticism of a memoir entitled 

An Experimental Study of the in 
Masonry Dams,”’ written by Professor Pearson and 
Mr. A. F. 
The controversy, which largely turned on the in 
terpretation of Wilson and Gore’s experiments, 
ultimately extended from our own columns to those 
of Nature, and finally Pearson admitted that 
Martin's contentions were right. The incident was 
a good illustration of Martin’s independent intel 
lectual power and his just faith in his own under 
He was awed by no great names. 


Stresses 


standing. 
In dealing with the range of Martin's work and 
interests, it is difficult to know where to stop, but, 
before leaving our short selection from his contri- 
butions to our columns, it is necessary to refer to 
his series of articles on “The Elements of the 
Lanchester-Prandtl Theory of 
Drag,” which appeared in 


1924. Martin 


certainly one of the first to appreciate the importance | 


of Dr. Lanchester’s contributions to the theory of 
the aeroplane, and endeavoured to place those 
‘ontributions in the they deserved in 
the development of aeroplane theory. He it was, 
we believe, who first used the expression ** the Lan- 
chester-Prandt| Theory,”’ and realised that of the 
two names that of Lanchester should stand first. 
Martin’s connection with this subject was an excel- 
lent illustration of remarkable mathematical 
und analytical power. Dr. Lanchester’s book 
not an easy one, but Martin, coming new to the 
subject, realised, after but little study, that much 
claimed by others had been established and pub- 
lished by Lanchester years before. 


position 


his 


Is 


In this tribute to one whose name will not 
forgotten among those who really design things, 
and do not merely follow some earlier worker, we 
have, so far, confined ourselves almost entirely to 
his contributions to our columns. As we have said, 
these contributions constitute his life work and his 
memorial, and he had few outside interests. None 
the the he had among tur 
bine designers led to his appointment, in 1914, 
an member of the Steam Nozzles 
tesearch Committee, set up by the Institution of 
Mechanical Engineers and the British Electrical and 
Allied Industries Research Association. He 
very active member of this Committee, and 
mainly responsible for the design of the nozzle 
tester with which such good work was done, and 
which has, in essentials, been adopted elsewhere. 
He an original member of the 
Sub-Committee on Lubricants and Lubrication, 
ippointed by the Government in 1917, and was 
responsible for initiating the National Physical 
Laboratory experiments on the effect of pressure on 


less, won 


position 


is 


was a 
was 


was also 


the viscosity of lubricants. 

In reading this brief account of Martin's career 
and the work he did, it is well to remember that 
through it all he was no leisured or cloistered worker. 
From first to last, he was an active member of 
our staff, taking his full share, especially in earlier 
vears, of the day by day occupations which naturally 
arose in the conduct of the journal. At one time 
he regularly attended the meeting of the British 
\ssociation and other bodies, reporting the proceed- 
ings for our columns, and took his full share of the 
inspections and visits which form part of the day 
to day routine. With increasing age and indifferent 
health, he was relieved from many duties of this 


kind, but to the last attended and reported meetings 


This | 


Campbell Pollard and published in 1907. | 


Aeroplane Lift and | 
was | 


be | 


Official | 


His early interest | report which was frequently a more ordered account 


lof the subject than the lecturer's own remarks. 
We have said that his reading was wide and wise. 
This made him a valued leader writer, able to 
illustrate an argument, or make a point, by examples 
or instances from the past, his memory for detail 
being remarkable. He had definite opinions on 
}current affairs, and knew how to express them, 
the apt turn of phrase or the appropriate literary 
quotation or reference being ever at hand. 
Although Martin took little part in outside 
affairs, he did not hesitate to attend and speak at 
meetings of some of the technical institutions when 
the subject under discussion was one in which he 
|was particularly interested or to which he could 
contribute original information. Not being a 
ready speaker, he wrote out his remarks beforehand 
|and committed them to memory, so that they were 
always logical and coherent. His delivery, however, 
was not good, and he spoke rather nervously, so 
that the value of his contribution was probably 
not always realised. It was usually at meetings 
lof the Institution of Mechanical Engineers at which 
he spoke, but, owing to his natural diffidence in 
pushing his own claims, he did not become a member 
of this body until as recently as 1930. He was a 
much older member of the Junior Institution of 
Engineers, and that body honoured both Martin and 
itself by making him an Honorary Member in 1921. 
\t no time was his health robust, his frail body 
| being overtaxed by his quick and ever active 
intellect, while increasing age and the death of his 
wife in distressing circumstances some few years 
ago had lowered the vitality he had. This caused 
him to conserve his energy, and for a considerable 
number of years he had attended the office only 
part of the day. None the less, he had no wish 
| to be relieved from duty. His work was his remain- 
|ing life interest. In the course of his long service on 
the staff he had been ill and away so many times 
| that on this last occasion no alarm was felt. He 
had been absent but a few days and it was assumed 
that he would appear again in due course, as in the 
It however, not to be. He has gone 
|to his rest. His memorial is in his work, which 
all may read, but his memory is for his friends, 
who carry in their hearts a picture of industry 
land fairness, ability and kindliness, which they 
will retain to the end. 


| past. was, 
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| THE LATE MR. H. M. MARTIN: 
AN APPRECIATION. 


By F.R.S. 


In the death of H. M. Martin I feel that I have 
lost one of my best friends, and one who was always 
most ready to help in and to discuss any problem 
which might be under consideration, and to give one 
the full benefit of his very wide knowledge and 
|experience. The profession of engineering is poorer 
by one whom I always looked upon as one of the 
foremost engineering physicists of the time. He 
combined, in a very unusual manner, the journalist, 
the practical engineer, the engineering physicist and 
the mathematician, a combination very rarely met 
with in one man. He never took a University 
degree, but he was a Whitworth Scholar, and thus 
had a thorough practical and theoretical training, 
and he was an example of what can be attained 
without a University course. The University is 
not the only way of procuring a good education. 
| His knowledge of mathematics, physics, thermo- 
| dynamics, and engineering, together with his power 
of applying them and of expressing himself, and 
| thus transferring his knowledge and work to others, 
[has proved to be of the greatest value to those 
| engaged, not only in engineering, but in many 
| other walks of life. I have been in close touch with 
him for nearly forty years, and feel much indebted 
| to him, not only for benefits arising from his literary 
| work, but also for help in many other ways, which 
|he was always only too ready to give. In spite of 
}almost continuous ill-health, he continued to work 
right up to the end, and one often felt that if he had 


GERALD STONEY, 


of the Royal Institution, particularly those dealing | been content to take things easier his health might 


with advanced physics. 





He wrote no shorthand, | have been better, and that possibly in the end he 
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might have been able to do more. But he was 
always only too anxious to get on with whatever 
he had in hand. 

Besides his writing for ENnGrveertne, he did 
much other most valuable work. Of his many 
activities, one may be mentioned with which I was 
closely connected—his work on the Steam Nozzles 
Committee of the Institution of Mechanical En- 
gineers and the British Electrical and Allied 
Industries Research Association. He designed the 
most successful apparatus for this research, and 
one that has been copied closely by various turbine 
manufacturers for further research in their works. 
This research, which is fully reported on in the 
Proceedings of the Institution of Mechanical Engineers, 
resulted in a much better understanding of the 
conditions necessary to obtain high efficiency in 
steam nozzles, and has contributed largely to 
improvements in the efficiency of steam turbines, 
especially of the impulse type. It has been esti- 
mated that the cost of this research, which was 
considerable, is saved in one month in the saving 
of coal in power stations. His contributions to 
this work, and his many articles on steam turbines, 
have been of the greatest service to the turbine 
industry, and few realise how much they owe to 
him. They invariably showed real knowledge, not 
only of the physical and thermodynamical conditions 
in a turbine, but also an appreciation of the engineer- 
ing limits which had to be obeyed. Here his grasp 
of the mathematical, thermodynamical and mech- 
anical conditions showed to advantage. 

The range of subjects on which he wrote was 

remarkable, and only a few that I happen to 
remember can be mentioned. He contributed 
important articles on lubrication, especially on the 
theory of oil films in bearings and gears, on the 
properties and thermodynamics of steam, on the 
transfer of heat in condensers, on the stresses in 
dams, on the stresses in turbine discs, on the theory 
of the stresses in stiffened suspension bridges 
(articles on the latter attracted much attention in 
the United States and elsewhere), and many others 
involving the strength of materials, thermo- 
dynamics, physics, &c. But it was not only as an 
engineering journalist that he was remarkable, he 
was also a first-class physicist, and well up in the 
modern theories of the atom and molecule, on 
which he did much original work. No one but 
Martin could have given the lucid reports of the 
lectures of Lord Rutherford, Sir J. J. Thompson and 
others at the Royal Institution. 
” It is seldom that in one man so many and diverse 
activities are combined, and ENGINEERING is not 
only a loser of a unique member of their staff, but 
the whole engineering and physical world feels the 
loss due to his death. I feel that I have been 
unable to do justice to his memory in this very 
brief note, but it will last for ever in those who 
feel, like me, that they have lost a friend and 
adviser who can never be replaced. I shall ever 
remember the pleasant and profitable times spent 
in his company discussing all sorts of subjects, on 
which he was only too ready to give the benefit of 
his wide knowledge. 


Great WESTERN PERMANENT-WAyY MAINTENANCE.— 
Four hundred miles of line on the Great Western Railway 
will be relayed during 1934, at a cost of over 800,000I. 
This will involve the renewal of 30,000 tons of rails and 
600,000 sleepers. 


Roap Morors For A British Rartway.—The London 
Midland and Scottish Railway Company has recently 
placed orders with a number of British motor-car 
manufacturers for 166 new road motor vehicles, and for 
the reconditioning of 25 chassis. These orders, which 
comprise the company’s programme of new road motor 
vehicles for the current year, embrace all types of 
vehicles including heavy lorry chassis, livestock carriers, 
light parcel vans, and Scammell “ mechanical-horse ” 
tractors. The supplying firms include, in addition to 
Messrs. Scammell Lorries, Limited; Messrs. Albion 
Motors, Limited; Messrs. Leyland Motors, Limited ; 
Messrs. Karrier Motors, Limited; Messrs Associated 
Equipment Company, Limited; Messrs. Ford Motor 
Company, Limited ; Messrs. Morris Commercial Cars, 
Limited ; Messrs. Miles, Limited ; Messrs. 8.M.T. Com- 
pany (Alexander Motors) ; Messrs. Jowett Cars, Limited ; 


Messrs. Cranes (Dereham), Limited; Messrs. Fleet 
Motors; and Messrs. J. I. Thornycroft and Company, 
Limited. In a number of cases cabs and bodies will be 


fitted in the works of the carriage and wagon department 





of the railway company. 
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LABOUR NOTES. 


“K.P.” who contributes the editorial notes in the 
November issue of the Electrical Trades Union’s 
Journal says: “‘ The figures issued by the Ministry of 
Labour indicate that there has been quite an improve- 
ment in the state of unemployment. It is alleged that 
there has been a drop of almost half a million in the 
number of registered unemployed since January | this 
year. The fact remains, however, that the registered 
unemployed still number over two and a-quarter 
millions, and it is cold comfort for those men and 
women who are out of work to be assured that things 
have improved for the better since the last figures 
issued by the Ministry of Labour. Many of our own 
members are still suffering from lack of employment. ” 


In the course of a reference to recent Industrial 
Court awards affecting members of the union, he writes : 
‘* It will be noted that the case on behalf of our members 
on the London Electric Railways has resulted in small 
increases for a small number of members, whilst the 
remaining members of the staff on the London Electric 
Railways, and all the electrical staff on the main line 
railways, have failed to get any sympathetic considera- 
tion to their claims. No doubt, the result will lead to 
further organisation of the men concerned into their 
respective unions, when something might be obtained 
by direct negotiations as between the unions and the 
railway companies.” 


Mr. Rowan, the general secretary of the Electrical 
Trades Union, was a fraternal delegate from the British 
Trades Union Congress to this year’s Convention of 
the American Federation of Labour. The procedure at 
the convention is described by him in the course 
of an article which he has contributed to his organisa- 
tion’s Journal. After the chairman has been formally 
elected, and the delegates have been welcomed, resolu- 
tions are called for, he says, and an intimation given 
that they must be sent in before midnight on the 
following day. ‘‘ On being received,” continues Mr. 
Rowan, “they are read to the meeting, and, unless 
objected to on technical grounds, are remitted to their 
appropriate committees. These committees consider 
such resolutions, and bring up- recommendations— 
sometimes for the resolution, sometimes amending it, 
and at other times recommending its rejection. All 
discussion takes place in committee, and in some cases 
it was days before a committee could bring in a report. 
The most remarkable fact that emerged as a result of 
the procedure was that every recommendation that was 
brought forward, although there was afterwards open 
discussion in convention, was adopted unanimously.” 


It is officially stated that a * black list ” of employers 
who definitely prohibit trade union membership 
among their workers is to be compiled by the Trades 
Union Congress General Council. Affiliated unions 
have been asked to furnish names of such employers, 
more particularly those firms whose names are well- 
known to the general public, and they have been assured 
that no publicity will be given to names on the list 
without careful consultation with the unions concerned. 
“ This is,” the official announcement adds, “ a further 
step in the campaign which the General Council are 
running to stimulate the trade union recruitment of 
young workers.” 


The Ministry of Labour Gazette states that among 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage unem- 
ployed was 18-1 at October 23, 1933, as compared with 
18-4 at September 25, 1933 and 21-9 at October 24, 
1932. For males alone the percentage at October 23, 
1933 was 21-4 and for females 9-5. At September 25, 
1933, the corresponding percentages were 21-6 and 10. 
The percentages for September have been revised. It 
is estimated that at October 23, 1933, there were 
approximately 9,925,000 insured persons aged 16-64 in 
employment in Great Britain. This was 44,000 more 
than a month before, and 537,000 more than a year 
before. The figures for September 25, 1933 and Octo- 
her 24, 1932, have been revised. 

At October 23, 1933, there were 1,854,290 persons 
on the registers of Employment Exchanges in Great 
Britain who were out of a situation. This was 2,774 
less than a month before, and 285,158 less than a year 
before. The total included 1,551,856 men, 46,223 boys, 
221,510 women and 34,701 girls. It was made up of 
526,950 insured persons with claims for insurance 
benefit, 989,540 applicants for transitional payments, 
211,912 other insured persons not in receipt of benefit 
or transitional payments, and 125,888 uninsured per- 
sons. There were registered as unemployed in Great 
Britain 274,325 men, 5,895 boys, 74,845 women and 
2.604 girls who were on short time or otherwise sus- 
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shortly to return to their formeremployment. The total! 
of 357,669 was 35,848 less than a month before, and 
151,254 less than a year before. It included 312,663 
insured persons with claims for insurance benefit, 
27,412 applicants for transitional payments, and 17,594 
persons not in receipt of benefit or transitional payments. 





Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers in 
Great Britain, 85,348 men, 102 boys, 1,331 women and 
13 girls ; these are largely employed in dock and harbour 
service. The total of 86,794 was 648 more than a month 
before, but 11,841 less than a year before. It included 
55,536 insured persons with claims for insurance benefit, 
30,124 applicants for transitional payments, and 1,134 
persons not in receipt of benefit or transitional pay- 
ments. ae 

In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
October resulted in an increase of about 3,9501. in the 
weekly full-time wages of 96,650 workpeople, and in a 
decrease of about 180/. in those of 1,450 workpeople. 
The great majority of the workers affected by increases 
in wages consisted of operatives in the textile bleaching, 
dyeing, finishing, &c., industries. The changes so far 
reported in the ten completed months of 1933 have 
resulted in a net increase of nearly 20,0001. per week in 
the full-time rates of wages of about 144,000 work- 
people, and in a net decrease of about 76,5001. in those 
of about 875,000 workpeople. 

The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
October was ?1. In addition, eight disputes which 
began before October were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in October (including work- 
people thrown out of work at the establishments where 
the disputes occurred, though not themselves parties to 
the disputes) was about 9,700, and the aggregate 
duration of all disputes in October was about 57,000 
working days. 


The October Bulletin of New York State’s Department 
of Labour reports that during the preceding twelve 
months, 48 workers died of the effects of noxious 
fumes and poisonous substances. Six deaths were 
reported during September, four of which were caused 
by gas fumes, one by paint spray and one by contact 
with poison ivy. “‘ Good ventilation,” the Industrial 
Commissioner says, “‘is of the greatest importance 
where there is a possibility of an accumulation of 
harmful gases. Proper ventilating systems should be 
provided. It is not safe to depend upon the use of 
windows alone to provide fresh air; windows will be 
forgotten or deliberately left closed in cold weather.” 


Addressing the students at the Birmingham Central 
Technical College, Lord Melchett said that industry was 
so developing that machinery was displacing men. He 
did not look on that as a disaster, because he believed 
that if machinery could produce commodities greater 
than we needed at the moment, it only meant that we 
had not fully dealt with the problem of distribution, 
and that when we had there would be increased leisure 
for the workers. To deal with the problem of the 
useful utilisation of leisure, he believed we should have 
to keep young people at school rather longer and to 
train them rather better for their jobs. He believed 
the next few years would show a later school-leaving 
age as a necessity. Many people talked about shorter 
hours for the workers, but he thought it would be 
better to apply their minds not to shorter hours, but 
to giving the workers a longer holiday. People had 
not distinguished between rest and leisure. The average 
holiday of the working man was something under a 
week in a year. By giving longer holidays to those in 
employment, work could be provided for those who 
were out of work. 


Replying to a deputation from the Trades Union 
Congress General Council which saw him on the subject 
of test-work for persons in receipt of public assistance, 
Sir Hilton Young, the Minister of Health, said that he 
was unable to agree with the deputation that test work 
was unsound in principle. The only alternative was un- 
conditional relief, which would be undesirable on general 
grounds, as well as in the best interests of the men con- 
cerned. He was, however, in agreement with the depu- 
tation that test work should not be work which would 
ordinarily be performed for wages, and it was his invari- 
able practice to impose such a condition on public assist- 
ance authorities. Certain enquiries had already been 
made into the cases which the Council had brought to 
his notice, in which it was alleged that this condition was 
not being observed, but the difficulties experienced by 





pended from work on the understanding that they were 





public assistance authorities in finding suitable test 
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work had to be recognised. He would enquire fully 
into any similar cases which might in future be brought 
to his notice. He had noted the point raised by the 
deputation that a man employed on test work who met 
with an accident would not be covered by the Work- 
men’s Compensation Acts, but he was not aware that 
there was any such evidence of resulting hardship as 
would justify the legislation that would be needed to 
alter the law in this regard. 


The Commissariat of Heavy Industry of the Soviet 
Union recently carried out an inquiry into the effective 
use of working hours and the utilisation of machinery 
in the larger undertakings of Leningrad, Moscow, the 
Urals, and other industrial centres. According to the 
weekly organ of the International Labour Office at 
Geneva, quoting Za Industrializaciu, the report on the 
inquiry states that the technical managing staffs have 
shown culpable negligence in regard to these matters, 
which are held to be of the highest importance for 
increasing the efficiency of labour. In most under- 
takings only five to five and a half hours a day in place 
of the statutory seven hours are actually devoted to 
productive work. In many cases it would be possible 
to abolish the third shift by rationalising the work of 
the first two shifts and discharging the more inefficient 
workers and the redundant staff found in many under- 
takings. The loss of time in undertakings is mainly 
due to delay in starting machinery and to stopping it 
before the hour fixed. The control of hours of work 
is purely formal and is limited to noting the times of 
arrival and departure of the workers. Defects in the 
production plans and the absence of supervision in 
regard to the utilisation of materials have necessitated 
the establishment of reserve shifts, or of third shifts, 
where only two should have been required. The bad 
organisation of warehouses and stores of material, the 
unsatisfactory execution of repairs, and the inadequacy 
of the instructions given to the workers have led to 
frequent stoppages of machinery, considerable damage. 
and excessive production of spoilt goods. Skilled 
labour is often employed on work not requiring skill, 
and the shortage of skilled workers is thus aggravated, 
the effect being felt in the cost of production. 


The report states, further, that there is widespread 
relaxation of labour discipline and that discussions, 
reading and social functions take place during working 
hours, leading to considerable loss of time. Finally, 
work is said to be carried out in a very irregular way : 
during the first half of the month there are frequent 
suspensions of work and serious delays, with the result 
that towards the end of the month it becomes neces- 
sary to resort to overtime in order to complete the 
output prescribed. Detailed instructions, designed to 
bring about improvements, have been issued to 
managers of undertakings. 


The Code of Fair Competition adopted for the 
American bituminous coal industry fixes rates for 
skilled labour underground, varying from 3-40 dols. 
a day in Alabama, Georgia, and part of Tennessee to 
5-63 dols. a day in Montana. The rates laid down 
for the Northern Appalachian region (Pennsylvania, 
Ohio, part of Michigan, West Virginia, Maryland, 
Virginia, and part of Tennessee), in which more than 
70 per cent. of the output is mined, vary from 4-20 dols. 
to 4°60 dols. a day. The rates for unskilled surface 
labour vary from 2-40 dols a day in Alabama, Georgia. 
and part of Tennessee to 4-82 dols. a day in Montana. 
The rates applicable to the Northern Appalachian 
region vary from 3-20 dols to 3-60 dols a day. When 
the wage is based on the quantity of coal extracted, 
the Code gives miners the right to check the accuracy 
of measurements and to appoint check-weighmen for 
this purpose. There are other provisions relating to 
supervision where payment is on a different basis. 


The maximum hours of work are fixed at eight in 
the day and 40 in the week. Some exceptions are 
allowed in regard to the management and technical 
staff and persons engaged in transport and other 
subsidiary work, and also in the event of accident. 
The National Recovery Administration will undertake 
an inquiry as soon as possible and report before 
December 31 on the possibility of applying shorter 
hours of work and the financial consequences of such 
a step, and also on the feasibility of revising wage 
rates with due regard to the selling price of coal. 


GENERATION OF ELECTRICITY IN GREAT BRITAIN. 
During the first ten months of the present year the total 
amount of electricity generated by authorised under 
takers in Great Britain was 10,598 million units, as 
compared with 9,742 million units during the corre 
sponding period of 1932. The difference of 856 million 
units represents an increase of 8-8 per cent, 
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‘**DRIKOLD” VAN FOR ROAD 
TRANSPORT. 


As stated on page 163, ante, when we dealt with the 
carbon-dioxide ice plant at Dagenham, the employ- 
ment of solid carbon-dioxide as a refrigerating medium 
is rapidly extending in this country. It offers particu- 
lar advantages, as compared with water ice, in the 
transport of perishable foodstuffs, in that the gas 
given off can be employed to create an atmosphere 
which inhibits the growth of bacteria or moulds, 
this property being particularly. valuable in the case 
of meat or fish. An interesting example of the develop- 
ments that are taking place in its application is afforded 
by a new insulated container mounted on a trailer 
which has recently been put into service by Messrs. 


Frigid Transport Equipment Company, Abbey House, | Engineers.” 


Baker-street, N.W.1, for the transport of meat. The 
container has been designed by Messrs. R. A. Dyson and 
of Liverpool, in collaboration 


Company, Limited, 


| 
| 
| 


| 


with Messrs. Imperial Chemical Industries, the actual | 


construction of the 
out by the former firm. The container is 13 ft. long, | 
6 ft. 6 in. wide, and 6 ft. 10 in. high, these dimensions 
being all measured internally. The capacity is 575 cub. 
ft., and the designed load is 8 tons to 10 tons. The | 
meat may either be stacked on the floor or hung, and | 
in the latter case rails are provided at intervals, running 
from side to side near the roof. When the load is to 
be stacked on the floor, the height of the body is lower | 
by 9 in. A 4-in 
of the body, including the gas-tight doors, and is filled 
with 12 layers of * Alfol,” an insulating material con- 
sisting of sheets of crinkled aluminium foil. Apart 
from the fact that this material is less easily fouled 
than compressed sawdust or cork, its extreme lightness 
renders it very suitable for refrigerating vehicles of all 
types, in which a low body weight represents a corres 


air space is provided on every side 


pondingly low heat capacity. 

The refrigeration equipment consists of two bunkers, 
one at each end of the body, each capable of holding 
100 Ib. of “ Drikold,” a form of solid carbon-dioxide | 
manufactured Messrs. Imperial Chemical Indus 
tries. Any load which is damp will naturally cause 
the deposition of hoar frost on the conducting plates, 
and provision is made for leading off the water formed 
by its melting. In order that full advantage may 
taken of the property of carbon-dioxide gas in inhibiting 
the growth of bacteria or moulds, the doors of the van 
are made completely gas tight. It may be mentioned 
that carbon dioxide gas is approximately 
heavy as air at the temperature of the solid brick, 
and it therefore tends to pour out of any opening 
Arrangements are made for the gas given off by the 
Drikold to be pumped either into the refrigerated 
space of the body, into the outside atmosphere, or into 
the insulation, according to the type of goods carried, 
the object of the last arrangement being to improve 
the efficiency of the insulation. The Drikold is loaded 
into the bunkers through the roof so that. in case of 
necessity, the bunkers can be re-charged without open- 
ing the main doors. This, however, is rarely necessary, 
as a full charge will last about 24 days in normal 
circumstances 

The main framing of the body is of ash and oak, the 


by 


twice as 


outside be ing covered by rf in. tongue and groove 
boarding. In order to assist the free circulation 
round the contents of the body, a hard-wood grill | 


covers the floor, and channel strips are fixed vertically 
on all walls to keep the contents away from the floor 
and wall surfaces. The whole of the interior is con- 
structed of galvanised steel sheet, a point which will be 
appreciated when diverse loads have to be carried ; 
washing-out is facilitated after each load, so that there 
is no risk of contamination from one load to another. 
Tests carried out the transport of frozen meat 
in this trailer on journeys from Liverpool to Smithfield 


on 





Market have proved entirely satisfactory. The trailer | 
des« ribed forms one of a range oft Drikold a refrige 
rated containers for all purposes, including detachable 
skips or sling vans for use when loads are required to 
be transported over road, rail or sea, as well as fitted 
bodies of any capacity for motor lorries and trailers 


THE CENTENARY OF SIR RICHARD 
TANGYE. 

Amono the many engineers of Cornish origin who 
have attained distinction, few gained a wider reputation 
than Sir Richard Tangye, the centenary of whose birth 
occurs on November 24. Born at Illogan, Cornwall, 
the birthplace of Richard Trevithick, he was the son 





of a Quaker farmer with an “‘ unaccommodating Non- 
conformist conscience who steadily refused to pay the 
Church rates.”” There were five other sons, of whom 
four—James, Joseph, Edward and George—all had a 
share in laying the foundations of the famous Cornwall 
Works at Birmingham. How the business, now known 


as Tangye, Limited, was started in a workroom hired | which the Ball is managed. 
! 
at 4s. a week, how the hydraulic jacks patented by! distribution of tickets will be published at a later date. the body. 


| the Institution Benevolent Fund, under the auspices of 
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James and Joseph Tangye brought fame to the firm 
|} in connection with the launch of the Great Eastern, 
| and how soon afterwards, an expensive but successful 
lawsuit secured to the brothers the sole right of the 
| manufacture of the differential pulley block, invented 
by Thomas Aldridge Weston (1832-1909), were all told 
| by Sir Richard, in 1889, in his entertaining autobio- 
| graphical sketch, “‘ One and All.” ‘* We launched the 
Great Eastern, and she launched us,” Sir Richard used 





to say, for from 1859 onwards, there was an ever- 
increasing list of orders. From Mount-street, the 
brothers moved to Clement-street, and then to the 


district rendered historic through the work of Boulton 
and Watt. Close to the old Soho Foundry sprang up a 


| still larger establishment, bearing on its walls in six-foot 


letters, ‘‘ Cornwall Works, Tangye Brothers, Hydraulic 
The manufacture of jacks, of pulleys and 
machinery was followed by the construction of steam 
engines and pumping plant, and before Sir Richard died, 
on October 14, 1906, the works employed some 2,500 


persons. In the ’seventies, Edward, James and Joseph 


complete vehicle being carried | Tangye retired, and from 1881 the business was carried 


on as a limited liability company by Sir Richard and 


his younger brother George Tangye (1835-1920). 


| Though probably he possessed less inventive talent than 


others of the family, to Sir Richard was largely due the 
success of the business. Like his father, a man of 
strong convictions and high ideals, he showed remark- 
able courage, industry and enterprise. As an employer, 
he was one of the first to grant the Saturday half- 
holiday, and to concede the nine-hours day, while he 
took a great interest in educational, social and public 
work. With his brother George, he was a generous 
benefactor to Birmingham. Besides his autobio- 
graphy, he wrote an interesting volume, ‘‘ Reminiscences 
of Travel,” and another on “ The Two Protectors 
Oliver and Richard Cromwell.” He was knighted in 
1894. He died at his house at Kingston-on-Thames, 
and is buried in Putney Vale Cemetery. 


THE ROYAL METEOROLOGICAL 
SOCIETY. 

THE opening meeting of the Royal Meteorological 
Society for the present session was held on Wednesday, 
November 15, in the Society's House, South Kensing- 
ton. Professor 8. Chapman, F.R.S., the President, 
took the chair. Preceeding the ordinary meeting, 
a special general meeting was held and revisions of 
the by-laws were adopted whereby the annual sub- 
scription became two guineas instead of three guineas, 
which amount had payable since 1921. The 
compounding fees for life fellowship were also reduced. 
The following papers were then read and discussed : 

teport on the Phenological Observations in the 
British Isles, December, 1931, to November, 1932.” 
By J. Edmund Clark, I. D. Margary and C. J. P. 
‘ave. This report stated that exceptional warmth 
again prevailed until February, which was also exces- 
sively dry. But the year most notable for its 
wetness and dullness, above all, April, May and July. 
These gave half as much rain as usual and only three- 
quarters of the sunshine average. June and early 
autumn largely saved the situation for field and 
garden crops and gave a fine floral display from August. 
The lateness in plant events after April to early July, 
was ten days or more in England and Wales, but a 
bare week for the British Isles as a whole, since Scotland 
and Ireland fared much better. England, S.E., S.W.., 
and Midlands were the worst. The floral isakairs 
(equal divergences from the average) show this well, 
with areas in England over a fortnight late for all 
plants, against ten days early in Scotland and Ireland. 
Scarcity and lateness of butterflies were the response 
to the wet cold of late April and May. The same 
cause counted for no bird in the main migrant 
table being early. Due presumably to food shortage, 
the seven insect-feeders up to May 9 averaged four 
days later than the other eight birds in the same period. 
The Spring migrant isophenes (equal appearance 
dates) lay much further south than usual, the reverse 
occurring in autumn, when the genial weather favoured 


been 


was 


ac 


lingering. 

“ Fog and Relative Humidity in India,” by V. V. 
Sohoni and M. M. Paranjpe. In this paper, the authors 
showed that the association of fogs with unsaturated 
air was fairly common in India. Further, that although 
thick fogs were predominantly associated with relative 
humidities of over 90 per cent., thin fogs were equally 
prevalent with humidities of from 90 per cent. to 
70 per cent. 


Tae Evecrrican Enoreers’ Bati.—The next 
Electrical Engineers’ Ball will be held at Grosvenor 
House, Park-lane, W.1, on Friday, February 9, 1934, the 
day after the annual dinner of the Institution of Electrical 
Engineers. Any surplus that may be available after 
defraying the cost of the function will be handed over to 


The arrangements for the 
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THE COMMERCIAL VEHICLE 
EXHIBITION AT OLYMPIA. 
(Concluded from page 517.) 

We have already referred to the importance 
of reducing tare weight under the new scale of 
taxation, and mentioned that very appreciable 
| weight reductions could be obtained by substituting 
|light steel sections for wood in the bodywork. A 
striking example of this was shown at the Exhibi- 
tion by Messrs. Sir W. G. Armstrong Whitworth 
and Company (Engineers), Limited, Scotswood 
Works, Newcastle-upon-Tyne, 1. This firm had 
a complete Armstrong-Whitworth ‘Ironclad ” 
lightweight body fitted to an Armstrong-Saurer 
“Durable” chassis, together with “ Ironclad ” 
trailers constructed on the same principle. The 
construction of the complete body is illustrated in 
Figs. 25 to 32, page 574, while Fig. 33 shows one of 
the underframes in the makers’ works. The body 
varies from 15 ft. 6 in. to 21 ft. 6 in. in length, 
depending upon the type of chassis, the maximum 
overall width is 7 ft. 6 in., and the height of the 
side sill above the floor is 2} in. The height of the 
drop sides and of the tail door can be made up to 
2 ft. 6 in. from the floor, according to requirements. 

The framework of the body is built up of high- 
tensile pressed stecl sections united by electric 
welding. The crossbeams, which form the main 
members of the structure, clearly visible in Fig. 33, 
are each pressed from the single steel sheet, lighten- 
ing holes being provided, as shown. Vertical com- 
pression members are welded into each crossbeam 
between the upper and lower flanges immediately 
above the points where the crossbeam rests upon 
the chassis, thus affording ample strength against 
buckling. One of these members is shown in 
section in Fig. 31. Alternate crossbeams are joined 
together, as shown in Figs. 25 and 26, by means of 
a pair of longitudinal pressed-steel plates welded 
between the vertical webs. These plates lie verti- 
cally over the chassis side members, as shown in 
Figs. 27 and 28. It will be noticed from Figs. 25 
and 26, that the last pair is carried through to 
the end of the frame at the rear, and that all 
the plates are lightened by means of oval holes. 
This form of construction braces the crossbeams, 
and at the same time allows for the unavoidable 
movements of the chassis. The crossbeams are 
connected at their outer ends by one-piece steel 

of angle section, to which they are 
The side rails are so designed that the 
2 protection for the top 
Support 





side rails 
welded. 
horizontal flange forms 
edge of the side sill, as shown in Fig. 50. 
for the rear portion of the body overhanging the 
chassis is provided by the extension of the longitu- 
dinal plates already referred to, which constitute 
gussets welded to the rear crossbeam and rear rail, 
the latter being of similar section to the side rails, 
to which it is welded. As shown in Figs. 27 and 
28, the bottom flanges of the crossbeams are con- 
nected longitudinally by means of two flat steel 
strips welded to the beams immediately above the 
chassis members. 

The floor is of oak boarding, 1 in. thick, and is 
bolted to the crossbeams by bolts sunk flush with 
the floor to provide an unbroken surface. The side 
rails are of ash, and are secured by vertical bolts 
passing through the top flange of the steel side rail. 
Protection for the rear edge of the floor is afforded 
by inserting the floor boards underneath the rear- 
rail flange. Stout steel rope hooks are welded to 
the ends of the crossbeams. The headboard, 
shown in Figs. 25 and 27, can be made of any height 
up to the height of the cab, and consists of deal 
| boards secured in a light steel channel frame welded 
at the corners. It is carried by stout pressed steel 
and Tee section supports bolted to the front 
crossbeams. The drop sides and tail door are 
each made up of {-in. plywood panels built into 
la light steel channel frame, and stiffened with 
| vertical steel battens, the whole of the steel framing 
| being welded together after the insertion of the 
plywood. This method of construction ensures 
adequate strength, combined with lightness and 
freedom from distortion. All the doors are carried 
oa steel hinges welded to the door framing and 
hinge brackets welded to the side and tail rails of 
All the hinge pins are of turned steel, 
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The general arrangement 
9 


20 


and easily removable. 
of the sides and end door are shown in Figs. 
and 27, while an enlarged view of one of the side- 
door hinges is given in Fig. 29. The door corner 
catches are of a quick-release type, and are of 
forged steel, designed to hold the doors without 
rattling. If centre pillars are fitted, they are of 
all-steel welded construction bolted through the 
side rail, and arranged for easy removal. Steel 
bracing chains are provided between each pair of 
side doors, or between centre pillars, depending upon 
the design of body. The body is secured to the 
chassis either by means of U-bolts and frame clips, 
or by bolts through the body tie bars and the top 
flange of the chassis frame members, in either case 
with a hard-wood packing between the body tie 
bars and the frame member. As shown in Fig. 26, 
a trap door is provided in the floor to give access 
to the gear-box, and a small opening, shown in 
Fig. 27, is provided in the headboard for the same 
purpose. These openings are standard for forward- 
drive bodies, such as that shown in the illustrations. | 

Until recently, the driver of a steam lorry was | 
not only required to be considerably more skilled | 
than his confrere on a petrol vehicle, but was | 
expected to work under much more arduous con- | 
ditions. The vehicle, in fact, required so much} 
attention that it was impracticable for one man to 
steer it and also keep it running, and, in addition, 
the driver and his mate were afforded but little 
protection from the weather. These factors, in 
conjunction with others, such as the time required 
to start up, were often considered more than to 
offset the economy obtained in handling heavy 
loads, with the result that the production of steam 
lorries in this country fell off very heavily. This is 
decidedly regrettable from a national standpoint, 
since this type of vehicle operates on a native fuel, 
and it may be hoped that the somewhat more 
favourable rates, as compared with petrol vehicles, 
to which they are subject in the new scale of 
taxation, in conjunction with the marked improve- 
ments which have taken place in their design, will 
result in a revival in their use. 

The improvements in design are well brought 
out in the 12-ton to 14-ton rigid eight-wheeled 
wagon, which was shown at Olympia by Messrs. 
The Sentinel Waggon Works, Limited, Shrewsbury. 
This vehicle, which is illustrated in Fig. 34, page 574, 
incorporates the shaft drive recently developed by 
the firm, together with the automatic fuel and 
water control described in ENGINEERING, vol. 
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by one man, who works under clean conditions, in 
that the fuel is covered throughout in its passage 
from the bunker to the grate. As will be evident 
from Fig. 34, the driver is also fully protected 


from the weather, while obtaining a clear view of | 


the road. Apart from the front bogie, the wagon 
follows the standard design of other of the firm’s 
recent models, and need not therefore be described 
in detail. The boiler is of the improved large-bore 
type, and works at a pressure of 255 Ib. per square 
inch. The engine is a four-cylinder single-acting 
model, without glands. It is of the non-compound 
type, and develops 120 brake horse-power with a 
cylinder bore of 54 in. and a piston stroke of 6 in. 
There are three forward and one reverse cut-off 
positions on the camshafts, and a two-speed gear 
box forms one unit with the engine. The drive 
to the four wheels of the rear bogie is by Hardy- 
Spicer cardan shaft through double reduction 
gears. The front bogie is of very simple construction, 
with steering on all four wheels, and both front and 
rear bogies are fully compensated. The wheelbase, 
measured between the main axles, is 14 ft. 4} in. 
The front bogie centres are at 3 ft. 5} in., and the 
rear bogie centres at 4 ft. The track is 6 ft. 4} in., 
and the chassis weight with cab and a 20-ft. flat 
platform, is 7 tons. 

It has already been pointed out that the new 
scale of taxation bears particularly severely on the 
heavier of vehicle, and every reduction 
that can be effected in the tare weight, therefore, 
becomes of increasing importance as the weight 
goes up. <A good example of what can be achieved 
in this respect is afforded by the new rigid six- 
wheeler shown by Messrs. John I. Thornycroft and 
Company, Limited, Smith-square, Westminster, 
S.W.1. Although this vehicle has a maximum 
axle load of 19 tons, the tare weight is under 7 tons, 
with a large body. This somewhat remarkable 
result has been achieved partly by the use of higher- 
grade steels throughout the construction, and partly 
by improved design to eliminate the use of unneces- 
sary material. The vehicle was actually shown 
at Olympia with a 12-ton insulated box-van body, 
which itself forms a good example of light-weight 
body building. The chassis, which weighs approxi- 


classes 


mately 5 tons 5 ewt., is equipped with a six-cylinder 
. b | 


overhead-valve engine, with a cylinder bore of 43 in., 
and a piston stroke of 5} in. The Treasury rating 
is, therefore, 45-9 h.p., but the engine is actually 
capable of developing over 100 h.p. A Thornycroft 
overspeed gear-box is fitted, giving eight forward 
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Forward control is employed, and the third axle 
is of the trailing type. The brakes operate on the 
Dewandre triple-servo system, engaging with drums 
on all three axles. 

Messrs. Thornycroft have made steady progress 
| with their high-speed oil engines since the last Show, 
jand the latest models should serve to enhance the 
|high reputation which these units already enjoy. 
| both on the road and in marine service. The six- 
|ecylinder engine, which is illustrated in Fig. 35, 
above, has a cylinder bore of 4} in. and a piston 
| stroke of 6}in. The capacity is, therefore, 691 cub. 
| in. and the R.A.C. rating 54-2 h.p. The engine 
|develops approximately 58 brake horse-power at 
| 800 r.p.m., rising to 147 brake horse-power at 
1,800 r.p.m. No heating plugs are fitted and the 
jengine will start from cold without difficulty, a 
decompressor being provided to ease the work 
on the starting motor in very cold weather, or to 
turn the engine by hand. Three-point suspension 
|on spring and rubber mountings is employed, the 
| trunnions being bolted to vertical faces on the clutch 
| housing, as shown in Fig. 35. This arrangement 
simplifies the removal of the power unit from the 
chassis. Either the engine or the gear-box may 
be removed independently for overhaul, leaving 
the remainder of the power unit in position. The 
cylinders are of monobloc construction, and are 
fitted with a detachable head in one piece and with 
cast-iron liners. The valves are located in the head 
and are operated by push rods and rockers. The 
|camshaft is housed in a tunnel in the cylinder block, 
and is driven from the crankshaft at the front 
end by a triple roller chain with an automatic 
tensioning device. 

The crankcase is a deep casting of light alloy, 
extending below the centre line of the crankshaft. 

Long double-ended nickel-chrome steel bolts pass 
lright through the crank-case, securing the cylinder 
|block at one end and the main bearing caps and 
|steel keeper plates at the other, thus ensuring 
lrigidity and relieving the crank-case of heavy 
stresses. The main bearing caps are positively 
|located so that no side movement is possible, and 
the keeper plates, which extend beyond the caps, 
are fixed at the end of the crankcase, and thus 
prevent any flexing of the latter in a horizontal 
direction. The crankshaft, which is dynamically 
and statically balanced, is of nickel-chrome steel, 
and is carried in seven white-metal-lined bearings 
34 in. in diameter. The engine is lubricated on 
|the forced-feed system, the oil being fed through 


exxxiv, page 256 (1932). It can therefore be handled | speeds, and forming a separate unit from the engine. | the hollow rocker shaft to the valve rockers, in 
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so on. 


bearings, cams, 


uidition to the main and 
An external oil filter is provided, which can be 
removed without draining the sump. The latter 
has a capacity of 74 gallons, and all the oil passages 
are drilled or cast, no piping being used inside the 
engine. The fuel pump, which of the Bosch 
type, is driven from the camshaft, and the amount 
of fuel delivered to the cylinders is controlled 
the accelerator pedal in conjunction with a 
yovernor. The engine is fitted with an exhauster 
pump, for use in conjunction with servo brake gear. 
The weight, complete with starter, and with oil 
in the crank-case and gear-box, but no water, 
1 ton A feature of these engines is that | 
the exhaust is not only free from smoke, but also | 
from objectionable smell. As a typical example of | 
their reliability, it may be mentioned that a boat, 
manned by an amateur crew, and fitted with 
Thornycroft six-cylinder marine unit, cruised | 
round Spain and through the Mediterranean to 
the Black Sea, no trouble being experienced. The | 
owner of a yacht, fitted with a similar engine, reports | 
that the absence of vibration is very striking, and 
that a recent trip was made from Bembridge to} 
Joulogne at three-quarter-throttle, of | 
11 knots being maintained at a cost for fuel and | 
lubricating oil of 2d. per mile. 


18 


by 
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cwt. 


a 


a speed 


Several references have already been made to 
the new oil engines shown by Messrs. F. Perkins, 


Pall Mall, S.W.1. The particular 


these engines in their small size, 


Limited, 55, 
ot 
the smallest being designed for use in 
l-ton vehicles. Three models were shown, known as 
the Vixen, Fox and Wolf. All three are four-cylinder 
units with a common piston stroke of 4} in., the 
respective bores being 3 in., 3-15 in., and 3-35 in. 


interest lies 


15-cwt. or 


The R.A.C, ratings are 14-4 h.p., 15-8 h.p., and 
IS h.p. The engines are generally similar in design, 
ind it will be sufficient to describe one of them. 


The Wolf engine, which is illustrated in Fig. 36, page 
583, has a speed range of from 300 r.p.m. to 3,500 
r.p.m., and is suitable for chassis in the neighbour 
hood of 30 ewt It develops 20 brake horse-power 
at 1,000 r.p.m., 38 brake horse-power at 2,000 r.p.m., 
und 48 brake horse-power at 3,000 r.p.m. 


The cylinder block and crank-case are cast in 
one piece from chromium cast-iron alloy. The 
crank case is taken well below the bearings on 


each side, the sump being merely a shallow alloy 


cover. The cylinder head is a one-piece chromium 
alloy casting and carries the rockers and rocker 
year for the valve operation. The camshaft is 
located in a passage just below the head at the 


side of the cylinders, short push rods being em- 
ploved, with substantial nuts for valve-adjustment 
The crankshaft 


is carried in five bearings, and is made from nickel- 


located in a convenient position. 


chrome molybdenum-alloy steel. The bearing 
load is taken on steel caps, white-metal lined | 
directly into the steel without any intervening 
loose shells. The pistons are of light aluminium 


alloy with ample metal in the crown to carry off 
the heat, H-section, 
chrome-molybdenum steel stampings 
into the 


the connecting rods are 
The big-end 
rods by the 


and 


bearings are metalled direct 
centrifugal process, and are as thin as possible. 
The small-end bearings are of the full-floating 


Che camshaft, fuel pump, and idling 
roller chain at the front 


An automatic tensioning | 
} 


bronze type 


yovernor driven by 


end of the cylinder block. 


device is provided for the chain. 
It by the makers that the system of 
injection employed embodies a new principle, which | 


is claimed 


makes low maximum pressures practicable in con- 


junction with high crankshaft speeds. An air 
cell is employed, communicating with the main 
combustion space by an inclined passage of Venturi | 
form. The Venturi, however, is reversed as com- 


pared with normal practice, the neck being adjacent 
to the main combustion space and the main tapered 


portion opening out into the air cell. The fuel 18 


injected into the throat at right angles to the 
air stream towards the end of the compression | 
stroke, and injection is commenced at a very 


early stage as compared with an ordinary two-cell 
This fact explains the low 
further 
A small 


spraying direct into the cylinder, | 


airless-injection engine. 


miximum pressure, and the arrangement 


results in exceptionally smooth running. 
auxiliary 


jet, 
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ensures an easy start from cold. 


The atomisers| electrical starter being optional. 








The 


auxiliaries 


are easily accessible for cleaning, as they are merely | have been arranged to facilitate the installation of 


held in place by two nuts. 
of standard design is employed, the pipes to the 
atomisers being all of equal length. The timing 
of the fuel injection is varied automatically. The 
engine is lubricated on the high-pressure system 
throughout, the pump being submerged in the sump 
at the forward end, where it draws in the coolest 
oil. All are located on the near side 
of the engine, shown in Fig. 36, to facilitate 
installation in forward-drive chassis. 

The engines manufactured by Messrs. L. Gard- 
ner and Sons, Limited, Patricroft, Manchester, 
high reputation tor both marine 


accessories 


as 


enjoy a very 


A Bosch fuel-pump/the engine in vehicles with forward drive, and 


| provision is made to rearrange them to suit chassis 
destined for countries with the opposite rule of the 
road. 

The crankcase is in two parts, held together by 
high-tensile studs, which secure the main 
bearings, additional studs being provided to ensure 
rigidity. The upper part is of special cast iron, and 
is fitted with centrifugally-cast interchangeable wet 
liners. The lower half of the crankcase carries the 
|main bearings, and is of light-weight alloy. The 
| cylinder head is a monobloc casting, and carries the 
| camshaft, valve gear, and atomisers. The latter 


also 
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and road use, and it is not too much to say that 
they have taken a foremost place in upholding 
British prestige in both these fields. We described 
two of the marine models on page 251 ante, and 
have also previously dealt with typical road models, 
a 43°5-h.p. six-cylinder engine, for example, 
was described in ENGINEERING, vol. cxxxii, page 
577 (1931). The firm made a particularly com- 
prehensive display at Olympia, and special men- 
tion should be made of a new 51-b.h.p. unit, 
which is being marketed to meet the demand for 
engines suitable for relatively light vehicles. 
This engine is a three-cylinder model, and em- 
bodies the features which have led many users to 


| select Gardner units in preference to any other. 


As our readers will be aware, Messrs. William 
Beardmore and Company, Limited, 36, Victoria- 
street, S.W.1, have a wide experience in the con- 
struction of Diesel engines of all types, their railear 
and locomotive particularly well 
known. One of these described in 
ENGINEERING, vol. cxxxii, page 318 (1931), and it 
is interesting to compare it with the smaller units, 
specially developed for road transport, recently shown 
at Olympia. Three engines were exhibited having 
four, five, and six cylinders, with R.A.C. ratings of 
28-9 h.p., 36-1 h.p., and 43-3 h.p., respectively. 
Each of the three engines has the same cylinder bore 
of 4} in., and the same piston stroke of 6 in. The 
normal speed of 2,000 r.p.m. is also the same in all 
three cases. The five-cylinder engine is illustrated 
in Fig. 37 on this page. This engine develops 85 
brake horse-power at 2,000 r.p.m., and is therefore 
suitable for fairly large vehicles. It is governed 
up to 2,200 r.p.m., and is equipped with starting 
motor, vacuum-brake exhauster, and generator. 
As will be clear from Fig. 37, it is fitted with an 
open-type flywheel suitable for coupling to a 
It can be started by hand, the 


engines being 


engines was 


separate gear-box. 
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are easily accessible for examination. The crank- 
shaft is a drop forging, machined all over, with 
ground journals and crankpins. It is carried in 
seven bearings, the bearing at the flywheel end 
being arranged to take thrust. The gearwheel on 
the shaft driving the auxiliary gear train is mounted 
between the two bearings at the flywheel end. 
The connecting rods are H-section drop stampings 
of special steel alloy. The small-end bushes are of 
phosphor bronze, while the big-end bearings are 
provided with split phosphor-bronze shells lined 
with white metal. The pistons are aluminium alloy 
die castings, and are fitted with one scraper and 
three gas rings above the gudgeon pin, with an 
additional scraper ring below. The gudgeon pins 
are hollow, and are fully floating, with spring rings 
to prevent contact with the cylinder walls. As 
stated, the camshaft is of the overhead type, and is 
driven by gears housed in a compartment at the 
flywheel end of the crankcase. There is one inlet 
and one exhaust valve to each cylinder, the valve 
levers being actuated directly by the cams. The 
adjusting screws are fitted with a ball arrangement 
to eliminate wear on the end of the valve stems. 
One rocker lever on each cylinder is fitted with an 
attachment engaging with decompression gear to 
permit easy starting. In addition to driving the 
camshaft, the timing gear operates the fuel pump, 
governor, water pump, and lubricating pump. A 
special gear is employed to provide for variation in 
the cylinder head joint, this gear automatically 
taking up any backlash. 

One of the most interesting features of the 
| engine is the fuel pump, which is of the firm’s own 
design and manufacture. As shown in Fig. 
it is a self-contained unit mounted on the near side 
of the engine. The plunger for each cylinder is 
actuated by a cam through the medium of a spring- 
loaded tappet. The plunger reciprocates in bushes 
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Fie. 1. Scatina Heaps. Fic. 2. ConpENSER TuBE-ScALING EQuIPMENT. 
Fig. 3. PortaBLeE Motor with THREE Scatinc Heaps. 
which are formed with a helical controlling edge| with the pump. By means of this governor, the 


to vary the quantity of fuel delivered when the | 


plunger is rotated. The plunger is provided with | 
ports which work in conjunction with the helical 
edge, and free from loading. It also 
without sharp edges at its upper end, so that exces- 
sive wear on the bushes is avoided. The atomisers | 
are of the differential spindle spring-loaded type. 
The spindle and guides are renewable, and are 
lapped together to give the necessary working fit. 
The nozzle is of the multi-hole type, arranged to 
give combustion and starting. The | 
governor is integral with the fuel pump, and is | 
designed to control the engine between minimum 
and maximum speeds, only the fuel-pump throttle | 
being coupled to the accelerator pedal. The fuel | 
injection is automatically timed by means of a 
special governor located at the opposite end of the 
fuel pump from the main governor, and also integral | 


is side is 


Lor vd casy 


beginning of fuel injection is automatically advanced 
and retarded with the engine speed. A device 
used in conjunction with the timing governor for 
controlling the minimum power output at any 
given speed, so that full advantage may be taken 
of obtaining increased torque. Means are incor- 
porated with the torque-control for controlling the 
supply of extra fuel required when the engine is 
started up from cold. 


is 


THe NANkKING-PuKow Train Ferry.—From parti- 
culars given in a recent issue of the Chinese Economic 
Bulletin, it appears that the formal inauguration of the 
Nanking-Pukow train ferry and of the new Shanghai to 
Peiping (Pekin) through train service took place on the 
Chinese National Independence Day, October 10. It 
will be recalled that a description of the train ferry was 
given in ENGINEERING, vol. cxxxiv, page 
We understand that one passenger train 
Shanghai and Peiping daily. 
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SCALING APPARATUS FOR SMALL 
TUBES. 


THE necessity for removing scale from the internal 
surface of boiler and economiser tubes was early 
recognised, and portable rotary equipment for this 
purpose has, for some considerable time, been manufac- 
tured by Messrs. F. Gilman (B.S.T.), Limited, 22]. 
High-street, Smethwick, as reference to previous issues 
of ENGINEERING will attest. Where the tubes in 
question are above 2 in. in internal diameter, as is the 
case with many types of cylindrical and water-tube 
boilers, the removal of carbon deposits from the tubes 
of the former, and scale from those of the latter, is an 
easy matter, the scaling head being provided with three 
or more teeth cutter wheels on swivelling axes, the 
centrifugal force due to the high speed of rotation of 
the head giving a sufficient degree of pressure to the 
cutters to effect the removal of hard deposits. There 
are, however, numerous instances in which tubes, 
considerably less than 2 in. in internal diameter, are 
employed, as in the three-drum types of water-tube 
boiler, the cylindrical smoke-tube boilers used for the 
recovery of the heat of waste gases in gas and steel 
works, &c., evaporators, vacuum pans, and condensers. 
In these, a considerable degree of deposit of one kind 
or another is apt to form, and the difficulties of remov- 
ing it are accentuated by the fact that such tubes are 
generally of small diameter, and are proportionately 
much longer. The main difficulty is, however, that if 
the type of head so successful with the larger tubes is 
employed, it is necessary to run the head at very high 
speeds in order to obtain anything like effective centri- 
fugal action; in some cases 6,000 r.p.m. or 7,000 r.p.m. 
would be necessary, and this means the use of speed- 
increasing gear-boxes on the electric driving motors. 

Messrs. Gilman have accordingly developed and tried 
out in practice a new form of scaling head for small 
tubes, which can be run with satisfactory results at a 
speed of 2,800 r.p.m., this speed enabling standard 
patterns of motors, either direct-current or alternating- 
current, to be employed, without speed-increasing gear. 
This new head and its operating gear is illustrated in the 
accompanying Figs. 1 to 3. In the first place, it may 
be mentioned that the head is supplied in sizes suitable 
for tubes from 2 in. down to $ in. in internal diameter. 
Two sizes of head are shown in Fig. 1. It will be seen 
that they are provided with two cutters, or brush and 
burnisher as the case may be, and that these are 
mounted on separate arms. The centrifugal action is 
increased to the effective point at the lower speeds used 
by means of spring pressure. The arms are hinged in 
the body in a manner similar to that of the blades of a 
pair of scissors, and have short extensions inside the 
body which enter into a spring-operated plunger having 
an internal taper; the result is that the cutters, &c., 
are pressed outwards against the surface of the tube. 
The only wearing parts are the cutter wheels which, it 
will be gathered from Fig. 1, may be easily detached 
from their sockets in the arms. 

The heads are rotated by a flexible shaft, as with the 
larger sizes of ** Skatoskalo”’ tools, and require very 
little room for their introduction into the tubes. This 
feature is well illustrated in Fig. 2, in which the tubes 
of a condenser are shown in the process of being de-scaled 
through the ordinary inspection openings without the 
heavy end doors having had to be removed. As the 
average condenser in an electric-generating station has 
at least 5,000 tubes, retubing is to be avoided where 
possible, and it is necessary that the time taken to 
clean them should not be added to by preliminary ar- 
rangements for carrying it out. Fig. 2 shows that the 
equipment provided is very simple and portable, all 
that is required to start up being the plugging-in of 
the motor leads. The time required for cleaning a large 
number of tubes can be further reduced by employing 
a motor sufficiently powerful to drive two or three 
flexible shafts simultaneously. Such an outfit is 
shown in Fig. 3, a geared head being used to drive 
three shafts from the motor spindle in the centre of 
head. Portability is secured by mounting the motor 
and control gear on a small trolley. In conclusion, it 
may be noted that, while the makers of the tools do 
not claim that they will remove excessively heavy 
deposits of scale, they do claim that they will effectively 
remove reasonable deposits without damage to the 
tubes operated upon, whether these be of steel or brass. 
As to the latter material, numerous condensers have 
been thoroughly cleaned without damage, and glass- 
hard deposits have been successfully removed from the 
tubes of evaporators used in the manufacture of beet 
sugar. 


Soctkrk pes InGénreurs Crvits pE France.—Mr. 
W. R. Howard has been elected president, Messrs. H. K. 
Scott and R. H. Stanger vice-presidents, Mr. T. J. 
Gueritte honorary treasurer, and Mr, A. Kirkwood Dodds 
honorary secretary, of the British Section of the Société 
des Ingénieurs Civils de France, for the session 1933-1934, 
The offices of the Section are at 82, Victoria-street, 
London, 8.W.1. 
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HEAT LIBERATION 
MISSION IN LARGE 
ERATING PLANTS.* 


AND TRANS- 
STEAM-GEN- 


By E. W. Rosey, M.1.Mech.E., and W. F. Hartow, 
4.M.1.Mech.E. 
AcTHoven the combustion of coal is a chemical 


reaction of the most commonplace occurrence, exact 
information on the manner in which the process takes 
place and the conditions necessary for the best results, 
The demand 
for larger and more efficient steam-raising units, arising 
from the development of electric power, led to a much 


was until recent years very in omplete 


closer examination of the problem, and the results of a 
large amount of research work are recorded. At 
the same time, additional knowledge of certain aspects 
of the subject is still required and further research into 
In a boiler plant, the fuel 
at a high rate in order to limit the 
and cost of the steam-raising equipment, and the opera- 
tion must be accomplished with the minimum quantity 


now 


these matters is desirable 


must be burnt size 


of air with which complete combustion may be obtained, 


in order to minimise the loss by rejection of heat to 
the stack. This must be done without causing the 
formation of any appreciable quantity of smoke. 

The Development of the Mechanical Stoker.—The 


difficulties inherent in the hand-fired system with natu 
ral draught resulted in the development of the chain 
grate stoker, by which means a fuel bed of uniform 
thickness could be continuously introduced into the 
furnace without any appreciable influx of uncontrolled 
air. This was followed by mechanical draught, and the 
result of this and other developments is the forced 
stoker, is to-day pe rhaps 
used for steam-raising 


mechanical which 


widely 


draught 


the most equipment 


Fig.S. FLAME CONTOUR WITH 
VARYING PERCENTAGES 
OF SECONDRY AiR. 
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purposes In the early installations of mechanical 
stokers with natural draught, the machines were set 
1 few feet from the boiler tubes under a refractory 


arch, the function of which was to ignite the fuel and 
form a deflecting channel for the volatile gases to direct 
them into the air stream rising through the rear of the 
Comparatively good results were obtained with 
but smoke the amount 
was considerable and the rate 


grate. 
these arrangements, to avoid 
of excess air necessary 
of combustion was limited by the stack draught avail- 
able. This also limited the thickness of the fuel bed to 
t in. or less, for the less the resistance of the fuel bed 
the greater the quantity of air induced through it by 
a given draught, and, with a constant CO, content, 
the greater amount of fuel would be burnt. Notwith- 
standing the later adoption of mechanical draught, the 
° Mechanical 
Abridged 


Paper read before the Institution of 


Engineers, on Friday, November 17, 1933 


same type of settings and fuel bed thickness persisted 
for years. The continued cost of maintaining arches 
eroded at the higher gas velocities resulted in the evolu- 
tion of archless settings in which it was found possible 
to burn many classes of fuel satisfactorily, provided 
that there was sufficient furnace volume to allow of the 
diffusion of the leakage air and weak gases into the 


| rich gases from the front of the grate, and to complete | 


combustion in the furnace. This has brought into 


| may be better understood by consideration of the experi- 

ments carried out in 1917 by H. Kreisinger, F. K. Ovitz, 
and C. E. Augustine, as recorded in Technical Paper 
| No. 137 and its companion report, Bulletin No. 135 of 
|the U.S. Bureau of Mines, since these appear to be 
|the most thorough investigations into the process of 
} combustion in and above the fuel bed that have been 
recorded. 


The first-mentioned deals with the combustion in 


vogue what has been referred to as the “furnace|the fuel bed of hand-fired furnaces and proves that 
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bustion of the volatile id . " a ‘ : 
gases, but, by creat Curves showing Progress of Combustion in experimental flue fitted with Murphy 
ing turbulence, renders mechanical stoker with secondary air (U.S. Bureau of Mines). 
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available for combustion the inevitable amount of | when bituminous coalor anthracite or coke is being burnt. 


adventitious air from the rear of the grate. 

The Secondary air, 
mostly induced by natural draught, has been provided 
for in designs of furnaces at least as far back as 1830, 
but nevertheless it was, until a few years ago, the excep- 
tion to find any large externally fired boiler equipped in 
this manner, and in those cases it was generally inade- 
quate in amount or incorrectly applied. In the authors’ 
opinion, the advantages of secondary air in large 
steam generator practice have never been fully explored 
because of the mistaken idea that in order to burn coal 
with a minimum of air it is necessary to pass the bulk 
of it through the fuel bed, and that secondary air 
approximating to 10 per cent. in volume is only advan- 
tageous for the prevention of smoke from bituminous 
coals. The theory appertaining to the use of secondary 
air in a general manner, perfectly well known, but 
the authors think that the full importance of the subject 


ipplication of Secondary Air. 


practically all the oxygen in the air entering the fuel 
bed from below has disappeared at a level of approxi- 
mately 4 in. above the grate. The rate of burning 
varied between 20 Ib. and 185 Ib. per square foot per 
hour with fuel beds 6 in. or 12 in. thick. maintained 
constant during the experiment. The investigators 
state that the ratio between the weight of air supplied 
and the weight of fuel gasified remained constant at 
about 7:1, so that only about half of the 15 Ib. of air 
required to burn the fuel can be supplied through the 
fuel bed, and the balance must be supplied above, to 
burn the combustible gas, which is present on the sur- 
face of the fuel bed to the extent of 20 per cent. to 
32 per cent. of the total. 

Later, in 1922, Audibert* carried out experiments 
to ascertain the effect of leakage air and to find how 


‘ 


* Revue de U Industrie Minérale, 1922, vol. 37, page 351. 
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the gas composition varied when starting with a com- 
pact level bed of coke and allowing it to burn away 
under a constant rate of air supply, until the tem- 
perature of the gases began to fall. His grate was 
3-3 ft. by 1-65 ft. built at one end of a horizontal 
combustion chamber and connected to a flue 30 ft. 
long; he found that the composition of the gases 
varied with the rate of air supply and this seems to 
conflict with the conclusions of the U.S. Bureau of 
Mines. This is probably explained by the fact that his 
type of experimental furnace allowed of a greater per- 
centage of leakage at high rates of air supply than at 
lower rates. The interesting fact, however, is that he 
found that the gases from a 6-in. fuel bed contain a 
large proportion of combustible gas and little oxygen, 
thus confirming the finding of the U.S. Bureau of 
Mines. In a modern chain-grate stoker the leakage 
air forms a far smaller proportion of the total air than 
in Audibert’s furnace, because the grate area is many 
times larger, and the length of the boundaries of the 
fuel bed does not increase proportionately. Moreover, 
the design of the modern stoker is such that leakage air 
is reduced to a minimum. It follows, therefore, that 
without secondary air equipment, the only passage for 
the admission of the air necessary for the complete 
combustion is through the grate surface. To permit 
of this, the fuel bed has to be burnt off prematurely 
and restricted in depth. 

The second paper referred to above, namely, Bulletin 
No. 135 of the U.S. Bureau of Mines, deals with the 
combustion process in the space above the fire. The 
material presented in this report consists principally 
of the results of about a hundred tests to determine 
how the gas composition varied in a long combustion 
chamber fired by a “ Murphy” side-feed mechanical 
stoker, when coals of varying characteristics were 
burnt. In all these tests, secondary air was admitted 
at quite a low pressure of 0-1 in. to 0-2 in. of water 
through a series of tuyéres extending over the whole 
length of the fuel-admission openings. Fig. 2 illus- 
trates the combustion process in the space above and 
beyond the fuel bed. It will be observed that the 
combustion proceeded at first very rapidly and then 
at a decreasing rate, until at the section C only 0-4 per 
cent. of combustible gas remained. Beyond this section 
the CO, content continued to rise and the O, content 
to fall at a slow but definite rate, up to the last section 
at which samples were taken, showing that oxidation 
and, therefore, liberation of heat, was still taking place. 
Due to the reduction in the amount of combustible 
matter, it is obvious that no flame would be evident 
after the gases had passed section C; in fact, visible 
evidence of combustion would probably disappear 
before this point was reached. The fact that slight 
oxidation was subsequently proceeding, however, 
indicates definitely that a certain amount of heat was 
being liberated in the zone beyond the flame. Although 
this matter was not referred to by the investigators, 
who consider that to all intents and purposes the process 
was completed at C, the continued release of heat in this 
stage of the operation is important when considering 
the performance of heat-absorbing equipment. In 
addition to combustible gases, a large proportion of 
tar and a certain amount of soot was present. At 
11 in. from the fuel bed, the tar and soot had almost 
disappeared and beyond this point were completely 
absent. The methane (CH,), which is also present 
at the surface of the fuel bed, quickly disappeared in a 
similar manner. The soot, tar, and methane resulted 
from the distillation of the volatile matter in the coal 
and, discussing the combustion of this volatile matter, 
the investigators reported that: ‘ All hydrocarbons 
are unstable at furnace temperature, and unless 
enough air to ensure complete combustion is quickly 
mixed with them at the time they are distilled, they 
are quickly decomposed, the ultimate product consisting 
mostly of soot, H,,andCO. Ata distance of 1 ft. or 2 ft. 
from the surface of the fuel bed, only a very small 
amount of hydrocarbons can be found in any state, 
gaseous, liquid, or solid. The persistence of CO 
in the furnace gases is not due to the difficulty of 
burning it, but to its constant formation by the reaction 
between soot and H, and CO,. The cooling surfaces 
do not cause the formation of soot, they merely collect 
soot and prevent its combustion.” This indicates 
the necessity of introducing the oxygen as close as 
possible to the fuel bed. These investigators, however, 
seem to have been voices crying in the wilderness, for 
few boilermakers or operators have, up till the present, 
appreciated that secondary air may be used in anything 
approaching the volumes they indicate and that it must, 
to produce the best effect, be impelled into the furnace 
in such a manner that it reaches those regions from 
which the combustible gases are rising. The time 
required for the air and combustible gases to diffuse 
together governs the length of the flame. 

Rate of Heat Release per Unit Volume.—Referring 
again to Fig. 2, the authors have calculated the rate 
of heat liberation in the experimental furnace up to 
the point C where combustion is practically complete, 





and find this to be of the order of 120,000 B.Th.U. per 
cubic foot per hour. In view of the fact that in the case 
of many furnaces in operation to-day it has been 
considered necessary to provide a sufficient volume 
to allow for a heat liberation rate of not more than 
30,000 B.Th.U. per cubic foot per hour, it is clear 
that they are not as efficient as the experimental 
furnace used in Kreisinger’s tests. There is not the 
slightest doubt that much higher rates of heat liberation 
in boiler furnaces are possible. Notwithstanding the 
difficulty of drawing oxygen through the fuel bed 
for combustion of the furnace gases, secondary air was, 
as has been mentioned, seldom employed until the last 
year or two in large steam generator furnaces. Even 
so, it cannot be disputed that these installations 
worked and are still working comparatively satis- 
factorily, asregardscombustion. Their success depends 
on the maintenance of a comparatively thin fuel bed, 
and, by burning it off prematurely, the requisite second- 
ary air can be obtained through the thinner part of the 
fire and brought into contact with the combustible 
gases by means of arches. In these installations, 
however, smoke is often troublesome, and a long 
flame, which often extends through the boiler into the 
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superheater, is a feature of their operation. The large 
furnaces which are now being adopted are the outcome 
of the experience obtained with such installations. 
During the past year the authors have given much 
attention to the applications of secondary air and 
find that, given a suitable arrangement, as much as 
40 per cent. of the combustion air can be introduced 
above the fire without using any greater excess of air 
than was previously necessary ; in fact, with installa- 
tions equipped in this manner it has been possible 
to operate with a lower margin, as has been indicated 
by an increase in the CO, content up to 16 per cent. 
at the boiler outlet. This result possibly arises from the 
decrease in adventitious air due to the lower under- 
grate pressure necessary to pass the decreased volume 
against the resistance of the grate and the fuel. It is 
also found that when this method of operation has 
been applied to large combustion chambers the upper 
part is redundant and the flames, which, without 
secondary air, had extended into the boiler passes and 
beyond, become shortened in the manner shown in 
Fig. 5, which gives the approximate contour of the 
flame with varying percentages of secondary air. The 
arrangements for admitting the air in this installation 
are not ideal because of the tendency to project the 
flame towards the rear wall of the furnace, and, to 
counteract this, the authors consider that another 
row of jets should supply air from the rear and possibly 
from the sides of the furnace. The effect of injecting 
the air on all sides would be to create intense turbulence 
above the fire bed and to prevent the flames from 
impinging on the furnace walls. 

It is generally agreed that in the case of chain-grate 
stokers, as installed a few years ago, in which no 
secondary air was applied, it was impossible to burn 
off the coke when a fuel bed thicker than 4 in. was used, 
no matter how much pressure was applied under the 
grate, and the doubt has been expressed as to whether 
secondary air would effect an improvement. The 
difficulty was probably due to the fact that, without 
secondary air, the combustion above a thick fuel bed 
must, of necessity, be very sluggish, due to the absence 
of air, and this would naturally retard the rate at which 
the fuel was ignited and consumed. In any case, 





it has been found possible, with adequate secondary 
air properly applied, to use fuel beds of a depth more 
than double that hitherto considered the maximum. 
Thus efficient secondary air admission would appear 
to render unnecessary the large furnaces used to-day 
and would permit of much thicker fuel beds than have 
been previously adopted as a basis of stoker design. 
Hence the width of stokers may be proportionately 
reduced, permitting the use of narrower boilers. This 
would, in turn, permit of much higher gas velocities 
being adopted in the convection tubes of the boiler 
and superheater, which would have an important 
influence on the heating surface required, as will be 
discussed later. 

Effect of Thicker Fuel Beds.—It might be thought 
that any considerable increase in the fuel bed thickness 
above that commonly used would exert a damaging 
influence on the stoker and furnace walls, due to the 
increased rate of fuel burning that it would involve. 
The authors do not consider that there is any real 
ground for apprehension of such effects. With regard 
to the heating of the stoker, a great amount of light 
has been shed on this most perplexing effect by some 
experiments by J. D. Maughan, described in a paper 
read before the Institute of Fuel by Dr. Grumell.* 
From his observations given in Fig. 8, of the constitu- 
tion of the fuel bed and the corresponding grate 
temperatures, it is clear that the acquisition of heat 
by the grate occurs chiefly in the zone where the 
incandescent fuel is in contact with the grate surface. 
Similar conclusions have been reached by the authors 
and these serve to show quite. definitely the fallacy 
of the hitherto accepted idea that the heating of the 
grate is principally due to radiant heat from the furnace 
falling on the uncovered part of the grate surface at the 
rear of the stoker. Other conditions being equal, it 
can be shown that the length of time during which a 
grate member is in contact with the incandescent 
coke is the same for any thickness of fire, but obviously 
the greater the thickness of the fuel bed, the lower is 
the rate of travel of the grate, from which it follows 
that the grate members are subject to this condition 
less often and so keep cooler, as has been found in 
practice. Some observations which show how the 
temperature of the grate entering the furnace varies 
with the speed, when operating with a constant fuel 
consumption, are given in Fig. 9. From these results 
it is clear that with a given rate of fuel consump- 
tion the grate temperature generally can be reduced 
by thickening the fuel bed and reducing the speed. 
By adopting suitable speeds and fire thicknesses, 
therefore, it appears quite possible to increase greatly 
the rating of the stoker and to maintain temperatures 
even lower than are encountered with the relatively 
thin fires and fast speeds which are at present in 
general use. 

Regarding the effect on the furnace walls, it 
admitted that the smaller the furnace the greater 
will be the intensity of radiant heat falling on a unit 
area of the wall surfaces. Therefore, an increase in 
the heat liberation rate certainly increases the severity 
of the temperature conditions which the walls 
have to withstand The modern all-metal water- 
cooled wall is, however, in the authors’ opinion, well 
able to withstand the conditions that such an increase 
in the combustion chamber rating would involve. 
Apart from the advantages in reducing the size of 
the furnace described above, the efficient introduction 
of secondary air, by producing prompt and complete 
combustion, results in practically complete elimination 
of smoke. In such plants as can be considered to 
have an efficient secondary air equipment, the dis- 


Is 


charge from the stack is invisible. There appears 
also to be a marked decrease in the amount of 
grit, which may be due to a lower air velocity 
through the fuel bed. Another important advan- 


tage gained by introducing a large percentage of 
the combustion air above the fire, which should not 
be overlooked, arises from the fact that it is thereby 
possible to utilise a greater quantity of heat in the 
combustion air without increasing the temperature of 
that passing through the grate. Considerations of 
economy in steam consumption in the modern power 
plant require that the feed-water temperature is raised 
as high as possible by steam bled from the turbine 
before it is returned to the boiler unit, and, with 
advancing boiler pressures, the desirable feed tempera- 
ture to the economiser rises accordingly. The duty of 
the air heater in reducing the gases to an economical 
stack temperature therefore tends to increase, but in 
mechanically-fired plants this is, at present, limited 
by the permissible temperatures at which the pre- 
heated air may be passed through the grate and fuel 
bed without fusing the fuel. By introducing a large 
proportion of the air at a high temperature over the 
fire bed, in which case high temperature presents no 
objections, and by still limiting the undergrate air 
temperature to a safe figure, the total heat capacity 
of the combustion air may be substantially increased. 


* Journ. Inst. of Fuel, 1931-32, vol. v, page 366. 
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The Transmission of Heat Although the laws | 


which govern the transfer of heat by radiation in 
boiler furnaces are somewhat obscure, it can be said 
that those governing convection heat transfer have 
now been definitely established, and can be applied in 
a fairly satisfactory manner to the problem of boiler 
design An important difference between radiation 
and convection is that the latter effect can always be 
increased by increasing the speed at which the gases 
pass over the surface Assuming a steam generator 
designed so that the furnace is completely water cooled 
by tubes forming part of the boiler circulation system, 
one effect of reducing the furnace dimensions and 
increasing the rate of combustion over the fire bed 
would be to reduce the amount of radiant heat surface, 
ond at first sight this might be thought a disadvantage. 
It will be clear that with a smaller chamber the radiant 
heat surface will still receive the same total amount 
of radiant heat, but at a greater intensity, as the surface 
is nearer the source of the radiation. It will therefore 
he more efficient. Quite apart from this, however, it 
is not disadvantageous to compensate for the loss 
of radiant heat surface due to the reduction of furnace 
by an | 
amount dependent on the adopted gas velocities. Not | 


volume, by an increase of convection surface 


only is the convection mode of heat transfer the most 
important effect in most boilers, but it is also the 
manner in which the heat is transmitted in the 


| 
economiser and air heater. | 


(T'o be continued.) | 


THE WESTINGHOUSE ASH 
EVACUATOR, 


Tae question of the disposal of ashes from the larger 
steam-raising units employed in modern ametntian’ 
stations, etc., has been attacked in a variety of ways, 
among them the sluicing or carriage of the ash in 
suspension in water to some point outside the boiler | 
house where the solids can be conveniently deposited 
before final disposal. 

Among the modern hydraulic systems is one intro- 
duced by the Westinghouse Electric and Manufacturing | 
Company, of East Pittsburg, Pa., U.S.A., and illus- 
trated in Figs. | and 2 annexed. In distinction from 
the usual sluicing methods employing troughs, the 
Westinghouse is a piped system, the amount of water 
required being greatly reduced. The standard clinker 
rolls are replaced by larger rolls, which grind every- 
thing coming down to a suitable size for handling 
subsequently by the ejector system. The ashpit sides 
diverge, as shown in Fig. 1, thus preventing arching, 
and large manhole fitted to facilitate 
work, etc. The bottom of the ashpit is concave in 
cross-section, and stepped from one end to the other 
longitudinally as in Fig. 2. At each step, and at the 
ends, hydraulic nozzles are arranged to wash the ash 
down towards a sluice gate opening, through which 
the sludge passes to an ejector The ejector lifts the 
material to the required height and conveys it in a 
large diameter discharge pipe to a pit where the ashes 
settle in the usual manner, to be handled subsequently 
by grab or other means. 
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It will be noticed that the ashpit is kept flooded, CATALOGUES. 
the water level being determined by the swan-neck on ; 
- Motor Car Diesel Engines.—Messrs. F. Perkins, 


the right of Fig. 1. This prevents the entry of air 
by way of the clinker rolls, and the submerging of the 
rolls keeps them cool and assists in the disintegration 
of the clinker. The ashpit can be constructed of 
concrete or of cast-iron plates. The 20-in. sluice gate 
is hydraulically operated and connects with a 12-in. 
discharge line at right angles, up which the high pres- 
sure ejector is directed. The ejector is supplied with 
water at about 125 lb. per square inch pressure, 
obtained from the plant service or a special pump. | 
The emptying of an ashpit takes from 1 to 5 minutes, | 
the evacuation being under the automatic control of 
an ash level gauge. This is indicated in Fig. 1. It is 
operated from the clinker rolls through lost-motion 
linkage, and when, on being lifted and lowered, contact 
is made with the ash pile at a certain level, automatic | 
operation of the ejector gear follows. Hand control 
can also, of course, be arranged. The sequence of 
operations is as follows: The ejector valve is first 
opened and then the valve for the ashpit nozzle is 
opened. This is followed by the opening of the sluice 
gate. After evacuation these operations are reversed. 

The system involves no pump for handling ash-laden 
and gritty water. No manual labour is required and 
all nuisance from dust, gas or water in the basement 
is eliminated. The construction makes possible a 
smaller height than usual for the basement, reducing 
building costs, not only on account of features of the | 
design, but through periodic automatic evacuation 
rendering ash hoppers with large storage volume 
unnecessary. The high concentration of the ash in 
the sludge fed by the nozzle jets to the ejector makes | 
it possible for the latter to operate very efficiently, so 
that relatively small quantities of high-pressure water 
are used. 


' 


Tue Roya Sanrrary Instirvre.—The forty-fifth 
»ongress of the Royal Sanitary Institute and the health 
exhibition in connection therewith will be held at Bristol 
in July, 1934. The exhibition will be open from Monday, 
July 9, to Saturday, July 14, at the Colston Hall. 
Applications for space at the Exhibition should be 
made on the official form obtainable from the secretary of 
the Institute, 90, Buckingham Palace-road, London, 
S.W 


OPENING FOR Britisn Propucts Aproap.—Confi- 
dential reports on the markets for motor vehicles in the 
Netherlands East Indies, for pedal cycles in India, for 
commercial vehicles in Portuguese East Africa, for 
internal-combustion engines in Belgium, for enamelled and 
aluminium hollow-ware in British East Africa, for 
wireless apparatus in Turkey and in Poland, and 
for X-ray and electro-medical apparatus in New Zealand, 
have been prepared by the Department of Overseas 
Trade. Interested United Kingdom firms can obtain 
copies of the reports on application to the Department, 
at 35, Old Queen-street, London, 8.W.1, quoting reference 
No. G.Y. 12,997 in the case of the Netherlands East 
Indies, G.Y. 13,000 in that of India, G.Y. 13,001 in that 
of Portuguese East Africa, G.Y. 13,055 in that of Bel- 
gium, G.Y. 13,063 in that of British East Africa, A.Y. 
11,978 in that of Turkey, A.Y. 12,023 in that of Poland, | 
and A.Y. 12,026 in that of New Zealand. 


| Company, 


Limited, 55, Pall Mall, London, 8S.W.1, have issued a 
pamphlet on “‘ A Car-Size Diesel Engine.’ describing, 
and giving full dimensions of, Vixen-Fox-Wolf engines 
for installation in cars and motor vehicles. Conversions 
already made are referred to. 


Standard ball and rolle1 
introduced into designs 


Ball and Roller Bearings. 
bearings are so frequently 


|} of all types of machinery, that the new catalogue of 


the various types made by The Hoffmann Manufacturing 
Company, Limited, Chelmsford, must prove of interest 
to designers. All dimensions are tabulated 


Bin Level Indicator. 


The equipment, known as the 


| Tollemache bin level indicator, made by Messrs. Elliott 


Brothers (London), Limited, Century Works, Lewisham, 
London, 8.E.13, and affording definite information when 
an enclosed receptacle is filled with any powdered sub- 
stance to a predetermined level, is fully described in a 
recent publication. 


Lighting Equipment.—The lighting fittings with 
** Maxlume " reflectors, for all the varieties of home, 
office and workshop services, are dealt with in a new 
eatalogue issued by Veritys, Limited, Aston, Birming- 
ham, 6. Weatherproof lanterns, ships’ fittings and 
decorative enclosed units are included. An inserted list 
gives particulars of the firm’s electric fires 


Motors and Generators We have 
Holmes and 


Direct Current 
received a pamphlet from Messrs. J. H. 
Limited, Hebburn-on-Tyne, dealing with 
the “* Castle ’’ type motors and generators. These are 
built to comply with the British Standard Specification, 
and made in protected, pipe-ventilated and totally- 
enclosed types. 


Tea Rollers and Tea Preparing Machinery.—Two 
publications received from Messrs. Davidson and Com- 
pany, Limited, Belfast, deal with these plants. The first 
gives a complete description of the standard machine, 
with many illustrations of components, dimensions and 
shipping specification. The other list covers a variety 
of tea machinery, for withering, roll breaking. drying, 
cutting and sorting, and mechanical packing 


Filter Presses, Dryers and Mizxers.—Varieties of filter 
presses used in the brewing industries, for varnish making, 
for oils, fats and glycerine, for sugar extraction, and 
for ores, are dealt with in a catalogue received from 
Messrs. Davy Brothers, Limited, Park Iron Works, 
Sheffield. Vacuum, and atmospheric film dryers for 
various industries and evaporators, such as are used in 
the milk industry, are also described. 


jtomic Diesel Engines.—Catalogues relating to stan- 
dard engines of the atomic Diesel type made for land 
purposes in sizes from 5 brake horse -powe r to 540 
brake horse-power, and of marine engines from 27 brake 
horse-power to 450 brake horse-power, have been received 
from Messrs. Petters, Limited, Westland Works, Yeovil. 
The details of construction, which ensure their reliability 
and efficiency, are dealt with fully. 


Bakelite Lamps and Torches.—Messrs. Clang, Limited, 
Crown-yard, Cricklewood, London, N.W.2, have recently 
put a line of bakelite battery lamps and torches on the 
market. The former, which has been designed to take 
an ordinary three-cell battery and is 24% in. long by 
#} in. by 2§ in., is produced in six colours. The latter 
is made in two sizes, to take either a two or three-cell 
battery, and is made in three colours. 
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33,000-VOLT TURBO-ALTERNATOR. | so conduces to the silence of the machine. The very 

| light weight of the end shields is also a great con- 
| venience when they have to be removed for 

Tue alternator, which is illustrated in Figs. 21, | inspection of the machine. 

23 and 24, has a maximum continuous capacity of} The characteristic feature of the alternator, 
20,000 kW at 0-8 percent. power factor. It runs at | however, lies in the design of the stator conductor 
3,000 r.p.m., generating current at 50 periods and | bars. These take the form of three-core concentric 
at a pressure of from 33,000 volts to 36,000 | circular cables, made of wire stranded in the usual 
volts between phases. It is of specialinterest not only| way but having micanite insulation around each 


on account of its high generating voltage and the | Calling the three cores “ bull,” “ inner ” and 


(Concluded from page 563.) 





core. 
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Fie. 21. ALTERNATOR, SHOWING END-WINDINGS. 





VoLTaGE CURVE. 


> Fie. 22. 


‘“‘ outer’ respectively, the bulls of each phase are 
connected in series ; this series is connected to the 
series formed by the inners, and this again to that 
formed by the outers. Each phase comprises 88 
conductors, arranged in 20 circular slots. The 
central or bull conductors are at the highest poten- 
tial, and the outer conductors at the lowest. In 
service the maximum potential difference between 


consequent peculiar features of its design, but also 
by reason of the complete and efficient system of 
ventilation with which it has been provided. 

The stator frame, which is of welded-steel con- 
struction, is no larger than that of an ordinary 
low-voltage alternator, though the end shields are 
a little deeper in order to provide more accommo- 
dation for the end windings. The end shields are} 





not made of cast-iron as usual, but are formed of 
a non-conducting and non-magnetic material, which 
has obvious advantages over metal for the purpose. 
It eliminates, by its nature, all losses due to eddy 
currents caused by the rotating field, and it can 
be attached to the studs clamping the end windings, 
without fear of magnetic short-circuiting. This 
attachment checks vibration or “ drumming,” and 





any two adjacent components of the concentric 
system is about 7,000 volts, and the maximum 
potential between the outers and earth only about 
6,400 volts, so that in spite of its high generating 
voltage, the insulation of the machine is stressed 
no more highly than in any ordinary alternator. 
Before insertion in the stator every conductor is 
submitted to test pressures of 100,000 volts, 67,000 


volts and 34,000 volts, applied, respectively, to the 
bull, inner and outer conductors. These pressures 
are maintained for five minutes. When the con- 
ductor bars are in their respective slots in the stator, 
the ends of the several conductors are connected 
by means of copper strips which are so arranged 
that the width of the strip is opposed to the direc- 
tion of the bending forces. After insulating the 
end windings are supported by blocks of impreg- 
nated wood, and the whole system is clamped firmly 
together by insulated studs. The clamps are of 
gunmetal and are held in micantite troughs. It 
may be mentioned that, partly owing to the small- 
ness of the currents in a high-tension alternator. 
and partly to the spacing of the end windings, the 
forces in the end windings due to a short circuit 
are very much less than those occurring under 
similar conditions in an ordinary machine. More- 
over, every high-voltage machine is required to 
withstand repeated sudden short-circuits across its 
terminals at full speed and voltage before it leaves 
the works. A further test which is always applied 
to the completely wound stator, consists in the 
application, for five minutes, of such voltages to 
the conductors that the whole of the insulation is 
under the same stress as if the machine were actually 
generating at 116,000 volts between phases instead 
of at the service figure of 33,000 volts. 

Referring to the arrangement of the stator slots 
it will be noticed that the inner and outer rows of 
the slots are connected by a narrow gap which is 
continued from the inner slot to the stator bore. 
The slots in the intermediate row are similarly 
connected by a gap with the bore. The gaps are 
introduced and their proportions are so designed 
as to limit the current in the stator windings under 
short-circuit conditions. The machine is thus 
perfectly able to withstand the severest current 


|surges which may occur in commercial service. 


Furthermore, owing to the disposition of its con- 
ductors and the lower voltage gradients in their 
insulation, the high-voltage alternator is stressed 
less severely by voltage surges than the ordinary 
combination of a low-voltage alternator and trans- 
former. The gain in efficiency of a 36,000-volt 
machine, compared with one of 11,000 volts and its 
step-up transformer is shown in Figs. 25 and 26. 
Fig. 22 is an oscillogram of the voltage between 
phase terminals ; the wave, quite free from ripples, 
differs from a pure sine curve by less than | per cent. 
Ventilation is effected on the closed air-circuit 
system, which has been carried, as shown in Figs. 27 
to 29, to its logical conclusion by including in the 
system the exciter, the alternator sliprings, and the 
motor of the ventilating fan. The whole of the elec- 
trical parts of the unit are thus protected from dust 
and moisture and continuously cooled by clean air. 
The air circulation is maintained by a motor-driven 
fan mounted inside the alternator foundation block, 
the motor alone being external to the foundations, 
though the fan bearings are easily accessible even 
when the plant is running. By this arrangement a 
large amount of space is saved in the basement and 
the path of the air flow is considerably improved. 
The heated air leaving the alternator passes through 
the air cooler, which is arranged in two sections. 
Each section alone has sufficient capacity to enable 
the alternator to be run continuously at 80 per cent. 
of its full load, so that either section may be cleaned 
while the other maintains the plant in service. 
The alternator is cooled by the now well-known 
arrangement of ducts, originated by Messrs. C. A. 
Parsons and Company, Limited, and providing 
uniform cooling of any machine independently of its 
length. The stator casing is divided into a number 
of separate chambers along its length. Every 
alternate chamber is a pressure chamber, and the 
cool air enters these chambers in parallel. It escapes 
into the adjacent exhaust chambers on each side by 
first flowing radially inwards through the air ducts 
in the core, towards the conductors and the core 
teeth. Here the flow divides, part of the air reach- 
ing the air gap, flowing axially along it and into the 
ducts leading it outwards again into the adjacent 
exhaust compartments of the stator casing. The 
remainder of the air passes axially along the passages 
provided by the reactance slots and rejoins the por- 
tion which went round by the air gap. It will be 





evident that by this means both core and windings 
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33,000-VOLT ALTERNATOR FOR SALT RIVER POWER STATION, CAPE TOWN. 


Fig. 24. ELEVATION OF STATOR END 
WINDINGS 











(For Description, see Page 589.) 





CROSS SECTION THROUGH STATOR 
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vasa 
in the vertical loads for continuity. Another 
engineer facing the same problem* believes that 
‘generally it will be found sufficient to design 
floor beams for a moment of 0-7 of the gravity-load 
moment together with the end-wind moment at 
increased wind stresses.”” Another engineert uses 
WL 

lees 

* John Portas, “‘ Rigid Frames and Continuity in 
Tall Buildings,” Engineering News-Record, vol. civ, 
page 780 (1930). 

+t H. C. Whittlesey, ‘‘ The Design of Tall Buildings 


to Resist Winds,” Proc. Am. Soc. C.£., vol. lv, page 997 
(1929). Discussion. 


the sum of the wind stresses plus times the 
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, gravity loads as the basic moment for the design of 
| connections and girders. In the 40-storey Union 
Trust building in Detroit the beams were considered 
fixed at ends for gravity loads, and :connections 
of floor-beams to columns were designed for moments 
obtained by adding gravity-load moments and 
wind moments.* The present writer has offered 
for discussiont on this subject the suggestion of 
Professor Ewart S. Andrews from his book, The 
Strength of Materials :— 

“The actual bending-moment diagram for such 


| beams will be somewhere between that of a freely 


supported beam and a fixed beam. It has been 
suggested that these beams should be treated as 
‘ half-fixed,’ that is, that the end bending moments 
should in the case of uniform loading be taken as 


w It will be noted that the maximum bending 


24° 
moment in this case is still “ as in the fixed 


beam, such bending moment now occurs in the 
centre.” 


Percentage Efficiency 


Fig. 26. 


Fig. 25. 


(a) Transformer Efficiency at 1-0 PF. 
(b) 36 kV.Alternator Efficiency at 1-0 P.F. 
) = at 1-0 PF. 
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P ofessors C-oss and Morgan, which was published 
in December, 1932, is a notable book*. It is much 
more important than the title indicates. Much of 
the text and all of the methods given are applicable 
to steel structures as well as to those of concrete. 
The text cen res around the fixed-end moment 
distribution method of Professor Cross, the senior 
author. Wind action is by no means neglected. 
What Professor Cross has written in previous papers 
is restated much more in detail and also with wonder- 
ful clearness. The applications of his methods are 
greatly extended. The authors of the book have a 
clear idea of the problems of wind bracing. They 
write : “ The chief function of the present discussion 
(on wind stresses in multi storey buildings) is to con- 
sider the problem in indeterminate structures in- 
volved. The problems of what wind pressures 
should be provided and of how they would best be 
provided for are more important.” 

Dean Ketchum, in the fifth edition of his Steel Mill 
Buildings, also publishedt in December, 1932, has 
added a chapter on “ Stresses in Stiff Frames by 
Moment Distribution,” in which he gives the bending 
moments of the columns and girder in a three-aisle 
six-storey bent due to wind. “‘ By comparing,” he 
says, “the bending moments with the bending 
moments calculated in Problem 7, it will be seen 
that the approximate method gives results that are 
quite satisfactory for design.” Problem 7, to which 
reference is made, is the same bent and the same 
data solved by the portal method. It should be 
observed that the divergence between the two 
methods becomes greater as the number of storeys 
increase. 

Professor Grinter, in a paper “ Wind Stress 
Analysis Simplified,’’} presents anovel and ingenious 
method of determining end moments of column 
and girders in a multiple-storey building due to wind 
action. After assuming the K (=I/L) values of 
columns to be fixed-end moments of the columns 
and balancing these moments, he determines the 
shear in eachstorey—the “calculated shear” hecalls 
it. The ratio of the wind shear in a storey to the 
calculated shear is “ criterion ratio.”” By multi- 
plying the calcula’ balanced moments by the 
criterion ratio, the final or “true” moments are 








Continuous Frames of Reinforced Concrete, by | determined. The tethod has its limitations. In 
* Staff article, Engineering News-Record, vol. ciii, * John and Sons, Inc., New York City. __ 
page 4 (1929). + McGraw Book Company, Inc., New York City. 

Am. Soc. C.E., vol. lix, page 3, 


t “‘ Beam Ends: Fixed or Free ? ”’ Engineering News- 





Record, vol. eviii, page 803 (1932). 
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an irregular frame the balancing is not altogether 
simple. The present writer recently reviewed the} RECONSTRUCTION 
Cross method applied to the wind problem in tall | 
building design.* 

The Sub-committee No. 31 of the Structural | 


WORK AT PADDINGTON STATION. 


(For Description, see Opposite Page.) 





Division of the American Society of Civil Engineers 
presented their Third Progress Report, January 19, | 
1933, at the annual meeting of the Society. The 
previous reports of this Committee were received 
with great interest and that of this year was no} 
exception. The body of the report consists of three | 
parts : (A) Comments on the discussion of the Second 
Progress Report, (B) Wind bracing design and, 
(c) Rigidity of riveted and welded wind connections. 
An appendix amplifies and supports Part (Bs). The 
report, with the exception of the conclusions, has 
not yet been printed. The conclusions as summar- | 
ised and printed in Civil Engineering,t are as follows : 

1. Whatever prescribed wind force is finally 
adopted must be based not only upon recorded wind 
velocities at observation stations, but also upon the 
modifying influences of shielding and turbulence and 
the general conditions set up for proportioning the 
frame and its details. It continues to be the belief 
of the Sub-committee that these modifying influences 
and conditions make the wind force tentatively re- 
commended in the First Progress Report{ (Civil 
Engineering for March, 1931, page 481), that is, 
20 Ib. per square foot for the first 500 ft., increased 
above that level at the rate of 2 lb. per sq. ft. for 
each 100 ft. of height, generally adequate for the 
United States and Canada. 

2. Considering the relative probability of the 
occurrence of full specified wind load and the simul- 
taneous occurrence of full specified wind load and 
full specified live load, it is believed that the ratios 
of permissible stresses recommended in the Second 
Progress Report (Proceedings for February, 1932, 
page 213) for members carrying various percentages 
of their total stress in the form of wind are satis- 
factory. Under any reasonable wind overload, the 
factor of safety would be approximately the same 
for members carrying a large percentage of wind 
as for those carrying a small percentage. 

3. The use of higher permissible stresses for rivets 
and bolts is believed to be justified by the fact that 
there is a greater real factor of safety for these parts 
than for members subjected to compressive buckling. 

4. A factor of safety of 1-5 for stability is believed 
to be adequate in that the resistance is based on 
gravity and not on the resistance of materials which 
may vary in strength, and since the probability of 
zero live load existing with maximum wind load 
is very small. 

5. The stiffness factors for members permanently 
encased with concrete, and to which it is thoroughly 
bonded, should be calculated with proper allowance 
for the effect of the encasement. So far as wind 
distribution and resistance are concerned, reliance 
should not be placed upon floor construction, light 
or heavy, unless analysis shows it to be adequate for 
the duty. 

6. Allocation of wind load to braced bents should 
take into consideration the eccentricity of the total 
lateral load to the lines of resistance. 

7. Vibrational characteristics of buildings and the 
relation of sensation thereto must be determined ex- | 


. 63. 
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9. The portal method of design may, if care is| 
perimentally before buildings can with certainty be | exercised in proportioning, be used with satisfaction | 
designed to yield a desired degree of comfort to the | for buildings of moderate heights and proportions. 
occupants, When the beam spans are equal and the beam stiff- | 

8. The Cross method of analysis is satisfactory for | ness factors are also equal, the method is accurate 
shallow bracing systems in buildings of moderate | except for (a) the effect of column bending as a 
height in which the frame has been previously pro- | factor in web distortion and (b) the effect of change 
portioned so as to maintain the floors substantially | of length of the columns under axial wind loads. 
plane. It may, however, become unwieldy for tall} 10. The cantilever method is generally more suit- 
structures, particularly if the design has not been | able for high frames than is the portal method. With | 
prepared with a view to holding the joints at any | equal beam spans and equal beam stiffness factors, 
floor of a bent in a straight line. Even in cases| the method is accurate except for (a) the effect of 
where the design has been so made as to render it | column bending as a factor in web distortion, and | 
unnecessary to compute the actual vertical transla-|(b) the effect of unequal drift from beam bending | 
tion of joints, it is desirable to isolate storeys and under the assumed shear distribution. 
apply the Cross method to them individually, adding| 11. Spurr’s method offers a simple means of pro- 
to the direct stresses in the columns the stresses in| portioning a frame to ensure that the floor joints | 
the columns immediately above. | will remain in a straight line. Analysis of a fr me | 

| so proportioned is greatly facilitated by reason of the | 
and | negligible influence of vertical translation of the | 
The method is based upon the assumption | 


* Robins Fleming. “ Wind-Stress Analysis 
Moment Distribution." Engineering News-Record, vol. cx, joints 
page 194. February 9, 1933. |J — : 

t Vol. iii, page 145. March, 1933. that the web sy-tem in every panel may be made | 


ENGINEERING, vol. exxxi, page 751. June 12, 1931. | rigid enough to transfer to the columns, at design 
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stresses, the vertical increments of wind stress that 
should be delivered to them if the bent is to act 


| as a simple cantilever. 


12. Experimental evidence indicates that typical 


| welded wind connections are stiffer than typical 


riveted T’s for the same orientation of the columns. 
Welded connections may, by reason of the flange 


| reinforcement effect, give a stiffer bay than exists 


with an ideally connected beam of uniform moment 
of inertia. 

Conclusion.—With fifty years of wind-design 
practice behind us we are yet far from a goal of 
common accord as to what is the best practice. 
Advances, however, are being made. Wind action 
in all its phases is being studied as never before. 
In this connection a sentence from the Report of the 
British Research Committee will be quoted: “ It 
may prove to be difficult to devise technique of a 
simplicity comparable to present methods derived 
largely from empirical considerations, but the 
committee recognise that the ultimate value of 
their work must depend mainly on its applicability 
to the routine work of design.”’ 
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Fie. 65. GirpER LOWERED TO Fina. Position. 


PADDINGTON STATION 
IMPROVEMENTS. 


(Concluded from page 459.) 


CONTINUING our aecount of the placing. in position 
of the 125-ton plate girder forming: part of the new 
approach road to the goods yard, we now reproduce 
some photographs showing the actual erection work. 
The gear employed was described and illustrated in 
our previous article. Figs. 63 to ‘65 on this and 
the opposite pages will make the operation of 
placing the girder in . position clear. Fig, 63, 
which is reproduced from a photograph taken on 
April 4, 1933, shows the 125-ton girder in the 
position in which it was erected alongside the 
boundary wall between the goods yard approach 
road and the canal. Just above the central strut 
of the three which are supporting the girder, a| 
barge, afloat in the canal, can be seen. This gives | 
a good idea of the canal level in relation to the | 
approach road. On the left will be seen the four 
rails laid flat which formed one of the two runways | 
on which the girder. was moved sideways to its 
final position. On the right will be seen another 
similar runway, with the rails, however, not yet 
_ laid at the end nearest the girder. The rails at this 
end rest on a girder spanning the opening between 
the side walls of the tunnel which existed after the 
brick arching, and the girders with jack arches | 
had been demolished. The camera here points | 
about north-east, with Bishop’s-road Station to the 
left and Praed-street to the right. The railway 
track in the foreground is the Hammersmith and 
City up line. 

Fig. 64, which was taken at a later date than 


the last, shows the girder slewed over into its | 








arches to be constructed ‘between them. At the 
other side of the girder, to’the left,. the opening is 
still uncovered. At ‘the end.of the girder facing 
the camera: will be noted the rivet holes which 
have not yet been filled in after the removal of! the 
lifting strap. At the other end the lifting gear: has 
not yet been dismantled. In the background are 
the offices of. the goods station. The corner from 
under which. the ‘supporting column was removed 
was at the extreme left of the building and is just 
outside the edge of the photograph. This illustra- 
tion also shows quite clearly the cast-iron girders 
which spanned that portion of the tunnel adjoining 
Bishop’s-road Station, and the demolition of which 
has already been described. 

The new block of buildings erected on the arrival 
side of the. station is shown in Fig. 66. ‘In. the 
immediate foreground is the goods-yard approach 
road, which is also used for empty taxicabs meeting 
arriving trains, two taxi ramps’ leading down to 


| platform level being’ in .existence for this purpose. 


On the other side of the wall is ‘the’exit road from 
Paddington Station for terminal traffic. This road 
is at right angles to Praed-street, the fall from which 
to platform level is shown by the lines of the building. 
The opening to the left. is the service entrance to 
the hotel. In the background,:on ‘the left, can be 
seen the back of the new block of buildings on the 
departure side. Although the description “ Great 
Western Railway” has been frequently used and 
displayed in plainly visible positions in the past at 
Paddington station, we believe that this is the first 
time the word “ Paddington” has ever been so 
employed. As the illustration shows, on this occa- 
sion ample amends have been made for past 
omissions. The contractors for the two new office 


WORK AT PADDINGTON STATION. 











final position ready for. lowering. The end of the} blocks were Messrs.’ Holliday and Greenwood, 
girder, which in Fig,. 63 was to the right, is now | Limited, of London, and for the roofing over the new 
in the foreground. Both ends are attached to} circulating area between the two new blocks, 
the lowering gear described in the previous article. | Messrs. John Lysaght, Limited, of Bristol. 
The timber blocks in the foreground rest on the| The old platforms outside the main station roofing 
top of the stanchion 8.8 of Fig. 42 (Plate XVI,| were, under the old arrangement, not covered’ in ; 
ante); similar packings will be noticed at the|it was decided to cover these portions together 
other end. These stand on 8.9 and the top of| with the additional portions. A standard umbrella- 
this stanchion can be seen appearing above the | type roof has been adopted. A double type is used 
top of the old tunnel side wall, behind which the | for platforms 8 and 9, as here the width was too 
material had at an earlier stage been removed to| great for the single type. A very much increased 
enable the foundations for the stanchion to be | space is now available at the south-east portion of the 
placed in position and the stanchion itself to be| station, as a circulating area for passengers in 
erected. | consequence of the parcels traffic, which formerly 
The girder is shown in Fig. 65 lowered to its correct congested this area, now being dealt with at the 
level on to the two stanchions and with the cross | new parcels depot. This area is now flanked on two 
girders in position between it and the retaining wall | sides by the two new office blocks already referred to, 
alongside the canal. The intermediate rolled steel | and on the other by a single-storey building. The 
beams can also be seen ready for the brick jack ' ground floors of the office blocks are used for cloak 











Fie. 66, 


New Orrice Bvui.prina. 


rooms, lost-property offices, refreshment rooms, ‘&c: 
The contractors for the roofing over platforms 2 
to 11 were Messrs. The Fairfield Shipbuilding ‘and 
Engineering Company, Limited, and for platform 1, 
Messrs. A. D. Dawnay and Sons, Limited. The 
roofing over platforms 13 to 16 was carried out by 
Messrs. W. Walkerdine, Limited, this firm also 
being contractors for setting back the wall and for 
roofing the goods shed, new waiting rooms, &c., to 
replace the Bishop’s-road Station buildings which 
were demolished, and a new footbridge connecting 
these buildings to platforms 13 to 16. - Messrs. W. T. 
Nicholls, Limited, of Gloucester, were contractors 
for the new invoice offices built in the low-level 
goods yard. 

The drawings were prepared and the work carried 
out under the supervision of Mr. R. Carpmael, 
M.Inst.C.E., chief engineer, by whose kind permission 
this description has been published. The drawings 
for the reinforcement of the taxi ramp and goods- 
yard approach road were prepared by the Indented 
Bar and Concrete Engineering Company, Limited. 
The whole of the work was carried out by contract, 
with the exception of alterations to track, lengthen- 
ing of platform walls and diversions of electric 
cables and hydraulic pipe lines, all of which jobs 
were carried out departmentally by direct labour. 








HYDRO-ELECTRIC DEVELOPMENTS 
AT LA TRUYERE, FRANCE. 


By Tueopore Rica, A.M.I1.E.E. 
(Continued from page 511.) 


The Sarrans Dam.—Although, as mentioned in 
the earlier part of this article, the lower station at 
Brommat has already been completed, and the 
installation at Sarrans although very far advanced 
is still under construction, it will be convenient 
to describe the latter first, as it lies upstream. 
The dam is situated in a deep Vee-gorge, and the 
height from the lowest excavations to normal water 
level is 112 m. (369 ft.). The length of the dam at 
normal water level is 225 m. (740 ft.), this normal 
water level being 646 m. (2,120 ft.) above sea 
level. The water, which will be backed up for 
a distance of 35 km. (about 22 miles) up the valley, 
will put two bridges out of action and will require 
the construction of about 14 miles of new roads. 
It was considerations in connection with works 
up stream which limited the height to which the 
dam could be carried. The surface of the lake 
formed has an area of 1,800 hectares or about 
7 sq. miles, and the capacity is 290 million cub. m., 
or 10,400 million cub. ft. A plan of the dam and its 
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site showing the deviation and the overflow tunnels, 
is given in Fig. 10 on this page. 

At the time when the work on the site of the 
Sarrans dam was commenced, the only means of 
access were mule-tracks, and the first work put in 
hand was the construction of roadways and the 
building of coffer-dams and diversion tunnels. 
Hutting for workmen’s accommodation was put up 
at La Cadéne Bridge, 2 km. below the dam site, and 
a temporary compressor station was constructed 
with two 65-h.p. vertical compressors. In spite of 
the difficulties of transport, it was decided to put 
a 5-ton cableway across the site before beginning 
work on the dam. The cableway, on the Bleichert 
system, has a span of 420 m. (1,340 ft.). A fixed 
anchor tower is placed close to the terminal of the 
supply cableway on the south side of the river, 
which has already been described. The other end 
of the dam cableway is carried on a movable tower 
working on an arc-track 150 m. (470 ft.) long. The 
towers are of steel and the hoisting operations are 
directly controlled from a look-out point, com- 

ing the whole site, on the side of the gorge 
about 470 ft. from the fixed anchor tower. 

To keep the site clear of water two by-pass diver- 
sion tunnels were constructed through the southern 
rock wall around the site. Each was of 23 sq. m. 
(246 sq. ft.) cross section, one being 410 m., the 
other 460 m., long. The tunnels were driven from 
both ends in full section, with a heading 10 m. in 
advance. It was intended that the positions chosen 
should be free from troubles due to water, but excep- 
tional conditions in 1930 led to the flooding of this 
part of the work. The concrete coffer-dams above 
and below the dam site were designed so that the flow 
in the diversion tunnels should reach 400 cub. m. per 
sec. with the upper compensation reservoir at La 
Cadéne full, even while the station at Brommat below 
was in operation. The positon of the diversion 
tunnels and coffer-dams is shown in Fig. 10. 

The upper coffer-dam has a height of 15 m. 
(49 ft.), and a width at the base of 14-50 m. Much 
care was necessary with the foundations, which 
were carried down to the rock. The work being 
much interfered with by floods, it was decided to 
excavate for the upper half of the coffer-dam first, 
and to concrete this to bed level. Pillars 8 m. high 
and 2 m. wide, were then built, leaving openings 
3m. wide. This work was carried out on the left 
bank by the construction of a temporary dam, and 
the diversion of the water. To enable the coffer-dam 
to be closed after the by-passes had been completed, 
channel irons were fixed on the up-stream faces of 
the pillars, and wood panels placed in the guide 
slots so formed, being made tight with concrete. 
The excavation of the downstream half of the upper 
dam was then completed. The lower coffer-dam 
was not put in hand until the upper one had been 
completed. It was built behind a temporary bank 
of stone and earth, cutting it off from the discharge 
from the by-pass tunnels. Material for these 
works was obtained from an island in the Truyére 
river, 600 m. above the upper coffer-dam, transport 
being by means of a petrol locomotive operating on 
a 60-cm. track. 

As soon as a roadway had been completed to the 
site of the m in dam, an air-compressing station was 
constructed, and hutments, &c., put up. The station 
contained two 65-h.p. and one $0-h.p. compressors. 
When the excavation on the dam site was put in 
hand, it was found necessary to cut away 150,000 
cub. metres of geck and earth before commencing 
excavation proper. On the right bank a consider- 
able amount of decomposed granite had to be cleared 
away. On the left hand side a projecting mass, 
known as the Perdriére Rock, formed a sort of 
buttress to the dam, which had to be partly removed. 
The rock was found to be quite sound, but the forma- 
tion involved the precipitation of the material cut 
away on to the river bed below. The rock cin be 
seen at the right-hand side of Fig. 13 on page 595, 
which shows the completed dam. On the right bank 
« number of shelves were cut along the face of the 
rock, one above the other, and the material excavated 
was hauled away along these levels by steam or 
petrol locomotives. Approximately the same method 
was used on the left bank. 

As soon as the upper coffer-dam had been com- 
pleted, it was possible to attack the river bed with 
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Fie. 11. Sarrans Dam 


energy. The surface material excavated was put 
into wagons of about 2 cub. yards capacity, and 
either hauled up an incline on to one of the tracks at 
the side of the gorge or lifted by a derrick with a| 
92-ft. jib, on to an elevated track on a shelf of the | 
hill side. The excavations of the bed proper pro- 


ceeded in 3-m. levels in steps running up and down | 
stream, the material excavated being removed by | 





Durine CONSTRUCTION. 


the cable transporter. It was necessary to blast 
the rock, Tolamite and Cheddite being employed. 
About 2-5 kg. per metre cube (or about 4} Ib. per 
cubic yard) were required. With the aid of flood 
light projectors, work was carried on atnight. The 
material excavated amounted to 10,000 m. (13,000 
cub. yards) per month. 

In view of the high pressure and the necessity 
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Fig.12. SECTION OF SARRANS DAM 
& POWER STATION 
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Fie. 13. DownstReEAM SIDE or SARRANS Dam. 


of ensuring a sound bond between the concrete | at low pressure was pumped into the holes through 
and the rock floor, a series of holes were driven all| the tubes. A watertight screen was formed below 
over the surface frcm 1 m. to 1-5 m. deep. Tubes | the upstream face of the dam. Two lines of borings, 
were then put into the holes and after 2 m. to 3 m. | 8 m. apart crossways and 5 m. up and downstream, 
of concrete had been spread over the surface, grout | were made, the borings in the back row being stag- 


| gered with reference to the frontrow. These borings 
were normally run to 40 m. (130 ft.) in depth, but 
reached 50 m. (165 ft.) in exceptional cases. Injec- 
tions were made with water and grout alternately, 
as the holes were deepened, this procedure being 
continued until a test under water pressure at 10 kg. 
per square centimetre (142 lb. per square inch) 
showed a satisfactory degree of tightness. The 
screen was carried round the sides of the dam site. 

After the work of constructing the foundation had 
been commenced, inves‘ igations were made to see 
whether electric resistivity tests would have given 
consistent results regarding the state of the rock 
floors and walls as compared with information 
furnished by preliminary borings. The presence 
of plant on the site added to the difficulties of this 
work, but the tests showed that certain relationships 
existed between the resistance of a rock and its 
soundness, that is to say, when decomposed and 
more permeable to water its electrical resistance 
was lower. The trials were made to see whether 
such electrical prospecting would be of value when 
examining sites for dams, as an alternative to taking 
borings. The results obtained were encouraging, 
but were of no practical value on the works in 
question, as these had already been carried too tui 
before the tests were made. 

To supply the necessary aggregate, two quarries 
were opened, one for basalt, at a distance of about 
3 km. from the main materials depét, and the 
other for the supply of granite, about 600 m. from 
the same point, both quarries being connected to 
the depét by means of auxiliary ropeways. The 
first of these quarries lies high up on the left bank 
close to two villages. Hutments and canteens 
were put up for the workmen, and two electrically- 
driven air compressors of 65 h.p. each were installed, 
taking current from 5,C00-volt mains through three 
150-kVA transformers, which also supplied current 
for the crushing plant. Transport in the quarry itself 
was by means of 60-cm. gauge steam locomotives. 
To facilitate the charging of the hoppers at the 
ropeway charging depdét, a preliminary crushing 
of the stone was carried out at the quarry, stones 
up to 20 cm. (about 8 in.) being reduced to 10-12 cm. 
(4 in. to 5 in.). The granite obtained from the 
second quarry was also subjected to preliminary 
crushing before being conveyed by cableway to the 
central crushing and mixing works. The quarry rope- 
ways were each of 200 tons per hour capacity, skips 
of 1-15 metric tons being employed. Quantities 
of slightly-decomposed granite were found at 
several] points. This was reduced to sand in crushers, 
a certain quantity of the material, reduced to the 
fineness of flour, being used to dilute the cement 
and to help fill voids. 

The Perdriére Rock, overlooking the dam site, 
formed a favourable position for the concrete- 
making machinery, a point alongside being con- 
venient for the terminal of the long main ropeway 
over which the cement was delivered. The stone 
crushers, screening gear, stock silos and mixing 
plant occupied a site 173 m. (567 ft. long), on a slope 
of about 1 in 10. To ensure the continuity of 
work in the event to any temporary trouble at the 
quarry, or on the cableways, a stock of aggregate 
of 1,500 tons, was held, corresponding to about the 
output for one day. The crushing and screening 
plant was situated in a reinforced concrete building 
26-5 m. (87 ft.) long. The material from the two 
quarries arriving by the ropeways was shot into two 
bins, each of 12 cub. m. capacity. It then passed 
through revolving screens, each with two concentric 
drums, giving 3 sizes, 0-60 mm., 60-120 mm. 
(0-2-4 in.; 2°4-4-8 in.), and larger. The larger 
material was passed on to reciprocating screens and 
separated into 0-10 mm. and 10-60 mm. (0-0-4 in. 
and 0-4-2-4 in.) sizes, each size passing into a bin of 
200 cub. m. capacity. Further shaking screens, fed 
by the crushers, separated out the 0-10, 10-40, 
40-60 material. 

Three gyratory crushers were installed on a’lower 
floor of the building, each with an output of 35 tons 
per hour. These dealt with the larger material 
down to a 45 mm. limit. There were also three 
cylinder crushers handling material of from 10 mm. 
to 40 mm., and capable of dealing with 10 tons per 
hour. The power used averaged 1-75 kWh per ton 
| of crushed aggregate. The material delivered by 
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these machines was raised by an elevator and shot | compensate for wind effects, so that in the calcula- | 


into stock in three sizes, to 0-10 mm., 10-60 mm., | tions, 2 m. were added to the normal water level. | have an output of 40,000 h.p. under 80 m. (262 


60-120 mm., being carried to the stock shed by | 
means of belt conveyors. The conveyors were | 
arranged so that on emergency any of them could 
handle any of the three materials. 

The:e were two ball mills for the production of | 
fine sand. Each had an output of 10 tons per| 
hour, when producing 40 per cent. of the material | 
of a size under } mm. and not more than 15 per cent. | 
over 2mm. There were two parallel conveyor belts | 
running in a trough under the stock bins, and with | 
the exception of the fine-sand bins which had only 
two in all, each of the three classes of material had 
three shaking feeders for each belt. Passing under 
a roadway the belts delivered the material into bins 
which fed the concrete mixers; the latter were 
situated lower down on the slope on which the plant 
was situated. 

The cement arrived at the main ropeway terminal 
in the sacks in which it was received at Polmintha: 
railway station. The handled in the 
suspended containers which were referred to in the 
first article. There was a 1,000-ton storage bin at | 
the terminal, this quantity representing five days’ con- 
sumption. Delivery to the concrete-mixer feed bins 
was by means of a screw conveyor 30 cm. (about 12 in.) 
in diameter and 120m. long, with a rise of 10 ft. In 
case of breakdown of the conveyor, cement in sacks 
could be delivered from the storage bin to the mixers 
by truck. } 

The concrete was delivered to the work through | 
trough-chutes in the usual way. Owing to the large | 
output of the mixers, 180 cub. m. per hour, and the | 
size of the larger stones, up to 12 cm. (4} in.) the 
chutes were made 50 cm. wide by 35 cm. deep. Two 
lines of chutes were arranged. One was situated 
25 m. from the upper face of the dam and the other 
40 m. About three-quarters of the 
concrete was distributed by means of the chutes ; 
for the remainder, mostly in the upper part, a belt 
conveyor and the cableway were utilised. No large 
plums were used in the concrete, as it was considered 
to be difficult to get a satisfactory bedding, that is, 
a setting without voids. <A view of the dam during 
construction is given in Fig. 11, and a cross-section 
of the structure in Fig. 12. 

Three tunnels, each about 5 m. diameter, were 
constructed in the dam to accommodate the steel 
supply tubes for the three turbines at the power house, 
situated at the toe of the structure. The tubes 
were welded upand then concreted and grouted in. A 
service tunnel to facilitate the transport of materials 
has been constructed on the right bank close to the 
old river bed, this will be concreted up when the 
works are completed. One of the turbine supply 
tubes is clearly shown in Fig. 12. 


sacks were 


| 
| 


lower down. 





The design of a dam in France has to be submitted 
to the Commission Supérieure des Grands Barrages, 
which has been set up by the Ministry of raged, 
Works, and the works have to be carried out to the 
satisfaction of engineers of the Government Ponts 
et Chaussées Department. This procedure has been 
introduced owing to the disasters which have fol 
lowed the failure of large dams; it will be remem- 
bered that the failure of a dam in North Wales 
some years ago has led to a measure of Government 
control in Great Britain. In the design of the} 
Sarrans dam it was decided to take all possible 
measures to ensure security. The foundations were 
carried down until sound rock was reached and. 
as already explained, a screen was constructed 
around the toe and sides. To minimise tem- | 
perature stresses, the dam was built in sections | 
divided vertically from face to toe with watertight 
joints. Before deciding finally on the site, careful 
geological examinations were made, including borings | 
from 20 m. to 35 m. deep, and two horizontal headings 
were driven. 








| 


Although the dam is curved in plan, being built | 
to a radius of 475 m., no reliance was placed on the | 
arch principle to resist overturning, and the dam is | 
of pure gravity type. The average concrete density | 
is 2-325. The front face has a batter of 0-03: 1 and 
the downstream face one of 0-70. The top of the 
dam is 651 m. above datum, and the normal water | 
level is at 646 m. To allow for flood conditions, | 
however, the water level was assumed to be 1 m. | 
above normal, and a further metre was added to | 








|a surface of 1,000 hectares (2,470 acres), the excess 


Owing to the nature of the uplands, much of which | 
is of granitic character, and to the precipitation 
encouraged by the Cevenne mountains, the catch- | 
ment area is liable to very heavy and sudden floods. | 
The Department des Ponts et Chaussées accordingly 
specified that floods equal to 2,400 cub. m. (84,600 
cub. ft.) should be allowed for. This is equivalent 





to 1 cub. m. per second per square kilometre of 
watershed above the dam. Floods of the order of 
1,000 cub. m. per second are frequent. 


Allowing for 300 cub. m. per second, for the water | 
passing through the three 48,000 h.p. turbines, the | 
balance of 2,100 cub. m. will be passed through two| 
tunnels in the left bank, controlled from the surface 
by multiple Stoney sluices. The tunnels are shown | 
in Fig. 10. ‘To avoid sand troubles, the velocity in | 
the turbine supply pipes has been limited to 6 m. 
per second. This gives a diameter of 3m. For the 
same reason the inlets to the supply pipes have been 
placed high up on the face of the dam, at 30 m. (98 ft.) 
above the bed. The inlets have armoured concrete 
bell mouths faced with grids; a sliding shutter 
working in grooves, operated from above from an 
electric traveller can be used to shut off the pipes. 
The arrangement is shown in Fig. 12. There are 
two main sluice valves in series leading to the inlet 
of each turbine. The main operating valves can be 
overhauled with only the upper valve closed. 

As already explained, a trench 5 m. deep was cut 
under the toe of the dam and a deep cut-off made 
by boring and cementation. The arrangement is 
shown in Fig. 12. A horizontal gallery has been 
formed behind the screen to collect any water that 
may pass the cut-off and prevent the building up of a 
static head. The gallery is connected by conduits 
to the tail Four inspection galleries are 
provided in the mass of the dam. They are inter- 
connected by drainage passages and connect to the 
downstream face of the dam by passages which act 
as drains for any infiltering water. Expansion joints 
are arranged radially throughout the dam 15 m. 
apart. The sections are built up as monoliths with 
spaces of 80 mm., about 3-2 in. between them which 
are carried down to the foundations. Diamond- | 
shaped keyways are formed close to the front face, | 
in which armoured concrete keys surrounded by | 
plastic material are placed. In the gaps there is a | 
series of similar oblong-shaped keys with bevelled 
corners. The construction is very similar to that 


race. 





used some years ago at a large dam at Ober- 
Hiiseli in Switzerland. The composition of the 
concrete used varied to some extent with the 


stresses calculated for the position in which it was 
used. It was laid as dry as possible. Portland 
cement was used for the lower part of the dam and 
a cheaper blast-furnace cement for the other parts. 
A considerable amount of investigation was 
necessary to find a satisfactory means of dealing 
with the flood water, which could not be passed over 
the top of the dam owing to the situation of the 
power-house, for which no alternative position was 
possible. An open cut through the rock abutments 
would not have been feasible, and the solution 
chosen was to cut two tunnels through the projecting 
rock on the left bank and to discharge the water into 
a basin formed where a small stream joins La Truyére 
on the left bank, below the lower coffer-dam. No 
automatic sluices are arranged for these overflow 
tunnels, as with the reservoir already full and with 


of water which could be utilised for a power gene- 
rator would take five hours to lower the level by 
1 m., and, while floods in the Truyére valley are 
very violent, they are also of very short duration. 
In view of the flow curve, it was considered desirable 
to ease off the discharge to the downstream side 
as much as possible. With an automatic sluice a 
small flood might give rise to excessive flow 
through the by-pass and cause trouble downstream. 
For the emptying of the reservoir, should this 
become necessary, the turbines can be run until 
the level has fallen to about 30 m. above foundation 
level. To evacuate the remainder of the water, | 
the two deviation tunnels which were used during 
the construction can be employed. The tunnels, 
which are concrete-lined, are provided with sluice 
valves in series. 
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The turbines for the Sarrans power station will 
-5 ft.) 
of effective head. For heads greater than 87-5 m. 
limiting gear will regulate the power so that the 
output will not exceed 48,000 h.p. At 48,000 h.p. 
and 90 m. head, the efficiency of the turbines will be 
88-6 per cent. at full load, 90 per cent. at four-fifths 
load, and 87 per cent. at three-fifths load. The 
alternators will be of 40,000-kVA capacity with 
a power factor of 0-9. The transformers will be 


situated behind the power-house, as shown in 
Fig. 12. They will transform up to 220 kV for 


transmission to the high-tension distribution station 
above Brommat. 


(T'o be continued.) 


MR. B. H. M. HEWETT. 


Henry Masenpie Hewett, whose 
death we regret to record, occurred at West Kirby, 
Cheshire, on Tuesday, November 14, at the age of 
fifty-eight, had been engineer-in-charge of the works 


THE LATE 


Mr. BERTRAM 


| connected. with the construction of the Mersey Tunnel 


since 1925, and two years ago was appointed to be 
manager when the tunnel opened. He had had a long 
experience in this branch of his engineering, and it is 
to be deplored that the Mersey Tunnel Joint Committee 
have been thus untimely deprived of his valuable 
services, 

Mr. Hewett was born at Shalford, Surrey, 
December 23, 1874, and was educated at Sherborne. 
He received his early technical training at the Central 
Technical College, London, and from 1896 to 1898 was 
pupil with the late Sir Benjamin Baker, the late 
Mr. James Greathead and Mr. (now Sir) Basil Mott, 
being engaged on the construction of the Central 
London Railway. He later acted for the same 
firm as resident engineer for the extension of the 
City and South London Railway from Stockwell and 
Clapham, and thus early began his connection with 
tunnelling operations. On the conclusion of this work 
in 1900, he was appointed second resident engineer 
for the extension of the same railway from Moorgate- 
street to Islington, which consisted of about 14 miles 
of shield-driven cast-iron double tunnel, and was then 
employed for about a year in Sir Benjamin Baker’s 
office, where he was engaged in the preparation of 
schemes for the development of the rapid transit 
facilities of London and in superintending the erection 
of ventilating plant on the Central London Railway. 

In 1903, Mr. Hewett was appointed topographer to 
a geological expedition to the Karakoram Himalayas 
in Kashmir, and in this capacity made detailed surveys 
of the glacier system and fixed the positions and 
altitudes of several previously unobserved peaks. 
A year later he went to the United States on appoint- 
ment as resident engineer for the construction of the 
Pennsylvania Railroad tunnels under the Hudson 
River. In this capacity, as well as later, when he 
became general resident engineer of the North River 
Division of the Pennsylvania Railroad tunnels, he 
acquired further experience of this class of work under 
very difficult conditions, and conducted a number of 
experiments and tests which were necessitated by the 
fact that these tunnels had to be driven through 
extremely soft materials. He subsequently joined the 
firm of Jacobs and Davies, consulting engineers, and, 
while he was vice-president of this concern, was con- 
nected with reclamation work at Bombay, the East 
River Tunnel, New York, for tunnels in Mexico, and 
the design of the proposed tunnel underneath the 
Hoogli River below Calcutta. His firm also acted as 
consulting engineers for all the new construction 
involved in the extensive dual subway system of 
New York. 

In 1925, Mr. Hewett became re-associated with 
Sir Basil Mott, who, with Mr. John Brodie, had been 
appointed consulting engineers for the construction of 
the new vehicular tunnel below the Mersey at Liverpool, 
and took up the position of resident engineer for that 
work. This tunnel, which is now nearing completion, 
will be the largest sub-aqueous tunnel in the world. 
The under-river portion is 44 ft. in internal diameter, 
and, with the approaches, the total length will be 
nearly 3 miles. Preliminary tunnels were driven 
along the line of the future main tunnel from both 
sides and met within an inch, both for line and level, 
in April, 1928. Since then work has been actively 
carried on, about 1,500 men having been employed 
at one stage of the operations. The equipment includes 
three sets of ventilating plant, which will be capable 
of delivering 4,000,000 cub. ft. of fresh air into the 
tunnel per minute, thus ensuring that the proportion 
of carbon monoxide will never exceed four parts in 
10,000. The width of the roadway will be 36 ft., 
that is, it will be capable of taking four lines of traffic 
abreast. 

Mr. Hewett was elected an associate member of the 
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Institution of Civil Engineers in 1900, and was trans- 
ferred to the class of meniber in 1910. He was also a 
member of the American Society of Civil Engineers. 
He was elected a Fellow of the Royal Geographical 
Society in connection with his work in Kashmir, and 
was awarded the Thomas Fitch Rowlandson prize of 
the American Society of Civil Engineers for a paper 
on the construction of the Pennsylvania tunnels, which 
he wrote in collaboration with Dr. William Lowe- 
Brown. He was joint author with Mr. Johannesson of 
an authoritative work on “Shield Compressed Air 
Tunnelling.” 


THE LATE MR. ADAM HUNTER. 


THe death of Mr. Adam Hunter, which occurred 
on November 1, at his home in Rutherglen, Glasgow, 
removes from our midst a civil engineer who was 
responsible for the construction of numerous bridges 
and other structures both in this country and abroad. 
Mr. Hunter, who was associated with Messrs. Sir 
William Arrol and Company, Limited, Bridgeton, 
Glasgow, practically all his life, and had been chief 
engineer and a director of the firm for many years, was 
born on August 23, 1869. In 1886 he entered upon a 
training period of three years with Messrs. Tancred, 
Arrol and Company, Queensferry, the contractors 
for the Forth Bridge, which had been begun in January, 
1883, and was inaugurated on March 4, 1890. At the 
end of his training period, Mr. Hunter accompanied 
the late Mr. J. E. Tuit to London as assistant on the 
erection of the Tower Bridge, Messrs. Sir William 
Arrol having been awarded the contract for the steel- 
work. He was subsequently engaged on work in 
connection with the Shoreham Viaduct for the London 
Brighton and South Coast Railway, and was also 
employed on the erection of swing bridges at the 
London Docks. Mr. Hunter was appointed chief 
assistant engineer to Messrs. Sir William Arrol and 
Company in 1895, a position he continued to occupy 
for some eleven years, during which he was responsible 
for the calculations, estimates and subsequent erection 
of many new works. He designed road bridges for 
Durban, Aberfeldy, Nittingshill, Aldershot, and 
Barnstaple, and superintended the erection of the 
last two. He also designed the steelwork for power 
stations, workshops and other structures, and carried 
out the construction of cranes at Dalmuir and Clyde- 
bank. 

Mr. Hunter was appointed acting chief engineer to 
his firm in 1904 and went to Egypt in November, 1905, 
and remained there for five months as_ technical 
adviser in connection with the design and construction 
of three road bridges over the Nile at Cairo. At 
this time he was also responsible for the design of 
railway bridges on the Suakim-Berber Railway, 
Egypt, workshop buildings at Polmadie and Tranmere 
Bay, further cranes at Clydebank, and other works. 
Final promotion to chief engineer to Messrs. Sir William 
Arrol came in 1906, and during the years which 
followed Mr. Hunter was engaged on the design and 
erection of workshops for his own firm, the Coventry 
Ordnance Works, and the North British Locomotive 
Works, crane equipment at Belfast and Newcastle, 
two hydraulic swing bridges at Swansea, the Wear 
bridge, Sunderland, Blackfriars bridge, London, and 
a number of other structures. He subsequently became 
a director of Messrs. Sir William Arrol, but resigned his 
seat, on account of ill health, in September, 1932, 
retaining, however, the position of consulting engineer 
to the firm. A former student member of the Institu- 
tion of Civil Engineers, he became an associate member 
on December 3, 1895, and a full member on April 20, 
1909. In collaboration with Mr. F. C. Buscarlet, 
he presented a contribution to the Proceedings of the 
Institution entitled “‘ Queen Alexandra Bridge over the 
River Wear, Sunderland,” for which the two authors 
were awarded a Telford Premium in April, 1910. Mr. 
Hunter became a member of the Institution of Engineers 
and Shipbuilders in Scotland in October, 1907, a 
member of the Institution of Structural Engineers 
in 1923, and a member of the Junior Institution of 
Engineers in February, 1891. He had served on the 
Council of the two last-named societies. He was also 
a member of the American Society of Civil Engineers. 


British STANDARD SPECIFICATION FOR Roap Tar.— 
Since the issue in 1930 of the British Standard Specifica- 
tion No. 76 for tars (Nos. 1 and 2) for road purposes, 
consideration has been given to the desirability of 
adopting the British Road Tar Association’s viscometer, 
already standardised for the measurement of the vis- 
cosities of tars Nos. 1 and 3, for tar No. 2 also, in place 
of the Hutchinson Tar Tester. Experimental research 
has confirmed the practicability of adopting the B.R.T.A. 
viscometer, and, accordingly, this instrument has been 
adopted as the standard for tar No. 2. A corrigendum 
slip, reference No. C.D. (PW) 950, setting out the neces- 
sary alterations to specification No. 76-1930, may be 
obtained gratis on receipt of a stamped addressed 
envelope by the Publications Department of the British 
Standards Institution, 28, Victoria-street, London, 8.W.1. 
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SWITCHGEAR AT THE BATTERSEA 
STATION OF THE LONDON POWER 
COMPANY. 


THE general arrangement of the switchgear at the 
Battersea Power Station of the London Power Com- 
pany has already been described in ENGINEERING,* 
but by permission of Dr. S. L. Pearce, Engineer-in- 
Chief, we are now able to add some further information 
regarding its design and construction. 

It will be recalled that the generating plant at present 
installed in this station consists of two 69,000-kW 
turbo-alternators, and that a third set, with an output 
of 105,000 kW, is now in course of construction.t 
The first two of these sets, which will generate three- 
phase current at a pressure of 11 kV and a frequency 
of 50, are each solidly connected to a 80,000-kVA 
transformer,{ which raises the pressure to 66 kV, and 
it is at this pressure that all the switching will be 
carried out. Each alternator and its transformer 
comprises a unit, which is connected to and supplies 
the circuits associated with one set of *bus bars. The 
three *bus-bar sections thus formed can be joined up 
solid by section switches or, alternatively, can be con- 
nected through reactors and tie *bus bars on the star 
reactor principle. Both the transformer and feeder 
circuits are provided with duplicate circuit-breakers 
for *bus-bar selection, while the ’bus-bar coupler switches 
on each section enable a change-over from one set to 
another to be effected on load. 

In arranging the lay-out of this switchgear, special 
attention was given to fire risks, and fireproof division 
walls have therefore been erected, which divide the 
equipment into three main sections, Each of these 
sections comprises the switchgear associated with one 
of the generating units, and the corresponding set of 
*bus bars. In addition, the switch, main “bus bar 
and tie ’bus-bar floors are all of fireproof construction, 
and each of the three main sections is sub-divided by 
steel-faced fireproof screens, which separate the "bus 
bars and cable entry sections from each other. 

Before describing the equipment in detail, some- 
thing may be said of the principles on which it has 
been designed. Initially there were many difficulties 
in the way of manufacturing 66-kV indoor metal-clad 
switchgear, especially from the point of view of arrang- 
ing it to give a maximum degree of safety to the 
personnel and to the system, and as regards the choice 
of dielectric. Consideration of these problems showed 
that it was undesirable to employ the usual bituminous 
compound filling, owing to the difficulty of ensuring 
homogeneity with the mass of material that would be 
required to give the requisite clearances when operating 
at 66 kV. Consequently, to secure maximum reliability, 
it was decided to substitute oil, and on the score of 
inflammability the quantity to be housed in any one 
container and in the switch-house as a whole, had to be 
reduced to a minimum. The chambers containing 
oil have, therefore, been made independent. The 
*bus bars and circuit-breakers are separated by a floor, 
as shown in Fig. 1, on page 598, and the conductors 
are insulated by varnish-treated paper bushings of 
the condenser type. The outer surfaces of the bush- 
ings of the *bus bars are protected by earthed wire 
armouring in complicance with the principle of enclosing 
all the conductors in earthed metal shields, and their 
ends terminate in oil-filled metal chambers, as shown in 
Fig. 4, Plate XXIV. In this way, the quantity of oil 
is reduced to a minimum, and the "bus bars and their 
associated conductors are insulated without the use of 
oil or compound, except that the former material is 
used for sealing purposes at the ends and for the tee 
connections. 

Turning to constructional details, a general view 
of the switch-house at Battersea, taken from the 
inspection gallery, and showing the fifty-one circuit- 
breakers installed, appears in Fig. 6, Plate XXYV. 
The design of a circuit-breaker unit will be clear from 
Fig. 1, while views of one of the units are reproduced 
in Figs. 2 and 3, Plate XXIV, and Fig. 7, Plate XXV. 
Of these, Fig. 3 is a view taken from the rear with the 
circuit-breaker in its isolated position and resting on the 
guide posts, as explained later. The special frame, 
which is used for lifting, can be seen above the circuit- 
breaker in this illustration. Fig. 7 shows the breaker 
with the tanks removed and resting on the inspection 
frame, while Fig. 2 is an illustration of the side frames 
and oil-filled isolating spouts. 

As already mentioned, each circuit-breaker is 
designed for an operating pressure of 66 kV. It has a 
current-carrying capacity of 1,200 amperes and a short- 
circuit breaking capacity of 1,500,000 kVA. The main 
supporting frame consists of a fabricated steel-plate 
structure of box section, which is fitted with four 
lifting lugs, and can be moved up or down on guide 
posts, which pass through square holes at each of the 


* See ENGINEERING, vol. cxxxv, page 152 (1933). 

¢t See ENGINEERING, vol. cxxxv, pages 585 and 667 
(1933). 

t See ENGINEERING, vol. cxxxiii, page 611 (1932). 








four corners. In the service position it rests on a cast- 
iron side frame, to which it is locked. There is a 
separate assembly consisting of a cylindrical oil tank, 
terminal bushings, top plate and operating mechanism 
for each phase. The three top plates and the three 
tanks are bolted to the upper and lower faces of the 
frame, respectively. The upper face also carries the 
isolating plug chambers and the condenser bushings, 
the latter being cemented on to cast bronze clamping 
rings. The tanks are of welded boiler plate with a 
domed base and seating, while the tops are reinforced 
by a cast-steel ring, which carries 20 retaining bolts. 
Each tank is lined with pressboard, and holds 430 
gallons of oil. It has been designed to withstand a 
hydraulic test pressure of 500 lb. per square inch. There 
is ample space above the oil for the expansion of the 
gases, and excessive rises in pressure are prevented by 
the use of a vent with an oil separator and _ baffle. 
These vents exhaust into ’bus pipes which are led outside 
the switch-house. 

The stationary contacts, which are carried on the 
main stems attached to the condenser bushings, consist 
of copper fingers backed up by stiff steel springs. 
Both the main and arcing contacts are of the wedge 
and finger pattern, the latter being fitted with high- 
speed snap breaks. The moving contacts consist of 
a solid-cast bridge piece with machined wedge-shaped 
contact faces, the latter being fitted with replaceable 
snap-break arcing pieces. An interesting feature of this 
design is that the arcing contacts remained closed for 
about one-third of the total stroke of the main con- 
tacts, and then separate with a very rapid snap action, 
which is accelerated by springs. The number of 
breaks in series per phase is two. The lifting rods, 
which support the moving contact bridge, are of special 
quality bakelite, and have a high dielectric and 
mechanical strength. They are prevented from 
swinging sideways, throughout the length of their 
travel, by guides. The operating mechanism, both for 
closing and tripping, forms a separate unit, which is 
mounted above the central pole of the breaker, as shown 
in Figs. 3 and 7. Closing is normally effected by a 
solenoid, which acts through a toggle-link mechanism, 
but the usual free handle device is also fitted. The trip 
release is designed to prevent unintentional opening 
due to vibration, and at the same time is capable of 
easy operation by the usual automatic equipment. 
It acts directly on the operating levers, so that rapid 
acceleration of the moving parts is obtained, and the 
amount of mechanism that has to be moved is thus 
reduced to a minimum. The speed of opening is 
augmented by compression springs, and the moving 
parts are brought to rest at the end of the stroke 
without shock by oil-filled dashpots. A portable 
screw-jack is provided, so that any breaker can be 
operated by hand. This jack is intended for test and 
adjustment purposes only, when the circuit-breaker is 
isolated. Each breaker measures 15 ft. 6 in. by 8 ft. 9 in. 
by 15 ft., and weighs 20 tons when filled with oil. The 
weight of the heaviest complete unit, consisting of two 
breakers filled with oil, is about 70 tons. 

A novel feature is that the circuit-breaker, instedd of 
being dropped down or drawn out to isolate it, as is 
the usual practice, is designed to slide upwards on the 
guide posts, mention of which has already been made. 
To effect this operation, overhead cranes have been 
installed and are provided with the special lifting beam, 
which can be seen in Fig. 1, for this purpose. This beam 
has been designed to balance the weight of the breaker 
evenly, so that it can be raised or lowered freely without 


tilting. In the isolated position such as is shown in 
Fig. 3, the circuit-breaker is supported on the 


tops of the squared portions of the guide posts. 
It can also be removed to an inspection stand, which 
is equipped with secondary disconnecting devices 
like the main units, as well as with the necessary 
contactor panel, so that the breaker can be operated 
electrically. The isolating plugs and _ receptacles 
are of the self-aligning plug- and socket-type and 
are arranged so that the latter are completely immersed 
in oil whether the breaker is in the service or isolated 
position. In the latter case automatic self-sealing 
shutters are provided to exclude dirt. The advantages 
claimed for this design are that no live parts are 
exposed when the breaker is withdrawn, that a greater 
sub-division of the gear is obtained with an increased 
factor of safety, that the circuit-breaker, when in 
service, is supported on a substantial framework 
instead of being suspended, as in the case of vertical 
isolation, and that the operating mechanism can be 
mounted on the top of the unit in the most accessible 
position. Further, no special carriage is required for 
removing a breaker. It is considered that the use 
of a crane for this purpose is the most convenient way 
of handling units of such size and weight. As the circuit- 
breaker floor completely separates the breaker from the 
*bus bars, a further extension of the compartment prin- 
ciple is facilitated. 

The *bus bars, a view of which with the oil-filled 
junction boxes already mentioned appears in Fig. 4, 
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Plate XXIV. are made with condenser-type bushings, 
and are supported at intervals by metal clamps. The sec- 
tional area of each *bus bar is 2-4 sq. in. and its current 
carrying capacity is 1,200 amperes. The outsides of 
the bushings are finished off with a copper sheathing, 
which in turn is covered with copper wire to form a 
mechanical armouring. This armouring is earthed 
and bonded at suitable intervals. The bushings termin- 
ate in oil-filled sealing chambers, where connections 
are made through expansion joints. It is claimed that 
this arrangement avoids the risk attendant upon the 
concentration of large quantities of oil, which occurs 
when a continuous chamber is used, and that individual 
lengths of *bus bars can be isolated for inspection. 
Each three-phase set of ’bus bars is mounted in a com- 
partment which, as shown in Fig. 1, is entirely separated 
from the rest of the apparatus by fire-proof divisions. 
The cable boxes, one of which is visible at the bottom 
left-hand of Fig. 5, Plate XXIV, are of the oil-filled 
type and have been designed to receive cables of the 
dry or oil-filled patterns. They have also been designed 
to withstand the increased pressures, which are present 
when certain classes of oil-filled cables are used. The 
current transformers are housed in separate accessible 
chambers, as shown on the right of the same illustration. 
They are of the bushing type, and are mounted over the 
earth sheath of the bushing forming the common tie 
connection between the duplicate circuit-breakers. 
The voltage transformers, one of which is visible at the 
top left-hand side of Fig. 5, are of the single-phase plug- 
in type, and are contained in oil-filled tanks. One end 
of the winding is connected through a condenser bush- 
ing leading to the feeder circuit connection chamber 
heneath, while the other end is earthed. The tank 
containing the transformer is guided vertically into 
the service position by runner wheels, which engage 
on the supporting pillars of the main circuit-breaker 
platform. The low-tension fuses are mounted separately 
and are accessible for replacement. Each unit can be 
earthed by three single-pole knife switches, which are 


operated from the circuit-breaker platforms, the 
arrangement being that the three phases can be 
earthed successively. The voltage transformers can 


also be disconnected by these switches, one of which 
is visible in Fig. 5 

The oil-sealing chambers, containing the various 
conductors, are provided with a large head of oil, 
and are rendered oil-tight by the use of a form of 
compressed cork packing, which is treated with gold 
size, and is fitted between machined faces. The filling 
level in each chamber can be checked by dip sticks, 
which are arranged so that it is impossible to make 
contact with live metal. Where the shape of a chamber 
is unsuitable for direct entry, special auxiliary side 
chambers are provided, as shown in Fig. 3. 

The interlocking system installed on this equipment 
is designed to ensure that no live metal is accessible 
under ordinary working conditions and that all the 
cireuit-closing and isolating devices must be operated 
in the correct For instance, the circuit- 
breakers cannot be isolated or lowered into the service 
position with their contacts closed, nor can the tanks 
be detached unless the breaker is isolated. The circuit- 
breaker contacts can only operated when the 
breaker is fully in the service or isolated positions. 
The voltage transformer fuses cannot removed 
unless the fuse-holder is dead. All spout orifices are 
closed automatically by a metal door or shutter when 
the circuit-breakers are removed from the operating 
position. 


sequence. 


be 


be 


Switchgear of the pattern just described is installed 
on the high-tension side of each main machine trans- 
former and between the ‘bus bars and the eleven 66 kV 
feeders, which connect Battersea to the adjacent grid 
sub-station and the London Power Company’s generat- 
ing stations at Deptford West, Willesden and Grove 
Road. It is also installed on the high-tension sides of 
four 20,000 kVA 66/22 kV transformers, to whose low- 
tension sides eight 22 kV feeders are directly con- 
nected, and of two 6,250 kVA 66/3°3 kV transformers 
from which the auxiliary power required in the station 
can be obtained. It is operated from a control room, 
which is situated at the second-floor level and alongside 
the turbine room, the intervening wall being pierced by 
an observation bay and windows. This room has been 
designed to accommodate the whole of the control 
equipment, which will be required when the station is 
completed. The present equipment, however, consists 
of a control board, relay board and terminal cubicles 
for the sets which are now installed or are under con- 
struction. The control board, of which a view appears 
in Fig. 8, Plate XXV, and the relay board, are erected 
back to back with the former facing the middle of the 
room. The terminal cubicles are placed on the floor 
below, directly underneath the lines of these two 
boards. All the multi-core cables are brought to 


boxes which are mounted inside the terminal cubicles, 
and here the various indicating, relay and control 
circuits are separated and taken in conduits to the 
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claimed that this arrangement simplifies the wiring 
behind the panels, since all the inter-connections are 
made in the cubicles, where ample space is available. 
The terminal cubicles also contain the closing contac- 
tors, fuses and other auxiliary equipment used and are 
lighted internally. 

The control and relay boards are of the self-support- 
ing steel cubicle type with a wing of seven panels 
arranged at one end of and at 45 deg. to the main 
section. In addition to the circuit-breaker control 
switches and lamps the panels also carry the indicating 
instruments for the various circuits and the voltage 
regulating equipment for the alternators. All the in- 
dicating instruments are of the open-scale flush type, 
and have a uniform scale and dial irrespective of their 
duty. Large-scale synchronising instruments are pro- 
vided for each section of the main "bus bars and are 
mounted on brackets fixed to the main-building piers 
as shown in Fig. 8. The brackets can be rotated by 
handwheel gearing, so that they are visible from any 
part of the room. The open and closed position of the 
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and in addition, the circuit conditions are indicated on a 
coloured mimic diagram. This diagram consists of plate- 
glass panels, upon which the circuit arrangements are 
left in clear glass, while the rest of the panel is painted 
on the back with opaque paint. The diagram is section- 
alised by light-proof partitions and the separate circuit- 
breaker symbols and circuits are illuminated by 
coloured lamps. The colour changes are controlled 
by auxiliary switches on the main switchgear, these 
switches being operated automatically as the various 
isolating and main switch units are opened or closed. 
A four-colour system is employed ; white signifying that 
the circuit-breaker is isolated and withdrawn, green 
that the connections are isolated and earthed, yellow 
that the switches are open and the connections isolated, 
but not earthed, and red that the switches are closed 
and the circuits in service. In this way the conditions 
of the various circuits can be seen at a glance. 

The relay board carries the relays and integrating 
and recording instruments, the panel for any circuit 
being immediately behind the corresponding control 
panel. All the apparatus is mounted on the panels 
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in such a way that fixing details are not visible from 
the front. The doors of all three boards are finished 
in three different colours, which occur in regular 
rotation, the first, fourth and seventh doors being of 
one colour and the second, fifth and eighth of another, 
and on. This permits easy identification and 
minimises the possibility of the operator opening a 
wrong door. 

The low-tension sides of the house service trans- 
formers mentioned above and the 6,250 kVA house 
service turbo-alternator are controlled by metal-clad 
horizontal draw-out switchgear, which was constructed 
by Messrs. A. Reyrolle and Company, Limited, Heb- 
burn-on-Tyne. This switchgear is divided into three 
sections, one of which is installed in a bay off the turbine 
room while the other two control the boiler-house 
plant and are installed at convenient positions in the 
boiler house. The first board consists of 43 panels and is 
divided into two parts, which can be coupled together. 
It comprises duplicate *bus bars, one of which is sup- 
plied from the service generators and the other from the 
transformers. Two of the generator panels comprise 
1,200 ampere direct-operated circuit-breakers the other 
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of the cable-dividing boxes. The panels which control 
induction-motors, of which there are a number, are 
fitted with delay-action time-limit relays to permit 
direct starting. 

Each of the boiler-house switchboards consists of 
30 panels, and is fed from one section of the turbine- 
room board through three 600-ampere direct-operated 
group-feeder panels. One of the three feeders from 
these panels is connected to the top ’bus bar of the 
boiler-house board, and one to the bottom "bus bar, 
and the third can be connected to either *bus bar, but 
is specially interlocked to prevent tieing the top and 
bottom *bus bars of the turbine-room board through 
the group-feeders. The other 27 panels of each 
boiler-house board are rated at 300 amperes, and are 
solenoid-operated. All the duplicate *bus-bar circuit- 
breakers, both on the boiler house and the turbine- 
room boards, are fitted with oil-immersed break- 
before-make selector switches in the switch-hoods. 

In addition to the switchboards described above, 
Messrs. Reyrolle have also supplied a number of single- 
unit panels and smaller sub-distribution boards for 
controlling other auxiliaries in various parts of the 
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Fie. 2. 


SHEET NIBBLING SHEARS. 

THE formation of holes in sheet metal, other than 
those for which a drill is used, or the shaping of sheets 
with irregular contours is usually done nowadays, 
where quantities are concerned, in a press, but there 
are often occasions in most shops dealing with sheet 
metal when holes are to be cut or pieces shaped which 
are outside the standard ranges, and the making of 
special die tools is not warranted. The very handy 


-machine illustrated in the accompanying figures, and 


known as nibbling shears, has recently been developed 
by Messrs. Henry Pels and Company, Limited, 32-38, 
Osnaburgh-street, London, N.W.1, for dealing with 
such work. Sheets up to }-in. in thickness can be cut 
at a speed of 6 ft. or more per minute, a rate rendered 
possible by the very high speed of the cutter which 
makes approximately 1,400 strokes per minute. As 
shown in both figures, the upper blade is narrow 
and is offset on the cutter head. The lower blade is a 
circular disc, the actual shear thus taking place over 
little more than a point. This arrangement permits 
the upper blade to be rotated round the axis of the cutter 
head through 360 deg. in a horizontal plane. A hole 
of any shape can therefore be cut without having to 
turn the sheet, the head being turned to follow a 
marked-off line. Conversely, sheets can be shaped 
externally in a straight or curved line, regular on 
irregular, as required. 

The formation of the blades with a narrow shearing 
point enables corners having a very small radius to 
be cut either internally or externally. The cut is 
started in the solid sheet, i.e., it is not necessary to 
punch a hole for this purpose, whilst the sheared edge 
has no burr and does not require machining to finish it. 
The head can be raised or lowered, so that shearing 


two being 600 ampere solenoid operated equip- | station. 
ment. The supply from the transformers is led through} The turbine-room annexe also contains two L-shaped | can be started at any point in different thicknesses of 
two 1,200 ampere direct-operated circuit-breakers | direct-current boards, which were manufactured by| sheet, and can be locked in any angular position by 


and the two non-automatic *bus coupler panels are of 
the same capacity. In addition, there are two 1,600 
ampere non-automatic "bus sectionalising panels and 
three skeleton panels. The outgoing feeders are con- 
trolled from the remaining 30 panels, six of which are 
rated at 600 amperes and 24 at 300 amperes. Of the 
latter, twelve are solenoid-operated and the remainder, 
including those of the larger capacity, direct-operated. 

The relay and instrument circuits on these panels 
are provided with fuses housed in boxes, which are 
mounted on the backs of the panels. The wiring 
supplying these circuits is carried in channels between 
the boxes, and runs the whole length of the switch- 
board. The ammeter switches and synchronising 
sockets are mounted on brackets fixed to the front of 
the frame standards, thus rendering them highly 
accessible. Each of the solenoid-operated feeder- 
panels has a local push-button mounted on the frame- 
standard. This is used for emergency operation in 
preference to the more usual supplementary hand 
operation. The 1,200-ampere alternator-pancls are 
each fitted with two voltage-transformers, one for the 
metering, and the other for a voltage-regulator. All 
the feeder-panels are provided with overload and 
earth-leakage protection, and the core-balance trans- 
formers are housed in special recesses at the bottom 





Messrs. Bertram Thomas, Manchester. One of these 
boards, an illustration of which appears in Fig. 9, 
Plate XXV, controls the supply to and from the 
230-volt 600-ampere-hour control battery, from which a 
certain amount of emergency lighting can also be 
obtained. The other board carries the switches for 
controlling two 250-kW Peebles motor convertors, and 
the 1,400 ampere-hour main battery. This board is 
fitted with duplicate "bus bars, to which the direct- 
current side of the convertor can be connected, but not 
to both at the same time. This enables the motor- 
generator and reversible booster panels on the first board 
to be supplied from either machine, an automatic switch 
being provided to cut out the booster if the alternating- 
current supply fails. The remaining panels on the 
second board control the feeders to the direct-current 
motors, which operate the cranes and stokers. There 
is also provision for furnishing both an alternating and 
direct-current supply to certain lighting circuits. 


Tue Levant Farr at Tet Avrv.—The foundation- 
stone of the Palestine Industries Pavilion, on the new 
grounds of the Levant Fair at Tel Aviv, Palestine, was 
laid recently by Mr. Shenkar, president of the Palestine 
Manufacturers’ Association. As already announced, the 
Fair is to be held from April 26 to May 26, 1934. 





means of a quick-grip clamp. Ordinary dividing and 
splitting in a straight line at any angle across the sheet 
is therefore easily effected. The stroke is adjustable 
to suit different thicknesses of metal and a setting scale 
is provided. Circular discs and rings can be cut up to 
any diameter desired when the sheet is manipulated 
along a marked line, but a centring device inside the 
gap will permit discs to be cut up to the limit of the 
gap without marking off. This device is seen in Fig. 1. 
A hinged centre is carried on a bracket which can be 
adjusted along a slide on the underside of the frame 
at the top of the gap. A small seat to support the 
plate immediately under the centre is similarly adjust- 
able along a vertical plate on the bottom of the gap, 
the top of the seat being flush with the top of the lower 
blade. The gap is either 42 in. or 50 in. deep, according 
to the size of the machine, and determines the maxi- 
mum diameter of the plate that can be cut with the 
centring device. It is possible however, to cut seg- 
ments of a greater radius than the maximum with the 
centring device, as the sheet is not then fully rotated. 
The limits in this case are $4 in. radius and 40 in. radius, 
respectively. 

The head is fitted to accommodate interchangeable 
punching tools, an arrangement shown in Fig. 2, so 
that the machine can be used as a nibbling punch 
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in cases where a smooth cut not necessary. 
work is supported on the pair of tables seen in Fig. 1. 
the height relative to the lower blade being adjustable. 
The general construction of the machine will be clear from 
the illustration. The frame is characteristic of Messrs. 
Pels’ products in that it is made of steel plate. It is 
electrically-welded and is exceptionally rigid. The 
plunger, which is driven by an eccentric, is actuated by 
a motor of approximately 1-5 h.p. The eccentric 
shaft, which, together with the plunger, is mounted in 
barrel bearings, is driven direct by the motor through 
an elastic coupling. Push-button control is employed. 
The cutter head is guided in adjustable bronze bushes. 
The machine is made at present with the two depths 
of gap stated above, both sizes being capable of cutting 
mild-steel plate up to 4-in. in thickness. It can be 
built, however, with deeper gaps and for plates up to } in. 
in thickness when so required. 
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TENDERS. 

We have received from the Department of Over 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases 





as 


Telephone Jumper Wire The supply of 40 miles of 


flame-proof jumper wire. The New Zealand Post and 
Telegraph Department, Wellington ; January 17, 
1934. (Ref. No. A.Y. 12,088.) 

Power Transformers.—The supply of single-phase and 
three-phase power transformers for 10,500/240 and 
10,500/415 voltage ratios. The Christchurch City 
Council, New Zealand; January Il, 1934 (Ref. No 
A.Y. 12,089.) 


Train Lamps and Fittings rhe supply of train lamps 


and fittings 


Administration, Johannesburg ; January 15, 1934 
(Ref. No. G.Y. 13,168.) 

Structural Steelwork The supply, delivery, and 
erection of structural steelwork for a Cargo Shed at 
No. 1 Berth, Port Elizabeth Harbour. The South African 
tailways and Harbours Administration, Johannesburg, 
January 22, 1934. (Ref. No. G.Y. 13,169.) 

Telephone Trunk Test Boards rhe supply of various 
types ol telephone trunk test boards The Post and 
Telegraphs Department, Melbourne January 23, 1934 


(Ref. No, A.Y. 12,091.) 

Switchqear The supply of 44-kV 
prising two feeder equipments and one control panel 
The City Electric Light Company, Limited, Brisbane 
February 7, 1034 (Ref. No. A.Y. 12,092.) 


Steel Furniture The supply and fixing of steel ward 


switchgear, com- 


robe and museum cases The State Buildings Depart 
ment, Egyptian Ministry of Public Works, Cairo; De 
cember 23. (Ref. No. G.Y. 13,179.) 

Fire Pumps rhe supply of four motor fire pumps 
The Municipalities and Local Commissions Section, 


Egyptian Ministry of the Interior, Cairo; December 14 


No. G.Y. 13,182.) 
Locomotive Parta.—The supply 
tives and tenders, including tyres, buffers, coupling hooks, 





of parts for locomo 


screw couplings, spring steel, coil springs, boiler plate 3, 
seamless tubes for boilers, &e rhe Pierwsza Fabryka 
Lokomot w. Polsce, Chrzanowie, Poland (Ref. No 
G.Y. 13,183.) 


Connecting Rods The supply of 30 connecting rods 
with little and big-end straps The Controller of Stores, 
North Western Railway, Lahore, 20 
(Ref. No. G.Y. 13,186.) 


India: December 


Spring-Steel Plates \ firm in the United States 
wishes to be placed in touch with United Kingdom manu- 
by 72 in 


facturers of spring-steel plate &, measuring 7 in 
bent to a 


by 7 in. and 7 in. by 10} in. by fr in., and 
curve. (Ref. No. G.Y. 13,167.) 


PERSONAL. 


His Imperial Majesty the Emperor 
ferred upon the Marcuese Marcont, on the occasion of 


ot Japan has con 


his visit to Japan, the Grand Cordon of the Order of 
the Rising Sun. 

Messrs. MarsHaut, Sons anp Company, Loeorrep, 
Britannia Iron Works, Gainsborough, have recently 


sppointed Messrs. Harry Astbury, Limited, 63, Hockley- 


hill, Birmingham, to be their representatives for the | 
sale of their steam engines and boilers, Diesel road | 
rollers, road-making and other machinery, in the Bir- 


mingham district. 

Mr. L. Ll. C. Scuwaicer, who was associated with the 
export es of Messrs. Blackstone and Company, 
Limited, has now joined Messrs. Davey, Paxman and 
Company (Colchester), Limited, Standard Lronworks, 
Colchester, as manager of their overseas department 





Cresspit-Emptyvinc VEHICLE ERRratTvuM.—According 
to information supplied to the 
vehicle made by Messrs. Shelvoke and Drewry, Limited, 
Letchworth, was described on page 539 of our issue 
of November 17, as being provided with a “ Reval” 
exhauster pump. This name should have read “ Reavell,”’ 
the pump in question having been made by Messrs. 
Reavell and Company, Limited, Ranelegh Works, 
Ipswich, 


us 


The 


The South African Railways and Harbours | 


cesspit-emptying | 


ENGINEERING. 


CONTRACTS. | 


Messrs. Stewarts AND Lioyps, Limrrep, 41, Oswald- | 
street, Glasgow, have received an order from the Crown 
Agents for the Colonies for the steel portion of the pipe 
line required for supplying water to Jerusalem. The 
order comprises about 31 miles of 18-in. steel pipes, 
which are to be used for pumping water from the springs 
jat Ras-el-Ain. There will be four pumping stations 
and the mains will follow the railway to Llud and thence 
the road from Jaffa to Jerusalem 

Messrs. Marryat anv Scott, Limrrep, 75, Clerken- | 
well-road, London, E.C.1, are to carry out the whole of 
the lift installation at Leicester-square sub-station for 
the London Passenger Transport Board. 

Messrs. Perrers, Limrrep, Westland Works, Yeovil, 
are supplying the propelling and auxiliary engines for 
the Rock, now under construction by | 
Messrs. R. and W. Hawthorn, and Company, | 
Limited, Hebburn-on-Tyne, for Free hea 
| Wharf Company, Limited, 19-20, Broad-street, Ratcliffe, 
| London, E.1. The engines are Petter Atomic Diesels. | 
The main engine is a 260-brake horse-power, four- 





motor coaster, 
Leslie 
Messrs. 


cylinder unit running at 275 r.p.m. It is of the two- 
eycle, solid-injection, cold-starting type. Power for 
winch and capstan is provided by a 19-kW generator, 
direct-coupled to a two-cylinder, 30-brake horse-power 
Petter Atomic engine \ 7-brake horse-power 
Atomic Diesel engine drives air compressor for 
starting air, a general-service water pump, and a battery- 


a 


Diesel 
an 


| charging generator. 

Messrs. THe British THomson-Houston CoMPAny, 
Limirep, Crown House, Aldwych, London, W.C.2, have 
recently received substantial orders for Mazda electric 
lamps from Messrs. Wolseley Motors, Limited, Messrs. 
Birmningham Small Arms, Limited, and Messrs. Metallic 
Seamless Tube Company, Limited, Leeds. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MiIppLesBRrovuGcH, Wednesday. 

The Cleveland Iron Trade.—Home users of Cleveland 
pig-iron are calling for larger supplies, as are also con- 
sumers in Scotland, but demand from abroad is very 
light Export prices are very substantially below figures 
named for other business, but are too high to compete for 
Continental trade, with sellers of Midland iron. There is 
next to no free Cleveland pig in stock, and the small out- 
put does not quite cover current needs, so that early 
enlargement of production by re-kindling one or two idle 
blast -furnaces seems Merchants possess only 
moderate quantities of Cleveland iron, and their market 
to as producers 


essential 


limits, 
right to cover direct 


operations ace confined narrow 


to reserve to themselves the 
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the needs of principal home users and of consumers 
beyond the Tweed. Export quotations still vary a good 
| deal after individual bargaining, and are not easily 
| ascertained, but for other business recognised market 
| figures are rigidly adhered to No. 3 g.m.b. is 628. 6d. 
| delivered in the Middlesbrough area, 64s. 6d. delivered 
|to North Eastern districts outside the Tees-side zone, 
| 62s. 3d. delivered Falkirk, and 65s. 3d. delivered Glasgow. 


tid., and No. 4 


| grade of iron is at a premium of 2s 
| foundry Is 
Hematite Accumulations of 
have been falling rapidly of late, 
creasing and output promises to be reduced in the near 
heavier 


| No 
is at a discount of 
East Coast hematite 
and as demand is in- 


be 


future, withdrawals from stocks promise to 
than ever. Whilst make at Consett is increased by the 
blowing in of an additional furnace, production on 


| Tees-side is to be curtailed by the closing down for repairs 


j}of the Normanby Llronworks of Messrs. Pease and 
Partners. The plant at Normanby will probably be 
re-started early in February Hematite makers are 


heavily sold to local and other home users for delivery 
up till the end of March, and are disinclined to enter into 
| further commitments at now ruling. Buyers are 


keen to negotiate for supplies over the whole of 1934. 


rates 


| Overseas business is difficult, due to the comparative 
| cheapness of Continental iron in foreign markets. For 
home trade, ordinary qualities of East Coast brands are 
very firm at 62s. 6d. f.o.t. makers’ works, and No. | is 
put at 6d. above that figure. Quotations for shipyrent 
| to foreign destinations are ruled by ordinary brands at 
| 608. f.0.b. Tees. 

Foreiqn Ores.—There is little doing in foreign ore, 


consumers being still well placed as regards supplies, 
but values are gaining strength in sympathy with the 
upward tendency of quotations for other commodities. 
Best rubio is fully 16s. 6d. c.i.f. Tees 
Blast-Furnace Coke.—-There searcity of Durham 
blast-furnace coke Preparation to enlarge output is 
proceeding, but the additional make promises to be | 
promptly absorbed by increased needs. For good average 
qualities delivered this year at Tees-side works, 17s. 6d. 
is a minimum figure, and a higher price has to be paid for 
delivery further ahead. 
Manufactured Iron and Steel._-Semi-finished ateel | 
commands full market quotations, and producers are 
working at high pressure. In some cases consumers of | 
| 
| 
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soft billets have had to wait for deliveries. Construc- 
tional steel manufacturers are busy and producers of 
railway material are better employed than recently. A 
2,000 ton order for tram rails for the L.C.C. sections of 
the Transport Board has been placed with the Skinnin- 
| grove Iron and Steel Company, Limited. All quotations 


| are well maintained. Common iron bars are 91. lds. ; 
| best bars, 101. 58.; double best bars, 101. 15s.; treble | 
| best bars, 11/. 58.; packing (parallel), 8l.; packing 
| (tapered), 101. ; steel billets (soft), 51. 12s. 6d.; steel 
‘billets (medium), 67. 17s, 6d steel billets (hard), 


| DEc. I, 1933. 


7l. 7s. 6d.; iron and steel rivets, 111. 5s.; steel ship 
plates, 81. 15s.; steel angles, 8/. 7s. 6d.; steel joists, 


8l. 158.; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons, and 91. for smaller lots ; fish-plates, 12/. 10s. ; 
black sheets (No. 24 gauge), 101. 5s. for delivery to home 
customers, and 91. 5s. f.o.b. for shipment abroad ; and 
galvanised corrugated sheets (No. 24 gauge), 121. 15s. for 
delivery to home customers, and 111. 5s. f.o.b. for ship 
ment overseas. 

Ironworkers’ Wages.—The accountants’ certificate issued 
this week shows that the average selling price of manu 
factured iron for the two months ending October 21 was 
8l. 10s. 6-ld. per ton, compared with 81. 10s. 5-45d. 
per ton in the preceding two months. Under sliding scale 
arrangement, puddling and other forge and mill wages 
are unchanged. 

, Secrap.—Prices of scrap are rather 
large purchases that have covered consumers’ needs for 
some months. Heavy steel is 47s. 6d.; machinery metal, 
49s.; heavy cast-iron, 47s. 6d.; and light cast-iron, 43s. 


easy following 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—Although there has not been 
any very marked improvement in the actual output 
in the Scottish steel trade over the week, the bookings 
are better and the prospects are very much brighter 
than they have been fora longtime. With the announce- 
ment of more orders for new tonnage having been fixed 
up by shipbuilders, the steel trade will benefit consider 
ably, and full-time working will be very general during 
this winter. The plate mills are already running more 
constantly, but there is a slackness in the demand for 
structural steel; export business is very slow. In the 
black-steel sheet trade there is sti!l quite a fair amount 
doing on home account, but the unsettled state of 
the dollar is the cause of a falling-off in the demand 
for export. Prices are nominally steady and are as 
follows :—-Boiler plates, 91. per ton; ship plates, 81. 15s. 
per ton ; sections, 8/1. 7s. 6d. per ton ; black-steel sheets, 
i in., 81. per ton; and galvanised corrugated 
(No. 24 gauge), 121. 15s. per ton, in minimum four-ton 
lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—No change can yet be reported 
in the state of the malleable-iron trade of the West 
Scotland, although there is, if anything, a more hopeful 
feeling all round. The demand for re-rolled steel bars is 
rather unsteady, and makers find difficulty in 
picking up business because of the keen figure at which 
Continental bars are being offered in this market. The 
following are the current quotations :—Crown bars, 
9l. 15s. per ton for home delivery, and 9. per ton 
for export ; and re-rolled steel bars, 7. 5s. per ton for 
home delivery, and 61. 15s. per ton for export. 

Scottish Pig-Iron Trade.—The volume 
passing in the Scottish pig-iron trade at 
very moderate lines, and stocks on hand, plus the output 
from the nine furnaces now in blast, are ample to meet 
all calls. The demand from overseas shows no improve- 
ment. Current market quotations are follows : 
Hematite, 66s. per ton, delivered the steel 
foundry iron, No. 1, 67s. 6d. per and No. 
per ton, both on trucks at makers’ 

Scottish Pig-Iron The shipment 
Scottish pig-iron from Glasgow Harbour for the 
ending last Saturday, November 25, amounted to 420 
tons. Of that total, 410 tons went overseas and only 
10 tons coastwise. During the corresponding week of 
last vear the figures were 80 tons overseas and 210 tons 
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Shipments. 


coast wise, making a total shipment of 290 tons. 

Wages in the Scottish Trade.—Sir John M. 
MacLeod, Bart., C.A., has intimated to the 
joint secretaries of the Scottish Manufactured [ron Trade 
Conciliation and Arbitration Board, that he has examined 
the employers’ books for the months of September and 
October, 1933, and certifies that the average net selling 
price brought out is 91. 15s. 5-97d. This means that there 
will be no change in the wages of the workmen. 

Locomotive Contract.—In addition to the order for new 
wagons lately placed by the London Midland and Scottish 
Railway Company, contracts have been given out for 
100 locomotives, which latter orders are a special addition 
to the company’s ordinary building programme for 1934. 
The North British Locomotive Company, Limited, 
Springburn, Glasgow, has secured the contract to build 
50 of these. They will be passenger locomotives of the 
4-6-0 superheater three-cylinder type, and will mean 
employment for a large number of men for some months, 
when construction 1s commenced in the near future 

Shipbuilding.— Messrs. William Hamilton and 
pany, Limited, Port-Glasgow, have secured an order to 
build a cargo-carrying steamer for Messrs. T. and J. 
Brocklebank, Limited, Liverpool. This new vessel will 
be over 450 ft. in length and of about 10,000 tons gross 
The Fairfield Shipbuilding and Engineering Company. 
Limited, Govan, have received orders from the Admiralty 
to build a sloop. This is the second Admiralty contract 
now on the books of the Fairfield Company. Several 
pleasure yachts and motor launches have also been 
reported during the past week or two as having been 
fixed up by Clyde builders, and the bookings overall 
during the month of November are a long way ahead of 
any month for a number of years. 


Tron 
Glasgow, 


Com- 


Tae Geneva Motor Suow.—A report on the Motor 
Show held recently at Geneva, based on information 
received from the Commercial Secretary to H.M. Lega- 
tion at Berne, has been prepared by the Department of 
Overseas Trade, 35, Old Queen-street, London, S.W.1. 
United Kingdom firms can obtain copies on application 
to the Department, quoting reference No. G.Y. 13,035, 
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SHEFFIELD, Wednesday. 


Iron and Steel.—Increased activity is manifest at 
many local steel and engineering firms. As compared 
with a year ago, the gross turnover shows a remarkable 
rise. In some quarters there is a tendency to exaggerate 
the improvement. Boom conditions are not being 
experienced in the Sheffield district, nor are they desired. 
The Master Cutler (Mr. C. J. Walsh) has issued a warning. 
He says: “‘ There is an undoubted revival, and we are 
gradually getting back to a normal state of affairs, but 
there is no boom nor any likelihood of one for a long 
time. There is a long way to go yet. Everyone appre- 
ciates the need for progress in plant and methods, and 
| feel sure that Sheffield will eventually go forward to a 
greater state of prosperity than ever.” 
very strong protest against the practice of raising false 
hopes and creating wrongful impressions with regard to 
the state of Sheffield trade. There is ample evidence 
available showing the improvement made locally. One 
Sheffield concern to-day employs 4,150 men—all working 
full time—as compared with 3,600 men a year ago on a 
short-time basis. The wages bill of this firm has increased 
by 22 per cent. during the past twelve months. Business 
in raw and semi-finished steels is on the upgrade. Activity 
is mostly confined to basic sorts, but the call for acid 
materials—used largely by railway rolling-stock manu- 
facturers—shows signs of broadening. Slab and billet 
mills are working at higher pressure. Rolling-mills, 
forges, and press shops are accounting for a growing 
output. Manufacturers point out, however, that while 
orders are more numerous, prices are cut to the bone, 
and profits are low. The heavy engineering and 
machinery branches are attracting more contracts. 
Inquiries have been received from the Far East, while 
work is proceeding on orders placed by British railways 
for wagons. Firms specialising in hydrogenation equip- 
ment are actively engaged. Coal-breaking machinery is 
a progressive line. There is a better demand for plant 
for screening and coal-washing schemes now being 
developed in various parts of the country. Works devoted 
to the production of various types of special high- 
efficiency steels are doing a good trade. Stainless steel 
heat and acid-resisting materials, high-speed tool steels, 
and drill steel are sections where high production is being 
obtained. The tool trades make reasonable headway. 
An inquiry is in circulation from Calcutta for component 
parts and fittings for agricultural machinery, including 
lawn-mower parts, bottom blades, spiral cutters, plough 
parts, shares, points, cultivator parts, reaper and thrasher 
parts, chaff-cutter parts and chaff-cutter knives. At 
present, works producing these manufactures are experi- 
encing a quiet spell. Improvement is anticipated in the 
New Year. Automobile steel and fittings are progressive 
lines. 

South Yorkshire Coal Trade.—Recent improvement has 
been more than maintained. Except in one or two 
instances, supplies are sufficient to cover immediate 
requirements. The exceptions are singles and smalls. 
Export business is expanding. and inquiries are more 
numerous. Industrial fuel is more active: the amount 
of business done is larger than for a long time past. 
Railway companies are purchasing more liberally. 
Electricity and gas-making undertakings are also 
placing contracts more freely. The house-coal market 
has taken on a more active appearance. Consumers are 
buying chiefly for stocking purposes. Coke is active in 
all grades. Quotations are: Best branch handpicked, 
to 28s.; Derbyshire best house, 21s. to 23s. 6d. ; 
Derbyshire best brights, 17s. 6d. to 198. 6d.; best 
screened nuts, 17s. to 18s.; small screened nuts, 16s. to 
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17s.; Yorkshire hards, 17s. to 18%. 6d.; Derbyshire 
hards, 17s. to 18s. 6d.; rough slacks, 6s. to 9s.; nutty 
slacks, 7s. to 8s. 6d.; smalls, 5s. 6d. to 6s. 6d. 





NOTES FROM THE SOUTH-WEST. 
Wednesday. 


Great Railway Coal-burning Steamer.—The 
new passenger and cattle steamer, Great Western, 
launched at Birkenhead for the Great Western Railway 
Company, for their Irish services, was originally intended 
to use oil fuel as in the case of the two new vessels on the 
Fishguard service. Those engaged in the “ Back-to- 
coal’ movement in South Wales, however, made such 
strong representations to the directors of the company, 
that the vessel was built as a coal-burning steamer. It 
is believed that this vessel, designed on the most modern 
lines for coal-burning, equipped with mechanical stokers 
and foreced-draught, will show decided economy as com- 
pared with oil fuel. 

New Forest-of-Dean Colliery.—-lt is expected that the 
new Northern United Colliery, near Cinderford, in the 
Forest-of-Dean, will reach the Bowson seam by February. 
The new pits are designed to employ 1,000 men for 
30 years, and it is probable that two old collieries will 
be closed as no longer economical. The owners are 
Henry Crawshay and Company, Limited, colliery 
owners, who have other mines in the Forest coalfield. 
The estimated cost is about 100,000. 


CARDIFF, 


Western 


Electrical Grid to Cardiff—The electrical grid be- 
tween Bristol and Cardiff has now been brought into 
service, and the grid to Swansea is in progress. The 


load on the Cardiff generating station increased between 
October, 1932, and October, 1933, by 6 per cent., and 
between April last to November, by 3 percent. It will be 
possible by means of the grid to provide for the require- 
ments of the new steel works of Messrs. British (Guest 
Keen Baldwins) Iron and Steel Company, Limited, to 
be erected in the next two years without additional 
plant at the Cardiff generating station. 
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Anti-Breaking Coal Escalators.—A new type of anti- | 
NOTES FROM SOUTH YORKSHIRE. | ,,47% coal escalator has been attached to the new 


20-ton wagon traverser hoist at the Queen Alexandra | 


Dock, Cardiff, of the Great Western Railway Company. 
In this escalator, the chains are replaced by a rubber 
belt, and the metal trays by rubber trays, so that 
breakage is expected to be entirely eliminated between 
the chute of the coal hoist and the bottom of the hold 
of the vessel loading. Two additional 20-ton wagon 
coal hoists are being erected on the Roath basin, Cardiff, 
and it is expected that these will also be equipped with 
similar escalators. 

Mapping South Wales Coal Seams.—The Fuel Research 
Board, in their annual report, revealed that a map of the 
South Wales coal seams was in its early stages. The 
methods of survey of the seams had led to a knowledge 
of the suitability of the coals for special purposes, and 
how the quality of the fuel from some of the seams 
might be improved by the careful rejection of otherwise 
unsuspected bands of inferior coal. It was also shown 
that parts of some seams could be worked separately, on 
account of special properties, to meet special demands. 
Information had been collected concerning the “ nine- 
foot ** seam from which it had been possible to draw on 
a map the directions along which the coal had the same 
volatile content, the same tar yield, and the same hydro- 
gen-carbon ratio. 


NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

Brighter Outlook in Locomotive Industry.._Few orders 

during recent months have been so welcome, or oppor- 

tune, as that just placed by the London Midland and 





Scottish Railway Company, as part of an addition to | 


their ordinary 1934 building programme, with Messrs. 
Vulean Foundry, Limited, of Newton-le-Willows, 
Lancashire, for 50 locomotives and tenders. For several 
years the firm has suffered acutely from the general 
depression which has overshadowed the locomotive- 
building industry, and for a considerable time past 
employment has been found only for a skeleton staff 
of about 400. The order is for engines of the 4-6-0 
type designed for mixed traffic work, and will, it is 
stated, provide employment for 1,600 men for nine 
months. There is also an improved outlook at Crewe, 
where the London Midland and Scottish Railway Com- 
pany has extensive works, In the last few weeks, it is 
stated, a considerable number of men have been re- 
engaged, and the hope is entertained that the town will 
benefit substantially when the company’s full 1934 con- 
structional programme is announced. 

General Outlook.--Motor-vehicle manufacturers, who 
have been kept steadily busy throughout the year, 
continue to book new work, and are facing the coming 
year with confidence. Further work for Messrs, Leyland 
Motors, Limited, Leyland, near Preston, is indicated 
as the result of a recommendation by the Transport 
Committee to the Middlesbrough Corporation to purchase 
15 double-deck Leyland omnibuses, with all-steel bodies. 
Both the Leyland firm, and Messrs. Crossley Motors, 


Limited, Gorton, Manchester, have substantial orders 
on their books from various municipal authorities and 
other undertakings. Messrs. James Robertson and 


Sons (Fleetwood), Limited, who are securing increasing 
numbers of inquiries from foreign firms for winches, 
are to supply a 23-ton winch for the large new French 
trawler Jutland, which is being built in Denmark. In 
consequence of improved conditions, the proprietors of 
the Brymbo Steelworks, Wrexham, which in normal 
times employed 1,500 men, have decided to make imme- 
diate preparations to re-open the works. 

The Hematite-Iron Industry.—Recent improvement is 
maintained in the North-West Coast hematite-iron trade. 
Makers, it is stated, are booked up for four months ahead, 
and Continental demand is increasing rapidly, orders 
being booked for useful shipments to France, Belgium 
and Germany during December. To enable current 
demands to be met, the Workington steel rolling mills 
have been closed down for one week, to reduce tempor- 
arily local consumption. 

Lectures oN Tropical HyGtene.—The next series of 
lectures and demonstrations on tropical hygiene, which 
are intended for men and women outside the medical 
profession proceeding to the Tropics, will be given by 
Lt.-Col. G. E. F. Stammers, O.B.E., from December 4 
to 13 next. The course comprises eight lectures, which 
will be held from 5 to 6.30 p.m., on each day. The 
synopsis and other particulars can be obtained from 
the secretary of the London School of Hygiene and 
Tropical Medicine, Keppel-street, Gower-street, W.C.1. 





Emprre SwimmMinc Poor Aanp Sports ARENA.—A 
company, entitled Wembley Stadium, Limited, the chair- 
man of which is Major-General the Right Hon. Lord Motti- 
stone, has been formed to establish a swimming pool 
and sports arena in the grounds of the British Empire 
Exhibition at Wembley. Both the pool and the arena 
will be entirely enclosed in a reinforced-concrete building, 
which is to be erected over the existing ornamental lake. 
This building will be 420 ft. long and 240 ft. wide and 
will have a roof span of 240 ft., the height from the 
arena to the apex of the roof being about 90 ft. The 
arena will be 300 ft. long and 60 ft. wide, and the swim- 
ming pool 200 ft. long, 60 ft. wide, and 16 ft. deep. The 
pool has been specially designed to accommodate cham- 
pionship events and will be the headquarters of the 
new Empire Swimming Club. It will also be possible to 
convert it into an ice rink. The engineer for the scheme 
is Sir Owen Williams, K.B.E., and the contractors for 
the construction of the pool are Messs. Holloway 
Brothers (London), Limited. 


| Midland Centre : 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, S.W.1. Thomas Lowe Gray 
Lecture. ‘‘ High-Speed Diesel Engines for Marine 
Service,” by Mr. H. R. Ricardo. Hast Midlands Branch : 
Monday, December 4, 7 p.m., College of Technology. 
Leicester. Joint Meeting with the Leicester Association 
of Engineers. ‘‘ Fine Measurements,” by Mr. J. E. 
Sears. North-Eastern Branch : Wednesday, December 6, 
6.30 p.m., Mining Institute, Neville Hall, Newcastle- 
upon-Tyne. ‘ Evolution of Design,”’ by Mr. C. D. Gibb. 
North-Western Branch: Wednesday, December 6, 
6.30 p.m., 9, The Temple, 24, Dale-street, Liverpool. 
Joint Meeting with Liverpool Engineering Society. 
Thomas Lowe Gray Lecture. ‘“ High-Speed Diesel 
Engines for Marine Service,” by Mr. H. R. Ricardo. 
Thursday, December 7, 7.15 p.m., Engineers’ Club, 
Albert-square, Manchester. ‘ Factors affecting the Grip 
in Force, Shrink and Expansion Fits,’ by Mr. R. Russell. 
Glasgow and West of Scotland Branch: Thursday, 
December 7, 7.30 p.m.. Royal Technical College, Glas 
gow. “Fatigue and Corrosion Fatigue, with Special 
Reference to Service Breakages,” by Prof. F. Bacon. 
London: Friday, December 8, 7 p.m., Storey’s-gate, 
S.W.1. Informal Meeting. ‘Shop Organisation,’ by 
Mr. A. Perry-Keene. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Meter and 


Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. (i) ‘‘ Current-Transformer 
Testing,” by Dr. A. H. M. Arnold. (ii) ‘* Leakage 


Phenomena in Ring-Type Current Transformers,’ by Dr. 
A. H.M. Arnold. North-Eastern Centre : Monday, Decem- 
ber 4, 7 p.m., The Rendezvous Restaurant, Pilgrim-street 
Neweastle-upon-Tyne, Informal Meeting. ‘ Electricity 
as a Heating and Warming Agent,” by Mr. L. E. Mold. 
Mersey and North Wales (Liverpool) Centre : Monday, 
December 4, 7 p.m., The University, Liverpool. ‘‘ The 
Lower-Voltage Sections of the British ‘ Grid ’ System.” 
by Mr. C. W. Marshall. South Midland Centre : Monday, 
December 4, 7 p.m., James Watt Memorial Institute, 
Birmingham. ‘ Recent Investigations on Telephone 
Interference * (E.R.A. Report), by Messrs. W. G. Radley 
and 8. Whitehead. Hast Midland Sub-Centre : Tuesday, 
December 5, 6.45 p.m., The College, Loughborough. 
“The Grid-Controlled Mereury-Are Rectifier,” by Mr. 
J. E. Calverley. North-Western Centre: Tuesday, 
December 5, 7 p.m., Engineers’ Club, Albert-square, 
Manchester. ‘* The Lower-Voltage Sections of the British 
‘Grid’ System,” by Mr. C. W. Marshall. North 
Tuesday, December 5, 7 p.m., Hotel 
Metropole, King-street, Leeds. ‘‘ The Travel of Wireless 
Waves,” by Sir Frank E. Smith. Wireless Section 
Meeting : Wednesday, December 6, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘* The Spontaneous Back 
ground Noise in High-Gain Receivers due to Thermal 
Agitation and Schrott Effects,’’ by Messrs. KE. B. Moullin 
and H. D. M. Ellis. ZJnstitution Meeting Thursday, 
December 7, 6 p.m. Ordinary Meeting. ‘ The Appli- 
Switch Control to 





eation of Automatic Voltage and 
Electrical Distribution Systems,’’ by Messrs. W. Kidd 
and J. L. Carr. 

Roya Instrrution. -Monday, December 4, 5 p.m., 
21, Albemarle-street, W.1. General Meeting. ‘Tuesday, 
December 5, 5.15 p.m., “ Liquid Crystals,” by Sir 
William Bragg. Friday, December 8, 9 p.m., “ The 
Making of a Sheet of Glass,”’ by Major R. M. Weeks. 

[INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 


ScoTtanp.—Tuesday, December 5, 7.30 p.m., 39, Elm 
bank-crescent, Glasgow, C.2. “‘ Shipyard Methods and 
Layout,”’ by Mr. G. Barrie. 

Civit ENGINEERS.-—Manchester 
District Association ; Thursday, December 7, 6.45 p.m., 
Manchester Literary and Philosophical Society, 36 
George-street, Manchester. ‘* Large Oil Dock at Stanlow 
(Manchester Ship Canal),”” by Mr. W. G. Martin. 

INSTITUTE OF MeETALS.—Birmingham Local Section 

Thursday, December 7, 7 p.m., James Watt Memorial 
Institute, Great Charles-street, Birmingham. ‘ The 
New Copper Refinery at Prescot,’’ by Mr. D. W. Aldridge. 
London Local Section : Thursday, December 7, 7.30 p.m., 
Society of Motor Manufacturers and Traders, 83, Pall- 
mall, S.W.1. Joint Meeting with Institute of British 
Foundrymen. ‘‘ A Metallurgist’s Outlook on Modern 


INSTITUTION OF and 


Foundry Productions,”’ by Mr. J. R. Handforth. Sheffield 
Local Section: Friday, December 8, 7.30 p.m., The 
University, St. George’s-square, Sheffield. ‘* Modern 


Application of Electric Heat,’’ by Mr. J. C. Howard. 

or AUTOMOBILE ENGINEERS.—Birming 
Thursday, December 7, 8 p.m., Queen's 
** Repairs,”’ by Mr. J. Dent. 


INSTITUTION 
ham Centre : 
Hotel, Birmingham. 


For meetings of other Societies, and of Junior Sections, 
see page 2 of advertisements. 


MAGNIFIER ATTACHMENT FOR SLIDE-RuLE Cursors. 
We have received from Messrs. A. G. Thornton, Limited, 
King-street West, Manchester, a circular illustrating the 
P.I.C. adjustable magnifier attachment for slide-rule 
cursors which they have just put on the market. It 
consists of a short rod attached to the front edge of the 
cursor by means of a ball-and-socket joint and carrying 
a lens at the other end mounted on another ball and 
socket joint. In normal use the lens is supported 
horizontally at a suitable distance above the centre of the 
cursor, but it can be pushed down close to the rule at the 
side of the cursor when not in use and can also be placed 
in a suitable position for reading the scales on the back 
of the rule; adjustments are provided for regulating 
the friction on the ball joints. It is claimed to give the 
maximum definition and not to make the rule bulky. 
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EXHIBITS AT THE PUBLIC WORKS, ROADS AND TRANSPORT EXHIBITION. 


(For Description, see Page 606.) 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers 








the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications < 
somewhat similar titles 

TELEoRAPHIC } “* ENGINEERING,” —— 

ADDRESS LON 
TELEPHONE NouMBER—TEMPLE BAR 3663 
(2 lines.) 


SUBSCHIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom........................ £3 5 0 
For Canada— 
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guaranteed. 
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ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
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IF YOU PLEASE!”’ 


Lewis Carroll. 


THERE is a well-known parable which pictures 
certain persons, who ought to have known better, 
failing in their duty to one of their fellows, and 
leaving it to a stranger to furnish the little personal 
interest and the ridiculously small sum of two- 
pence, which was all that was needed to meet the 
case. We realise, of course, that the real value of 
the 2d. exceeded its nominal value to-day, but this 
does not rob the story of its point, which is applicable 
now as formerly. We are reminded of the parable 
by Mr. A. J. Grant’s reference last week to the 
“ pitiable’’ amount required to ensure the con- 
tinuance of research on steels for high temperatures 
and pressures. It seems extraordinary in these 
days, when we have been talking for many years of 
the upward trend in these respects, that there 
should be any possibility of research in this direction 
languishing or even ceasing; yet this appears to 
be no remote possiblity unless engineering circles 
in this country bestir themselves. The alter- 
native, to follow out our illustration, will be the 
appearance upon the scene of the foreigner, ready to 
interest himself in the matter and meet the cost. 
Here our analogue ends, for the Samaritan we are 
led to suppose was of an altruistic turn of mind, 
which is not likely to be the case with the foreigner 
who, in this matter, steps in to do the work which 
should rightfully be done by ourselves. The remark 
we have quoted was made by Mr. Grant at a 
Conference, called by the British Electrical and 
Allied Industries Research Association, together 
with the National Federation of Iron and Steel Manu- 
facturers, with the object of broadening the basis of 
support for research of the kind we have referred to. 
The Conference was held under the chairmanship 
of Sir Alfred Ewing, in London, on November 22, 
and was attended by both steel makers and possible 
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fitly described the figure! We. boast of our great 
industries, and yet when it comes to research on 
lines along which nearly everybody admits pro- 
gress is already tending, it seems there is difficulty 
in raising 1,50C7.! So very modest an amount, 
it would be thought, could easily be multiplied 
by ten, or even by 100, and yet be easily attained, if 
we were really heart and soul in our work, and alive 
to the alertness of workers in this field abroad. In 
fact, we confess to a considerable sense of shame at 
having to plead requirements on so small a scale, 
knowing that what is written on the subject in our 
columns will be read abroad by persons accustomed 
to think along far more enterprising and generous 
lines, and that our country tends thus to be brought 
into contempt. However, the situation must be 
faced. 

It is a fact that abroad work is energetically 
being pursued on the subject of special steels for 
use in the higher ranges of pressure and temperature 
than were common till recently, and foreigners are 
spending freely on the work. Our designers, with 
those abroad, are entering a new field in which 
the ordinary carbon steels do not meet require- 
ments. In the past our steel industry, and largely 
our engineering industry, has made its position 
through enterprise and the development of special 
materials, and it is felt that it can only maintain 
a position of eminence so long as this characteristic 
of enterprise is retained. The danger of allowing 
foreign competitors to establish a reputation for 
superiority can be well illustrated by two particular 
phases of the past. Many years ago certain firms 
abroad established a reputation for steel castings, 
and it was regrettably true that at the time our 
manufacturers failed commonly to produce any- 
thing so satisfactory. When, however, later they 
did so, it was found to be a matter of great difficulty 
to get consulting engineers and others to allow 
English castings to be used. Ultimately, of course, 
the trade remained at home, but the prejudice 
established was long in dying. More recently have 
we had the example of the large high-pressure 
drums and vessels, always until a certain date 
bought abroad, to our humiliation, until such firms 
as Messrs. John Brown and Messrs. Vickers set to 
work to retrieve our national] pesiticr—ard to such 
good purpese that it is doubtful whether anywhere 
else the Teddington high-pressure wind tunnel 
could have been constructed. Once established, 
a foreign reputation for superiority is costly to 
combat. It not only carries conviction in its 
own special line, but the reputation also influences 
other buying. Thus a maker may receive orders 
for his highly reputed lines, and on the strength 
of their fame may furnish to the same purchaser 
goods of more ordinary class. It is useless, there- 
fore, to think that we may safely leave a small 
trade in special steels in foreign hands, for if we do 
we will inevitably find that al/ our trade will gradu- 
ally trend their way. Sir William Larke, at the 
Conference last week, drove home tunis very point, 
asserting that if our firms did not lead they would 
soon be left, losing everything. In the world as it 
exists to-day we are not likely to be allowed to 
follow just such lines—the commonplace, perhaps 
—as will to our mind ensure a modestly comfortable 
competence. The race is to the swift in these days, 
in every sense, and there will be no reward except 
to those who press to the front. 

There is always money, it appears, for Blue 
Birds, Golden Arrows and Miss Englands, and for 
an occasional American Cup challenger, which are 
all reasonable in their way ; but to some consider- 
able extent these are superfluities, compared with 
progress in staple industries. The reason for this 
lavishness on the one hand and parsimony on the 
other, doubtless lies in the fact that the individual 
sense of cmulation is aroused in the former, whereas 
in the letter it is the sluggish soul of a corporation 
that has to be fired with enthusiasm and imagina- 
tion. It is true that a single individual, were he so 
minded, could with the greatest ease set the mind of 
the Research Association in question at rest. But 
this is not properly the job of one man, or, indeed, 
of individuals, though patriotism has frequently 
suggested more out-of-the-way means of serving 
one’s country. It is an obligation on heads of 
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We are all familiar with the methods of raising | 
moneys for charity. One individual offers 2s. 6d. | 
if 999 others will do the same. This again might | 
easily raise the necessary funds, if the lists of our 
leading institutions were canvassed. But it would | 
be a very undignified way of spreading the net 
wide, and would again depend on support from the 
individual. Mr. L. St. L. Pendred suggested, at 
the Conference, that the Institutions themselves 
should be approached, going so far as to state that 
if their by-laws prevented direct contributions there 
might be other ways in which they could help 
Indeed, as Mr. Pendred stated, the 


raise funds. 


very existence of the Institutions depends on |of preventing it would be to make it difficult to 


progress in these matters. If by-laws do hinder 
contributions to such necessary work, it is high time 
in these days that they should be changed. In the | 
case of the Institution of Mechanical Engineers it | 
can hardly be that there is any obstacle, since this | 
body has always maintained a progressive attitude 
towards research, and in work on alloys has probably | 
contributed more than any other Institution to 
the advance of knowledge. The matter under con- | 
sideration is one of direct moment to the mechanical 
engineers’ Institution. In the same way it concerns | 
the Institution of Civil Engineers, as the parent 
body covering boiler and all steam and other work. 
It of concern to the Institution of Electrical 
Engineers through the central station industry, 
the Institution of Naval Architects by reason of the 
trend in marine work; the Institution of Marine 
Engineers for the same reason; the Manchester 
Association of Engineers, Institution of Engineers 
and Shipbuilders in Scotland, North-East Coast 
It was suggested, further, 


is 


Institution, and so on. 
that the Institution of Chemical Engineers are also 
concerned, as indeed is the case. A small contri- 
bution officially from each of these would clearly 
go some way to help the situation ; while if this be 
not possible officially, well-considered propaganda 
and organisation originated from their respective 
would, feel lead to the 
desired end. Then again, there is the Chamber of 
Shipping, and the railway Abroad, 
insurance companies interest in such 
matters; why should they not do so here also ? 
The subject is vital to them. 


headquarters we sure, 
companies. 


themselves 


Have we so far lost the spirit of the days of our 
famous trading ventures in uncharted seas that we 
shrink now from risking a small sum to help carry 
us into the region of engineering practice on the 
threshold of which we now find ourselves, yet 
hesitate to enter? We refuse to believe that this 
race, which still has a zest for the sporting element 
in life, can be content to sit and wait while others 
forge ahead. If the need is properly made known, 
and the urgency brought home, surely we shall rise 
to when roused, that the 
Association is assured not only the 1,500/. for three 
vears to enable it to claim a like amount from the 


the occasion, and, see 


Department of Scientific and Industrial Research, | 


but such greater sum as will enable us to hold up 


our heads among the nations as being in the van of | 
If we | 


progress, instead of among the “ also-rans.” 
can appeal to no higher motive, may we call on all 
to do their share lest there be reason in our case 
for a revival of the lamentation of the prophet 
Jeremiah over Jerusalem and the Land desolate 
Is it nothing to you, all ye that pass by ?” 
such stake, 1,500/.! Fiddlesticks, make it 


15,0007, ! 


ARMAMENTS AND INDUSTRY. 


Ir is evident from what has taken place in the 
House of Commons and elsewhere recently that a 
certain school of thought considers the Govern- 
ment to be much more concerned with the future 


of the Disarmament Conference than in ensuring | 


that everything possible is being done to bring 
about an international discarding of war equip- 
ment. To remedy this state of affairs, eight pro- 
posals were lately put forward, which, it is deemed, 
should be immediately submitted for international 
discussion. Among these are four, about which 


it is desirable that both politicians and non-politi- 
cians should clear their minds of cant ; and carefully 
consider not only what they mean, but what the 
effect on our evervday avovations would 


he of 


| they are wholly employed for warlike purposes or 
|other things that are manufactured in peace and 
| the above policy ? If they are, is their manufacture 


| would be as well to pause and consider all that 


| lished in 


| during the war, it is difficult to name any firm, occu-| this, it has not received 


| vessels after its general utility had been proved. 


With | 


| 
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adopting them. These proposals deal with what | real attempt to bring peace into the world by the use 
are loosely, and frequently incorrectly, known as | of reductio ad absurdum. To this we are indifferent. 
It is contended that there should be | In the opinion of many, disarmament in this coun- 
| try has already been carried too far for safety, and 
ments and that all private manufacturers engaged | the effectsof such a policy on industry are not hard 
in producing them should be controlled or sup- | to discover. For the rest, it is no reply to our con- 
pressed. It is also suggested that such firms, like | tention to say that the term armaments is not 
civil aviation, should be placed under a system of | meant to include steamships and boilers, still less 
international inspection. | boots and food. In these matters it is necessary to 
The first reaction to these propositions is one of| be logical, however inconvenient logic may be. 
sympathy. Few people want another war, though} The Disarmament Conference have tried to distin- 
the behaviour of some may not always lead to that | guish between offensive and defensive armaments. 
conclusion ; and superficially one of the best wage but have found it an almost impossible task ; and 
we do not suppose they will be any more successful 
accumulate the equipment by which alone, in this/in the future if they meet again. ‘Nevertheless, the 
mechanical age, hostilities can be carried on. The | ideas to which we have called attention are dan- 
prevention or discouragement of armament manu-| gerous. It is important that British industry of 
facture, at first sight therefore, seems to be an excel-| all kinds should not be hampered in relation to its 
lent method of attaining that end. On considera-| competitors. It certainly would be handicapped if 
tion, however, it appears that things are not as| any attempt were made to restrict the activities of 
simple as this; for what are actually armaments ? | so-called armament firms, unless that attempt were 
Obviously battleships, tanks, large guns and shells| accompanied by more caution and far-sightedness 
must be included in that category, either because|than we have any reason to expect would be 
exercised. It is in fact, also essential, unfortunate 
though it may appear, for the country’s well-being 
that armament firms, using the term in the nar- 
rowest sense, should be kept going. 


armaments. 
an immediate reduction in expenditure on arma- 











because they cannot easily be adapted to the uses 


of peace. But what about the thousand and one 


that armies and navies also make use of in war ? 
Are these armaments or not for the purposes of | 
FUEL RESEARCH. 

THE concession in the revenue duty on fuel oils, 
which has been made by the Government with 
, , the idea of assisting the coal industry, has attracted 
would be thus involved by replying to this question |much public attention in connection with the 
in the affirmative. | courageous development by coal hydrogenation, 

This very important point was excellently ar- which is being made by Messrs. Imperial Chemical 
gued in a letter from Sir John Thornycroft, pub-| [ndustries. The matter is, however, of equal 
The Times of Wednesday, November 5.) interest to the various companies concerned with 
With the possible exception, he says, of some of the the operation of low-temperature carbonisation 
aeroplane manufacturers, who started operations | processes, and although they are well aware of 
! a great deal of public 
pied or partly occupied in making war material, | attention. It should, however, lead, and indeed is 
which came into existence solely for that purpose. | jeading, to important industrial developments in 
His own firm, for instance, which has now acquired |the low-temperature carbonisation field. This 
a justifiable reputation as constructors of a certain jaspect of the fuel question occupies a long section 
class of warship, was formed more than half-a-cen- | in the Report of the Fuel Research Board* for the 
tury ago to build high-speed steamboats for purely | year ending March 31, 1933, which was published 
pacific purposes. When, however, war broke out | last week. 
between Russia and Turkey, the governments of | 
these countries acquired as many of those vessels as 
they could and turned them into torpedo boats. 


to be forbidden or discouraged, in the hope that 
nation will no longer make war against nation ? It 





The production of low-temperature free-burning 
cokes did not form an important part of the work of 
the year under review. This question has already 





Moreover, the first mines laid by the Germans} been extensively investigated Much work was 
during the Great War were carried by a fast| however, done on the conversion both of low- 





passenger steamer of the cross-channel type, which 
had not up till then been regarded as a warship. 
Similarly, the first marine water-tube boiler was 
installed on a missionary steamer, and this type of 
plant adopted on 


temperature and high-temperature tars into motor 
spirit and fuel oils. Most of the experiments in 
connection with the former have been directed 
| towards the maximum production of motor spirit, 
meen but, owing to the growing importance of fuel oils, 
|experiments have been carried out with the idea 


steam-raising was only 


the 


Again, the motor vehicles used during jof producing the maximum quantity of fuel oil 
South African war had been designed for com- | from low-temperature tar. By lowering the tem- 


mercial purposes, and were, as Sir John points out, 
subsequently until 1914, almost entirely utilised 
in that way. On the declaration of war, however, 
the factories producing them were immediately 
available to supply the needs of the army for 
up-to-date transport. It common knowledge | 
that it was found equally easy to adapt existing | 
machine shops to the production of shells, mines and | 
fuses, and to train operatives to perform the work- | 
ing processes necessary for the production of these 
weapons. Even this adaptation was unnecessary in 
order to mobilise factories turning out clothing, 
boots and food for warlike purposes. Yet it would 
be futile to argue that these undertakings were 


| perature of the reaction chamber to 430 deg. C.., 
it has been found possible to convert the whole of 
| the product to fuel oil miscible with petroleum fuel 
oils; while, by re-processing, low-temperature tar 
may be converted into its own volume of motor spirit. 
- The work has not been confined to the direct 
cracking of what are normally known as low- 
temperature tars, and a series of experiments has 
been carried out on the production of motor spirit 
and fuel oils by the hydrogenation of tars. From 
extensive experimental work on tars produced from 
different coals carbonised at different temperatures, 
it has been established that as the temperature of 
carbonisation is increased, the suitability of the 


not turning out armaments during the period . . 
ate . tar produced, as a raw material for hydrogenation, 
from 1914 to 1918, and in accordance with the “a . 
san . 7 se decreases. In addition, the lower the oxygen 
propositions outlined their activities should have : ap 0 
content of the original coal, the more difficult 


therefore been suppressed once peace was declared. 
The deduction seems to be, in fact, that the nation 
that is best equipped for peace is also the nation 
that is best equipped for war. Guns and shells are 
not everything. Battles have been lost because 
the soldiers’ boots were of poor quality, and every 
school boy knows what Napoleon said about the 
importance of adequate rations to an army. 

It is possible that we shall be charged with 
unfairness on the grounds that, with Sir John 
Thornycroft’s help, we have tried to undermine a 


becomes the treatment of the tars produced at the 
higher temperatures of carbonisation. At lower 
temperatures the differences between the tars from 
various coals is not so great. The effect is due to 
the catalyst being much less active in the case of 
high-temperature tars, a fact shown to be partly 
due to the clogging action of the free carbon. 
which is present in much greater quantity in 
high-temperature than in low-temperature tars. 
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The whole of this work is closely interconnected 
with the general investigations on coal carbonisation, 
which are proceeding at the Fuel Research Station. 
This work has been concerned in particular with the 
effect of steaming in horizontal retorts, but it is 
intended that the new setting of two intermittent 
chamber ovens shall be used in connection with 
studies in coal blending from the point of view of 
gas yield and coke production. The extension of 
the survey of the coal resources of the country is 
resulting in a fuller knowledge of the properties, and 
distribution of our coal measures and the work on 
blending is leading to the accumulation of a body 
of data which is likely to be of much commercial 
value in determining the most economical way to 
use certain coals and to find a suitable use for some 
which at present are difficult to dispose of. The 
work on steaming in horizontal retorts has resulted 
in increased yields, and no difficulties in working 
have been experienced. Although in gas-works’ 
practice, steaming in vertical retorts is usual, it is 
seldom applied to horizontal retorts. The Report 
states that a good deal of work in this direction was 
done by the gas industry about the year 1918, 
and that the reason for its general abandonment is 
not clear. 

The work on pulverised fuel has been continued, 
particularly in the direction of making it available 
for application in small combustion chambers. It 
is from this point of view that much attention 
has been paid to the design of pulverised-fuel burners. 
Three types of short-flame burners have been 
developed at the Research Station. The first of 
these, the Grid burner, is being placed on the 
market by a firm to which a non-exclusive licence 
has been granted. In this burner the fuel and pri- 
mary air pass into the combustion chamber through 
a number of long, narrow, parallel slots formed 
by the spaces between a number of ducts arranged 
horizontally across the face of the burner. Each 
duct has a narrow slot running along its whole 
length on the furnace side, and secondary air is 
supplied to the ends of the ducts from an annular 
chamber surrounding the burner. The effect of 
the arrangement is that a series of thin alternate 
layers of primary air and fuel, and secondary air, 
enters the furnace. The arrangement has proved 
quite satisfactory in practice. The only practical 
difficulty which arose during its early trials was 
that there was a tendency for the fuel to collect 
in the horizontal supply pipe at low loads. This 
effect was remedied by inclining the pipe at 35 deg. 
and allowing it to join the horizontal portion of 
the burner at a sharp bend. 

The second burner is known as the Vortex 
Combustion Chamber. It consists of a horizontal 
cvlinder about 3 ft. in diameter and 13} in. long, 
arranged with four tangential ports equally spaced 
around the circumference and a relatively small 
circular orifice in the centre of one side. Complete 
or partial combustion occurs in the chamber. Air 
entering the cylinder through the ports travels 
towards the central orifice with an inward spiral 
motion. Fuel particles carried by a limited amount 
of air are introduced into this vortex and acquire 
a velocity approximating to that of the main air 
stream. They tend to travel outward by centrifugal 
force and are dragged towards the centre by the 
inward radial component of the air. The opposing 
tendencies are balanced and the particles travel 
round the chamber in circles, until they are reduced 
in size, when they start to travel towards and flow 
with the air through the central orifice. Various 
types of chambers have been tried; the earlier 
were of fire-brick, but work is now being done 
with a chamber with water-cooled walls. The 
results, in general, have been promising, and it is 
hoped to develop the arrangement so that complete 
combustion takes place in a chamber small enough 
to be attached to one flue of a Lancashire boiler. 

The third type of burner, known as the “ Z,” is 
still in a preliminary stage. If finally successful it 
will be the simplest type of burner yet tried. It 
consists of three intersecting pieces of plain pipe. 
The first is closed at one end and joined, near this 
end, to the second pipe, which lies at right-angles 
to it, but with its axis tangential to the circum- 
ference of the first. The third pipe is joined to the 
second in a similar manner and lies at right angles 
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to both the first and second. The second pipe is 
as short as possible and is closed at both ends. The 
third is closed at the end near the second pipe. 
A stream of air and fuel forced through the arrange- 
ment of pipes encounters a series of dead-ends and 
sharp bends in different directions, so that very 
intimate admixture of air and coal dust is secured. 
The experiments so far carried out suggest that 
the burner applied to a Lancashire boiler should 
give results equal to those obtained with much 
more complicated designs. 

Other interesting work in the powdered-fuel field 
was a continuation of the investigations on so-called 
colloidal fuel, consisting of finely-ground coal 
suspended in fuel oil. A mixture prepared at the 
Fuel Research Station which contained a stabiliser, 
showed very little settlement at the end of two 
years. The stabiliser used, however, was soluble 
in water, and if the mixture was agitated with 
water, the coal settled out rapidly. Investigation 
was accordingly continued. It is, however, pointed 
out that for practical purposes, absolute stability 
is not essential, and if no appreciable settling 
occurred in about six months at ordinary tempera- 
ture, the mixture would be satisfactory. The later 
work has aimed at the conversion of the oil into 
a dilute gel. Such a material flows like normal 
liquid under ordinary circumstances, but behaves 
like an elastic solid under smal! disturbing forces, 
such as would be called into play in supporting 
small particles of coal. The gel was obtained by 
dispersing 0-1 per cent. to 0-5 per cent. of sodium 
stearate in refined heavy paraffin oil. It would 
indefinitely support coal particles 0-01 in. in 
diameter at room temperature. A similar gel, made 
by dispersing 0-5 per cent. of sodium stearate in 
Persian fuel oil was used to form a 40 per cent. 
suspension of pulverised coal. It showed no 
appreciable separation after five months at atmos- 
pheric temperature, but began to separate after 
10 hours at 100 deg. C. 

The Report also contains a section dealing with 
the cleaning of coal, with which space does not 
allow us to deal; a reference, in conclusion, may, 
however, be made to two suggestions in connection 
with the domestic burning of coal. These are of 
interest to an enormous number of users. The 
first concerns the burning of coal in open grates. 
Polished aluminium foil may be attached by cement 
to the back and sides of the grate, and has proved 
successful when smokeless fuels are employed. 
The foil increases the radiant heat and improves 
the appearance of the fire. The foil remains in 
good condition, and wiping with damp, soapy cloth 
is all that is necessary to remove soot or tar. The 
second matter relates to the burning of small coal 
and slack in open grates, and calls to mind the war- 
time suggestion that the sweepings of the coal 
cellar should be used for home-made briquettes, a 
small quantity of cement being used as a binder. 
The present suggestion is that the slack should be 
packed in paper containers lined with thin aluminium 
foil. In from 10 to 20 minutes, on a hot fire, the 
volatile products burn off and a solid lump of coke 
remains, which burns in the ordinary way. 


NOTES. 
THamMes Froop PREVENTION. 


Tue disastrous flood, which occurred on the 
Thames on January 6-7, 1928, was quickly followed 
by a conference of local authorities to consider 
ways and means of preventing future trouble 
within the County of London. This body recom- 
mended that the whole subject of tides in the 
Thames should receive expert investigation, that a 
system of flood warnings should be instituted, and 
that the duty of supervising flood defence works 
should be laid on the London County Council. 
The wider question of flooding in the tidal basin 
as a whole was considered by a conference held 
in November, 1930, when the opinion was expressed 
that a single authority operating over the whole of 
that part of the Thames was needed, while in April, 
1931, a Departmental Committee was appointed 
by the Ministers of Health and Agriculture, to 
consider the present organisation for the prevention 
of damage by floods in the tidal portion of the 
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Thames, and to make recommendations as regards, 
the authority to which the duty of carrying out 
such measures should be entrusted. This Committee, 
of which Sir William Hart was chairman, has now 
reported, and recommends that a Joint Committee 
consisting of representatives of the local authori- 
ties concerned, with the Catchment Boards of the 
Essex rivers, the Lee, Medway and Roding, the 
Thames Conservancy and the Port of London 
Authority should be appointed to co-ordinate the 
work of flood prevention in the tidal area from 
Teddington seawards, to survey the area to see 
what measures of defence are necessary, and to 
prepare proposals for carrying out such work. 
It is further suggested that the expenses of this 
Joint Committee should be met from the rates of 
the areas affected in proportion to their rateable 
value, and that in the Catchment Areas the cost of 
new works should be in accordance with the Land 
Drainage Act, 1930, and in other areas should fall 
on the rates, with the proviso that a wide discretion 
may be exercised in deciding on the areas to be 
charged and the proportions which each should 
pay. Authorities should not, it is considered, be 
liable for damages caused by a flood, but where 
complete defence works can only be erected at an 
unwarrantable cost, steps are to be taken to render 
the use of basements as sleeping quarters unneces- 
sary. 
SouTHERN RalLway ELECTRIFICATION. 

The Southern Railway Company have decided 
to extend the electrically-operated portion of their 
system from Chislehurst and Bickley to Sevenoaks, 
via Swanley, and from Orpington to Sevenoaks, via 


Chelsfield. This will add 23 route miles to the 
mileage already worked in this way, and it is 
estimated that it will cost about 500,000/. The 


direct-current third-rail system will be employed, 
and the number of trains serving the various stations 
will be increased to 54 in each direction on week- 
days, and to 34 on Sundays, in addition to the 
existing main-line steam trains. In the case of 
Swanley and Otford, this will mean an increase of 
no less than 209 per cent. on Sundays, and 170 
per cent. on weekdays. The service to Knockholt 
will be improved to the extent of 191 per cent. on 
weekdays and 172 percent. on Sundays, while to St. 
Mary Cray the corresponding figures will be 86 per 
cent. and 142 per cent. The service to Sevenoaks, 
via Swanley, will form an extension of the existing 
service from Holborn Viaduct to Shortlands, via the 
Catford Loop, while that to Sevenoaks, via Chelsfield, 
will be an extension of the existing service from 
Charing Cross to Orpington. There will also be a 
service from Charing Cross to Sevenoaks, via 
Swanley. During business periods eight-car sets 
will be used as far as Orpington and Swanley, and 
will be “ broken-down ” to three cars at these places 
for the remainder of the journey to Sevenoaks. 
INTERFERENCE WITH RApIO RECEPTION. 

The introduction of broadcasting has given rise 
to many evils, the elimination of which is periodi- 
cally discussed in our daily contemporaries. In its 
turn it suffers under the disability that the quality 
of the reception is affected by the operation of 
neighbouring electrical machinery and that the 
resulting disturbance tends to increase as sets 
worked from the mains grow in number and become 
more sensitive, and as the number of motors, 
rectifiers, signs, high-frequency medical apparatus 
and other equipment becomes larger. The cause 
of this disturbance is, of course, the sudden varia- 
tion or interruption of the operating current of the 
power unit, so that the potential of one portion of 
the circuit with respect to another or to earth is 
altered and a parasitic current is developed. The 
result is that an audible noise is produced in the 
loud speaker or, in the case of television, the picture 
is mutilated. This occurs, for instance, whenever 
a lift is started or stopped, with corresponding 
interference to the enjoyment of the inhabitants 
of the neighbouring flats. When this disturbance 
is radiated direct, its range does not usually exceed 
some 200 yards, but when it is mains-borne its 
sphere of influence may be considerably greater. 
It is therefore not surprising to learn that com- 
plaints are so rife that an organisation for dealing 
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with them has been built up by the Postmaster- 
General and the British Broadcasting Corporation, 
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|the standing charges. The vogue for increasing 
assessments raised the question whether this was 


and that the question is engaging the attention of | now advisable, as it would appear that in the 


the Institution of Electrical Engineers. The real 


| interests of the consumers and in order to obtain the 


remedy, as pointed out by Mr. A. Morris in a paper | lowest possible overall costs, it would be better 


read before the Wireless Section of the Institution 


of Electrical Engineers on Wednesday, November 22, 


is suppression at the source. This can be effected 
by the use of suitably arranged condensers and 


chokes, but the difficulty is that the owners of the | 


offending equipment, being first-comers, are not 
seldom reluctant to foot the necessary bill. 
devices can be incorporated in the receiving appara- 
tus, but this is not as efficient. The problem is not, 
therefore, primarily an electrical one, but consists 
in the reconciliation of the economic aspects of the 
various interests involved. We shall be interested 
to see how it is overcome, especially as with the law 
as it at present stands there is no obligation on 
the offenders to mend their ways. 


Grant ror Rurat WaTER SCHEMES. 


Meteorological conditions during the past summer 
have drawn attention to the fact that in many 
rural, and in some urban areas, the arrangements 
for providing the supplies of water which are neces- 
sary for the health and comfort of the population, 
are on occasion totally inadequate. The announce- 
ment made by the Minister of Health in the House 
of Commons on Monday, November 27, that the 
Government is about to stimulate the somewhat 
slow progress towards improvement that is being 
made, therefore, foreshadows a wise move. Accord- 
ing to Sir E. Hilton Young, this stimulus will take 
the form of a grant of 1,000,0001., which will be 
used towards the capital cost of such approved 
water schemes in rural areas as may be prepared 
and initiated during the next few years. In making 
this announcement, the Minister was at pains to 
explain that this did not mean any relax ition of the 
Government's general policy of abstention from any 
form of unremunerative schemes. But he con- 
sidered that the capital sum utilised in the way 
he had indicated would break the back of a very 
difficult problem. Such a scheme will require 
legislation, which, we understand, will shortly be 
introduced. Important as the subject is, we hope 
that in carrying out any scheme nothing will be done 
to mitigate against the proper co-ordination of our 
water supplies on a national basis on the lines that 
have recently been ciscussed more than once in 
these columns. 


THe Ratrxna or Exectrriciry Suprpty UNpDER- 
TAKINGS, 

In an address, which he delivered as chairman 
to the North Midland Centre of the Institution 
of Electrical Engineers, a short while ago, 
Mr. J. N. Waite called attention to the effect of 
rating charges upon the cost of electricity. While 
in 1927-28, the public electricity undertakings 


of this country had paid in rates an amount equal 
to 38 per cent. of the total cost of fuel, this percen- 
tage had risen to 59 per cent. in 1930-31, and there 
were good grounds for believing that the quin- 
quennial re-assessment due this year would result 
in a further general increase. The incidence of local 
taxation was, in fact, flagrantly inequitable and 
non-uniform, and had reached a point when it 
was retarding progress. The popular vogue for 
high assessments of municipal electricity under- 
takings, and grants for the relief of the rates, 
were examples of confused thinking ; for the sum 
total raised by the rates had, in any case, to be 
provided by the citizens, and a high assessment 
and a grant of profits did not affect the total expendi- 
ture on the rate fund account. All that happened 
was that the incidence of the burden was changed 
and that the electricity consumers to some extent 
subsidised the non-users. Grants in relief of rates 
were subject to income tax, while the same sum 
placed to reserve earned interest or, if spent on 
items of a capital nature, enabled the charges on 
this account to be reduced. In a comparatively 


short time, the grant-in-aid therefore cost the elec- 
tricity consumers double the amount contributed. 
{n the past, many undertakings had made relatively 
high profits deliberately, with the aim of utilising 
them for items of a capital nature, and so reducing 


Similar 


| to lower the tariffs, reduce the net profit to very 
| small dimensions and raise all capital by loan. 


TROLLEY-’Bus DEVELOPMENTS IN LonDON. 
In deciding to seek Parliamentary powers to 
|convert certain of their tramway routes to trolley- 
‘bus operation, the London Passenger Trans- 
|port Board are taking an action which will be 
watched with interest both by engineers and by the 
general public. This form of vehicle, after having 
played the réle of Cinderella for many years, has 
recently achieved some popularity, owing to its 
greater mobility in streets congested with other traffic 
| and also to the reduction in noise which results from 
its operation. Compared with the petrol-engined bus, 
tests have shown that trolley-’buses often have the 
advantage of speed, and a further argument in their 
favour is that they assist the consumption of home- 
produced coal as opposed to foreign-produced spirit. 
| Incidentally, the proposed Bill will be the first trial 
lof strength between the Board and Parliament, 
ate the latter body, as is well-known, have not 


always been sympathetic to the claims of London 
to order her own affairs. The routes which it is 
proposed to convert, cover some 90 route miles, 
including those from Hammersmith and Shep- 
herd’s Bush to Hampton Court, Hounslow and 
Uxbridge respectively, with a connecting link 
| from Hanwell to Brentford : from Acton to Canons 
| Park, Edgware; from Paddington to Sudbury ; 
from Euston-road to Enfield, and to North Finchley, 
| via Friern Barnet ; from Woolwich to Dartford, via 
| Bexley Heath and Erith, and from the Crystal Palace 
to Sutton. It is also proposed to extend the route 
from the existing terminus in Euston-road to a point 
in Tottenham Court-road, near its junction with 
Oxford-street. This is not unlikely to be stren- 
uously opposed, and may endanger the project. At 
| least it cannot be said that the new body is lacking 
in enterprise. 


THE PUBLIC WORKS, ROADS AND 
TRANSPORT EXHIBITION. 


(Continued from page 569.) 


Berore proceeding with our account of some ot the 
new machinery and appliances exhibited at the recent 
Public Works, Roads and Transport Exhibition, 
some reference may be made to an exhibit of an 
unusual nature not falling within this category. 
This was a collection of enlarged photographs of 
over 600 British road bridges over waterways, 
which had been taken under the direction of the 
Ministry of Transport for the Exhibition. The 
collection, which was most interesting, included not 
only modern structures in steel, concrete and other 
materials, but many old bridges which are now 
preserved as ancient monuments. A survey such 
as this cannot fail to be of value as a record, and 
an attempt has been made to render it readily 
available by the publication, by the Organising 
Committee of the Public Works, Roads and Trans- 
|port Congress, of a handsome book containing 
reproductions of 443 of these photographs, together 
with an historical account of the development of 
bridges by Mr. C. H. Bressey, Chief Engineer, 
Roads Department, Ministry of Transport. The 
photographs were taken by Messrs. Hobbs, Offen 
}and Company, Limited, 68, Victoria-street, S.W.1. 
| Messrs. Marshall, Sons and Company, Limited, 
Britannia Iron Works, Gainsborough, showed two 
contrasting sizes of their well-known Diesel road 
roller, i.e., one of 10 tons and the other of 4 tons. 
An 8-ton roller was described and illustrated in 
ENGINEERING, vol. cxxxii, page 31 (1931), and the 
genera] design of the two rollers shown is so similar 
to this that further illustration is unnecessary. A 
particular feature of these rollers may, however, be 
dealt with in some detail, as it was displayed 
separately on Messrs. Marshall's stand. This item is 
| the gear-box of the 10-ton roller, which is illustrated 
| by Fig. 39, page 602. The roller has three speeds 
| both forward and in reverse, viz., 1-25 m.p.h., 
1-75 m.p.h., and 3-3 m.p.h. The gear-box incor- | 
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porates two inverted Ferodo-lined cone clutches, 
which make it possible to reverse without the neces- 
sity of having to engage any gears, thus avoiding 
a pause in effecting a change of direction. The 
drive is taken from the engine, which is a 30-brake 
horse-power Blackstone three-cylinder, four-stroke- 
cycle, compression-ignition engine, through a flexible 
fabric coupling to the reverse bevels seen at the 
right of the box. The pinions are of nickel- 
chrome steel, and the shaft on which they are 
mounted, as also the clutch shaft, are carried in 
ball-and-roller bearings. From the clutch shaft the 
drive is taken through spur gearing of cast-steel to 
the change-speed shaft. The gears on this shaft 
are of the sliding type, the selector handle and 








operating gear being mounted on the gear-box. The 
next transmission is through spur gearing to the 
differential casing. The differential is of the bevel- 
gear and pinion type. It is enclosed in the oil bath 
of the gear-box and is provided with locking 
mechanism under control of the driver. All the 
gears inside the gear-box, including the differential 
bevel wheels and pinions, have machine-cut teeth. 
An internal-expanding foot brake is mounted on the 
change-speed gear shaft, and, being very powerful, 
gives the driver absolute control of the roller. The 
box forms an oil-tight, dust-proof casing for the 
whole of the gearing, with the exception of the final 
drive gears, seen at the left of Fig. 39. An 








important feature of the design is that any gear or 
shaft can be removed from the gear-box while 
in position in the frame, no heavy parts, requiring 
lifting tackle for their manipulation, having thus 
to be handled. The 4-ton roller has a two-speed 
gear-box, providing speeds of 1-6 m.p.h. and 
3-4 m.p.h. in both forward and reverse directions. 
This machine is also driven by a Blackstone engine, 
a single-cylinder pattern of 10 brake horse-power 
being fitted. The engines in both cases are cold- 
starting and require no auxiliaries for this purpose. 

The display of the associated firms of Messrs. 
Aveling and Porter, Limited, and Messrs. Barford 
and Perkins, Limited, Rochester, was entirely 
devoted to road rollers of which the ten examples 
shown ranged from 18 tons down to 12} ewt. Whilst 
the machines embodied many improvements in 
detail, perhaps the newest features on the stand, 
taken in themselves, were two accessories, viz., 
the Henderson scarifier and the Henderson key 
cutter. The first of these is illustrated in Fig. 40, 
page 602, and embodies a principle not hitherto 
used in scarifiers, in that it is not rigidly attached 
to the roller, the tine-holder being connected to a 
floating or sliding frame, which may be said to be 
towed by the roller. The vibrational strains due 
to a rigid connection are, therefore, to all intents 
and purposes, eliminated. The vertical member of 
the triangular frame is free to slide on the connections 
on the roller frame. This arrangement controls lateral 
movement without interfering with the vertical 
movement. The tine-holder, or sled, is carried 
on an arched lever pivoted at the base of the 
triangular frame, and the depth of cut is controlled 
by the sloping screwed rod, with operating hand- 
wheel, connecting the end of sled with the top of 
the frame. The arched lever is designed to give a 
limited flexibility, so that when the pull is heaviest 
the angularity of the tines is slightly increased, 
and the depth of cut is miintained. This flexibility 
also prevents lateral bending of the tines, which 
are so placed as to assist each other, and are adjust- 
able for depth according to the material scarified. 
When not in use, the scarifier is folded up compactly, 
the handwheel at the side operating a small barrel 
with a wire rope passing under the notch to be seen 
at the end of the sled. The scarifier can be adapted 
to fit any existing road roller. 

The key cutter was shown attached to a Barford 
and Perkins, type A, 2}-ton roller. It is situated 
behind one of the rear wheels and is used for the 
operation of scoring or indenting road surfaces 
preparatory to laying a new coating of asphalt 
or tar macadam. This operation, generally known 
as keying, is performed with the object of preventing 
the coating creeping on the road bed. Here again, a 
new principle has been employed, the groove being 
made by two revolving cutters similar to those 
of a pipe-cutter or rotary glass-cutter. The cutters 
are carried in a small sled with a hand-guiding 
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lever attached and are followed by a fixed tine 
which clears away the excavated material leaving a 
clean cut furrow, which is generally about 1} in. 
wide by § in. deep. The sled runs on small wheels 
which are eccentrically mounted so that the depth 
of cut can be regulated. The use of this appliance 
with the small roller enables diagonal] cuts to be 
made right across a road at a high rate. Actual 
results show that key furrows of the above dimen- 
sions, pitched at about 14 in., are cut at the rate 
of approximately 137 superficial yards per hour. 
Taking lineal yards, 1,825 yards have been cut in 
2 hours 50 minutes. The increase in the fuel 
consumption of the roller is stated to be negligible, 

One of the newer rollers exhibited was the “ Y.5” 

three-wheel motor roller designed for work on 
footpaths, light rolling, &c., the weight in working 
order and including the drive being about 27 cwt. 
This roller is illustrated in Fig. 41, page 602. It 
is driven by a two-cylinder, water-cooled petrol 
engine, developing 11} brake horse-power at 
1,500 r.p.m., and has two speeds. These are 
1-7 m.p.h. and 3-6 m.p.h. at the normal engine 
speed, and are obtained through gears in a totally- 
enclosed oil-bath gear-box, with quick reverse 
clutches. Variations of speed from 1 m.p.h. to 
5 m.p.h. may, however, be obtained by the use 
of the throttle. The control is particularly simple, a 
single lever moved from the neutral position in the 
direction of travel giving a smooth and immediate 
reverse. The steering is by means of a tiller, and 
the wheels are 2 ft. 3 in. in diameter in front and 
2 ft. 6 in. in diameter in the rear. The weight 
is so arranged as to give equal pressure on front 
and rear wheels. The overall rolling width is 
3 ft. 3 in., and the overlap 4 in. on each side. The 
roller can be turned round within a circle 16 ft. in 
diameter. 

A fair number of exhibits were concerned with 
the question of safety on roads, eg., coloured 
rubber crossings and kerbs, reflecting mirror kerbs, 
and so forth. An interesting mechanical appliance 
of service in this connection was shown by Messrs. 
Serviceable Patents, Limited, Bobbing-hill, near 
Sittingbourne. This was a revolving brush kerb 
painter for lime-washing existing kerbs, so that 
they are distinct at night, or in foggy weather. 
An illustration of the machine in use is given in 
Fig. 42, page 602. The lime-wash is contained in 
a seven-gallon tank having a mechanically-operated 
stirrer to prevent settlement. The wash is 
discharged by three tubes to the front of a cylindrical 
brush, which spreads it on the top of the kerb, and 
by a single tube to the face of a disc-like brush 
which spreads it on the side. The supply is adjust- 
able, and the brushes rotate in the opposite direction 
to that in which the machine is travelling. They 
are positively driven by gearing and chains from 
the road wheel. A flange on a roller running on 
top of the kerb rotates in contact with the side of 
the kerb, and makes the machine self-steering. The 
side brush rises and falls to suit varying depths of 
kerb, and the top brush may be set to whiten kerbs 
from 2 in. up to 8 in. in width. In operation, the 
machine is handled as shown, but for transport a 
second road wheel is lowered, so that the machine 
travels with the brushes well clear of the ground. 
Both wheels are carried on hinged brackets, so that 
the height of the machine can be altered in order to 
enable the brushes to mount the kerb. This move- 
ment is controlled by crank handles. The handle 
bar is adjustable in height to suit the convenience 
of the operator. The performance depends on the 
organisation adopted. <A test for a road authority 
showed that 20 miles of kerb could be painted per 
day with the expenditure of 26 bushels of lime, i.e., 
one-third less than that used when applied by hand 
brush. In this case the machine was towed by the 
vehicle carrying the main supply of wash. For 
reasonable distances, one man can operate the 
machine at a rate of 3 m.p.h., but as the tank 
requires refilling from time to time, the attendant 
vehicle or the men on it can be used in shifts for 
long distances. 

The method of traction known variously as the 
chain, crawler, or creeper, track is now familiar in 
connection with such machines as tractors, excava- 
tors, cranes, &c., but its adaptation to the use of 
a loose chain, as shown in Fig. 43, page 602, is 








ERSCRSSS ESS 


novel and ingenious. The mechanism here shown 
is employed to give a positive drive to rotating 
sewage distributors, and has been developed by 
Messrs. Jones and Atwood, Limited, Stourbridge, 
on whose stand a working model and examples of it 
were shown for their “ Tractum”’ sewage distri- 
butors. Certain forms of such distributors depend 
upon the reaction effects of the spray of sewage 
escaping from holes in the rotating arm, but in 
other cases it is necessary to have a more positive 
drive. When this is effected by mechanism at the 
end of the arms, a smooth level track is essential 
for the mechanism to run upon. This is not a very 
difficult matter to provide for in the first instance, 
but, as the filter beds are sometimes as much as 
120 ft. in diameter and the track is subject to settle- 
ment, it is troublesome to keep it in order. The 
new device does not require a level track or, indeed, 
any track at all. It is shown with the operating 
chain traversing the edge of the retaining wall in 
Fig. 43, but it operates quite as effectively on the 
rough surface of the filter bed, or any material 
surrounding it. The arms are suspended from a 
centre column, the foot of which is just visible at 
the top left-hand corner of the view, and runs on 
ball bearings. Along the arms, at intervals, there 
are orifices with feed weirs discharging over waved- 
lipped spreader trays. The weirs are graduated 
proportionately to their distance from the centre, 
so that an equal distribution is ensured over the 
whole surface of the filter, and the smallest orifice 
is 24 in. by 1} in., an important point from the 
point of view of possibility of choking. The weir 
at the end of one of the arms discharges on to the 
vanes of a brass waterwheel of the overshot type. 
The wheel is directly-connected to a sprocket wheel 
over which the propelling chain passes. The chain 
is, of course, endless, and is carried round a smaller 
wheel, whilst its lower length rests on the surface 
of the filter or retaining wall. The action will be 
clear from our illustration. The wheel rotates in 
an anti-clockwise direction, and so keeps the upper 
length of the chain in tension. There is thus a pull 
on the lower length from left to right which causes 
the arm to travel from right to left in Fig. 43. 
The waterwheel functions with a surprisingly small 
amount of feed. It is clear of the surface, and the 
vanes act as spreaders for this part of the filter. 
The other end of the arm carries a balance weight 
having a suitable area to compensate for wind 
pressure. 

Two new compression-ignition engines not hitherto 
noticed were shown by Messrs. W. H. Dorman and 
Company, Limited, Stafford. Of these, the largest, 
viz., a four-cylinder Dorman-Ricardo engine of 
20.48 brake horse-power is illustrated in Fig. 44, 
page 602. The cylinders are 90 mm. in diameter 
by 120-mm. stroke, and develop 20 brake horse- 
power at 1,000 r.p.m., and 48 brake horse-power at 
2,500 r.p.m. The fuel consumption at full load is 
0-43 pint per brake horse-power per hour on an 
average Diesel grade of oil. The engine runs on 
the four-stroke cycle and, as its name implies, the 
Ricardo combustion chamber is incorporated. The 
cylinders are cast in one piece with the top half of 
the crankcase, and the liners are of nitrided cast- 
iron. The cylinder head is cast en bloc in chromium 
cast-iron, and has ample water spaces. The lower 
half of the crankcase is of aluminium, and forms 
the lubricating oil reservoir containing 1? gallons. 
The crankshaft is a high tensile steel forging carried 
in five main bearings situated in the top half of 
the crankcase. The connecting rods are high-tensile 
steel stampings, and the pistons are of aluminium 
alloy. The camshaft is driven by helical gearing 
from the front end of the crankshaft, and operates 
the overhead valves by push rods and rockers. All 
the valve mechanism is totally enclosed, and the 
tappet mechanism is very accessible. Forced-feed 
lubrication is effected by a gear pump at the bottom 
of the sump, and driven by spiral gearing from the 
camshaft. A belt-driven centrifugal-type water 
pump is fitted. The fuel system comprises a 
C.A.V.-Bosch fuel pump and fuel valves with a 
totally-enclosed centrifugal governor controlling the 
engine at idling and maximum speeds. The engine 
is started by hand from cold, the inlet valve rockers 
being eccentrically mounted for movement into the 





no-compression and starting positions. Although 


the engine can be used for any industrial purposes, 
it is designed primarily for transport work. As an 
example of the utility of the type, it may be men- 
tioned that we noticed that Dorman-Ricardo 
engines were fitted on vehicles exhibited by Messrs. 
John I. Thornycroft and Company, Limited, 
Messrs. Fodens, Limited, and Karrier Motors, 
Limited ; on locomotives by Messrs. Motor Rail 
Limited and Messrs. Petrol Locomotive Hirers ; 
and on portable air-compressing plants by Messrs. 
Air Pumps, Limited, Messrs. Reavell and Company, 
Limited, Messrs. Holman Brothers, Limited, and 
Messrs. The Lead Wood Company, Limited. The 
smaller of the two new engines is a two-cylinder 
engine with cylinders of 115-mm. bore by 130-mm. 
stroke, developing 19 brake horse-power at 1,000 
r.p.m. 
(To be continued.) 








LETTER TO THE EDITOR. 


CIRCUIT BREAKER RATINGS. 
To THE Epiror oF ENGINEERING. 

Str,—Mr. Clothier’s letter of the 11th instant is very 
welcome, as it helps to clear up the misunderstanding 
which I fear the previous article must have created. 

I note he considers that “ it is still to be proved to 
the satisfaction of British manufacturers that assym- 
metrical conditions are easier in all respects,” and in 
this connection I seem to recall a recent statement 
from his company to the effect that with a certain 
design of breaker, “‘ the pressure produced was actually 
a stress-limiting factor in the performance of the 
breaker.” 

Now, as the direct-current component is effective in 
increasing the gas bubble at the phase most affected, 
it would appear that the performance of this breaker 
must be somewhat improved by the increased pressure 
due to the assymmetry. 

Surely, if this is accepted, the absurdity of crediting 
the breaker with the increased rupturing capacity due 
to the direct-current component becomes obvious, 
although naturally the British manufacturers, who 
might thereby have their rated capacities reduced, 
cannot be expected to view the question quite in this 
way. 

The other points mentioned, viz., power factor and 
rate of rise of restriking voltage, are not strictly proper 
to the discussion of the difference between Continental 
and British relays, since differences in the natural 
frequencies of the test circuits of equally large magni- 
tude will occur between different British plants. It is 
not yet even common practice in this country for the 
natural frequency of the connections used to be stated 
on the oscillogram, despite the important influence of 





this factor. It is probable that the actual power 
factor of the circuit as used in different British test 
plants would also show wide variations, apart entirely 
from the possibly very large errors in the calculation 
of the power factor from the oscillogram in accordance 
with the usual method. 
Yours faithfully, 

B. Woop. 
56, Victoria-street, Westminster, 8.W.1. 
November 21, 1933. 


LAUNCHES AND TRIAL TRIPS. 


“ Jonna.”’—Single-screw cargo steamer for the carriage 
of fruit; Lenz steam engine with exhaust turbine. 
Launch, October 5. Main dimensions, 260 ft. by 
39 ft. 6 in. by 17 ft. 10 in. Built by Messrs. Nakskov 
Shipyard, Limited, Nakskov, Denmark, to the order of 
Consul J. Lauritzen, Copenhagen. 

** Laura.”—Single-screw cargo and fruit-carrying 
steamer; Lenz engine with exhaust-steam turbine. 
Trial trip, October 6. Main dimensions, 260 ft. by 
39 ft. 6 in. by 17 ft. 10 in. Built by Messrs. Nakskov 
Shipyard, Limited, Nakskov, Denmark, for Consul J. 
Lauritzen, Copenhagen. 

‘** IstpInco.”’—Twin-screw passenger, mail, and cargo 
motor liner for service between India and South African 
ports; Workman Clark-Sulzer Diesel engines. Launch, 
October 9. Main dimensions’, 425 ft. by 57 ft. by 37 ft. 
Built and engined by Messrs. Workman Clark (1928), 
Limited, Belfast, for Messrs. Andrew Weir and Company, 
London. 

“Ben HensHaw.”’—Twin-screw tank motorship for 
the carriage of petroleum spirit in bulk; five-cylinder, 
two-cycle airless-injection Gardner Diesel engines. Trial 
trip, October 13. Main dimensions, 135 ft. by 25 ft. by 
12 ft. Built to the order of Messrs. The National 
Benzole Company, Limited, London, by Messrs. The 
Rowhedge Ironworks Company, near Colchester. 

* Repwina.”’—Harbour-service vessel. Launch, Octo- 
ber 19. Main dimensions, 102 ft. by 25 ft. by 11 ft. Built 
by Messrs. J. Samuel White and Company, Limited, East 
Cowes, I. of W., to the order of the Admiralty for service 








at H.M. Dockyard, Devonport. 
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THE CARDIFF ENGINEERING | 


EXHIBITION. 


Tue Engineering Exhibition at Cardiff, which opened 


on November 22 and closes to-morrow, December 2, 
though on nothing like the scale of the four large | 


exhibitions in London, of which we have given some | 
account in the last two months, is relatively of as much 
interest, as well as being of more than local importance, 
in spite of the fact that it is largely concerned with 
the chief local industry of coal-mining. The exhibition, 
which takes place yearly, is held under the auspices 
of the South Wales Institute of Engineers, the president 
of which, Mr. D. Morgan Rees, J.P., performed the | 
opening ceremony. It has now reached its twelfth | 
year and in so long a period some changes have, | 
naturally, taken place. This year no exception, 
for example, there are now no stands exclusively devoted | 
to displays of miner’s lamps, their places being taken | 
by the large boiler-making firms and others. As the | 
total available space is not great, such variations in- | 
crease the scope of the exhibition over a given period | 
of years. One of the new exhibits, which has attracted | 
much interest, is that arranged by the Department of | 
Scientific and Industrial Research, 16, Old Queen-street, 
Westminster, S.W.1. This display compre- | 
hensive to describe at length, but a few of the items 
may be commented upon. Those illustrating the 
work of the South Wales Coal Survey Laboratory at the 
School of Mines, Treforest, are of especial interest. The 
coal survey of the country is being carried out in nine 
coal areas, covering 96 per cent. of the present produc- 
tion of the country, with the co-operation of the mine- | 
owners and the Geological Survey, and the Fuel | 
Research Board has adopted, evolved, or developed, 
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standardised methods and apparatus for the examina- | picks for final treatment, and are discharged over the | 


tion and analysis of coal and allied substances. The full 
range of such apparatus shown, is an exhibit of real 
value, it important that methods of | 
determination should be recognised as necessary to | 
replace what has been in the past a technique of greatly 
varying accuracy. A section of a whole seam of coal | 
from a South Wales mine is shown, together with a | 
full description of the method of obtaining it, and the 
whole is amplified with representative results obtained 
in the Survey, together with appropriate specimens 

The above is typical of one of the subjects dealt with, | 
others being pulverised fuel, high-temperature and 
low-temperature carbonisation, hydrogenation of coal, | 
the hydrogenation-cracking of tar, coal-oil suspensions 
and purification of In connection with the | 
latter, diagrams were shown illustrating a new 
method of dry cleaning of coal which is being developed 
by the Fuel Research Board, whilst another exhibit | 
illustrated a method of increasing the rate of settlement | 
of suspensions by means of parallel inclined baffles. | 
This system has been developed at the Fuel Research 
Station, and it is stated 
been obtained for certain applications, such as the 
treatment of washery slurry. It would appear that 
new developments are thus guarded, as an exhibit, 
the “ Hales’ fire back, is stated to be covered by a 
patent and that applications for licences to manufac- 
ture should be addressed to the Secretary of the 
Department of Scientific and Industrial Research. 
This fire-back is a device which enables fuels of low 
combustibility to be burned satisfactorily in ordinary 
It consists of a polished aluminium sheet | 


as Is 


prec Ise 





coal. 


that patent protection has | 
| 


open grates. 
backed with thin sheet-iron and fitted to the grate 
in such a manner that the chimney draught is concen 
trated on the fuel. The appliance may also be success- 
fully used to counteract down-draughts. Of special 
interest to coal exporters in South Wales is the diagram- 
matic exhibit dealing with fires in bunkers and coal 
cargoes on board ship. The surprising fact emerges 
that of the 336 fires of this nature investigated during 
a period of 3 years, 86 per cent. were due to preventable 
causes. This figure is made up of 52 per cent. of fires 
caused by direct heating, ¢.g., from engine and boiler | 
spaces, 14 per cent. by air leakages through bulkheads, 
&c., 5 per cent. by faulty ventilation, and the remainder 
by miscellaneous defects. Some other notable exhibits 
were those of the Forest Products Research Laboratory 
dealing with wood preservation in relation to decay | 
in mine timbers, those of the Building Research | 
Station showing directions in which fuel residues 
such as coke, boiler clinker and coal ash, as well as | 
oil-shale residues, can be usefully employed in building | 
operations, and those of the University College of | 
Swansea, Department of Metallurgy, viz., a collection | 
of sectioned ingots showing the influence of varying 
oxygen and carbon content in steel upon the position | 
of blowholes. 

Of the more strictly industrial displays, a new 
machine for use in tinplate and sheet-steel manufacture | 
is outstanding. Thisis the Thomas and Davies boshing | 
and cleaning machine, and is shown by Messrs. The 
Melingriffith Company, Limited, Cardiff. The opera- 
tion of the machine continuous, and it consists 
essentially of a conveying table of roller-chain with dogs 
Over the table are two rows of 
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at suitable positions 


| sizes ranging from 30 tons to 100 tons per hour. 


| These ribs are, however, not 
| are integral with the sheets, and are formed by flanging 


| outwards 
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scraper blades in front of which are fine water sprays» | 


The heated 


whilst behind are rotating wire brushes. 


| Dic. 1, 1433. 


A new exhibit attacking an old and troublesome 
problem from a fresh angle, is that of Messrs. The 


steel bars to be rolled are placed on the front of the | Pyrene Company, Limited, Great West-road, Brentford. 
table either in piles or singly, an ingenious stop device | The foam fire-extinguishing apparatus of this firm is 
preventing more than one bar being fed in at a time. | 


The bar is caught by the dogs on the chains and 


is carried under the first scraping unit and the spray of 
| which causes the scale to cool more rapidly than the 


steel base. It thus disintegrates and is easily removed 
by the scrapers. 
narrow spring-loaded blades arranged side by side so 
as to form a continuous edge, yet permitting local irregu- 
larities in the plate surface to be dealt with. The wire 
brush effects the final cleaning. The bar is then auto- 
matically turned over by a hook device and is cleaned 
on its other side by the second set of scraper gear. 


|On emerging from the machine the bar travels on a 


conveyor direct to the rolling mill. From an inspection 
of the machine and the finished work on the stand, 
it would appear that the machine cleans the bars 
very effectively, and is soundly constructed. Means 


| 


| 
| 


| 
| 


These are composed of a number of | 


| 


| 


| tension. 


well known, and it has now produced a foam which 
effectually arrests the dust particles, so small as to 
be invisible to the naked eye, which give rise to that 
formidable industrial complaint—-silicosis. It an 
established fact that water useless for arresting 
dust particles, when certain hard siliceous rocks are 
being drilled, no doubt due to the phenomena of surface 
The foam produced by the Pyrene apparatus 
is, however, highly successful in entraining the dust 
particles, as was convincingly demonstrated on the 
stand by means of a microscope and collimator. The 
foam-generating apparatus is designed for use with the 
jack-hammer type of rock drill, the foam being intro- 
duced through the hollow steel in place of water. The 
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| generator is a closed steel container having a capacity 


are provided for adjusting the height of the table to | 


suit different thicknesses of bar. 


Another new machine is the jigger type coal breaker, | 


shown by Messrs. Nortons (Tividale), Limited, Tipton. 


This is of the vertical reciprocating pick type, the coal | 


being carried under the picks by an inclined recipro- 
cating table. The table is extended at the feed end 


| up. 


to form a preliminary screen, which sorts out all the | 


coal already under the maximum size. The jigging 
motion of the table passes the large pieces of coal 


under the first set of picks for preliminary breaking, | 


after leaving which the reduced coal is passed over 
another screen which separates ail the pieces of correct 
size. The remainder go forward under a second set of 
end of the table, together with the coal separated 
out by the screens, which is received in a trough 
attached to the underside of the table. As is well 
known, a jigging motion gives an intermittent flow to a 
coal stream, and during the backward motion of the 
table the coal is virtually stationary. The table in 
the new machine is so synchronised with the picks 
that these descend at this stationary period. The 
table can be extended at the front to provide for 
one stage of screening after breaking, i.e., without 
employing additional mechanism. It is suspended on 
spring hangers that should or other hard 
substance be present in the coal it gives way under 
the picks and prevents these being damaged. 


80 stone 


The | 


| capacity of the machine shown is 70 tons per hour 


| 





} 
| 
| 


| 
j 


when breaking to 3-in. cubes, but it is made in other | 


The 
picks can be arranged for various sizes of coal, the 
pick plate being removable as a whole. 

Messrs. Tom Smith and Clarke, Limited, Castle 
Buildings, Swansea, are exhibiting two types, /.¢., 
arched and circular, of a continuous steel lining for 
underground roads and tunnels. 


sively used on the Continent, and arrangements are | 
Wales 
The general effect, as seen from the | 
lof Newlands small coal. 


now being made to manufacture it in South 
from Welsh steel. 
interior of the tunnel, is that of a continuous steel sheet 
reinforced at intervals of about 20 in., by deep ribs. 
separate members but 
the side walls outwards, turning the flange inwards 
again to beyond the line of the wall and turning it 
once more for a short distance. A 
section of the edge of the wall is thus somewhat in 
the form of a Tee, but, as the edges of contiguous 


cross 


| segments engage, the resultant structure may be likened 


The joint is, for all 
The 


wedge 


also to inter-locking steel piling. 
practical purposes, both water-tight and gas-tight. 
longitudinal joints are made with a simple 
device which eliminates all bolts and nuts. 
Messrs. Smith and Clarke also show an interesting 
roll surface and camber recorder, which has 
recently developed by Messrs. W. Gilbertson and 
Company, Limited. Instruments for checking camber 
have been brought out previously but, it is stated, 
this is the first device by which a record can be made, 


This lining is exten- | 


been 


so that a check can be kept on roll finish and wear | 


throughout the life of the roll. The 
consists primarily of a stiff steel straight edge, which 
is supported at each end by a curved yoke terminating 
in knife edges. The yokes straddle the roll to be 
examined, the four knife ensuring that the 
straight edge lies perfectly axially. A small carriage 
travels on the straight edge, and carries the recording 
instrument, which closely resembles a steam engine 
indicator. 
however, there is a small roller which is kept in contact 
with the surface of the roll by a spring, and is con- 
nected with a multiplying lever system. This latter 
actuates a pencil which traces the motions of the roller 
on a chart on the recorder drum. The motion is 
magnified 50 times or 100 times, as may be desired. 
The drum is rotated, through worm gear, by a small 
wheel which runs on the top of the straight edge, the 
length of the chart being thus reduced to a few inches. 


edges 


instrument | 





of five gallons, and is coupled up to the compressed-air 
supply of the drill. An air-reducing valve and pressure 
gauge are fitted, and there are connections for foam 
outlets to two drills. The foam, in issuing from the 
borehole, is in a viscous condition, and the trapped dust 
is held inert in it for two or three weeks, by which 
time it would normally be either removed or covered 
The apparatus has been approved by H.M. Chief 
Inspector of Mines. 

Of other firms displaying exhibits which are new 
in the sense that they are recent developments of 
their apparatus, may be mentioned Messrs. The British 
Oxygen Company, Limited, Edmonton, N.18, the 
latest type of portable straight line and circle oxygen- 
cutting machine being shown, together with a 20-in. 
oxygen-cutting machine and several new types of 
blowpipes and welding rods. Messrs. The Dominion 
Machinery Company, Limited, Hipperholme, Halifax, 
are showing an improved form of their Super Elliott 
Woodworker, with various new attachments which 
greatly extend its range, e.g., the hollow chisel mortising 
attachment and the overhead routing, scribing and 
moulding spindle. This machine is motor driven with 
push-button control. Messrs. The Woodall-Duckham 
Vertical Retort and Oven Construction Company (1920), 
Limited, 135-150, Victoria-street, S.W.1, show, amongst 
other examples of carbonising plant, a new plant for 
low-temperature carbonisation which has been developed 
by full-scale investigations from the firm’s continuous 
vertical retort. Messrs. The Turbine Furnace Com 
pany, Limited, 2388, Gray’s Inn-road, W.C.1, show 
examples of their most recent types of grate, both 
steam-jet and fan operated, with a number of drawings 
of plant. An interesting example of these is a battery 
of eight Yorkshire boilers, 9 ft. 4 in. in diameter by 
24 ft. long, which has been fitted with the grates, so as 
to enable anthracite duff to be burned in them. The 
fan trunking is disposed to feed the boilers in sections 
of four, there being two fans, each capable of delivery 
14,000 cub. ft. of air per minute at 2-in. water gauge. 
The original sprinkler stokers are used, and the boilers 
now evaporate 10,000 Ib. of water per hour each, on a 
mixture of two parts of anthracite duff and one part 
The thermal efficiency on 
anthracite duff is stated to be 77 per cent. 

Electrical engineering is represented by several firms. 
Messrs. The Brush Electrical Engineering Company, 
Limited, Falcon Works, Loughborough, show a recently- 
developed flameproof transformer, which has been 
satisfactorily tested at the Mines Department Testing 
Station, Buxton. The machine is a 5-kVA 50-cycle 
oil-immersed single-phase transformer, ratio 3,300/110 
volts, with high-tension tappings for 24 per cent. and 
5 per cent., plus and minus voltage variations. Interest- 
ing features in this firm’s exhibit are old 
machines, viz., a Brush arc-lighting dynamo of 1883, 
and a Brush exciter of 1889, recently taken out of 
service. Two electrical firms have brought their travel- 
ling showrooms into the exhibition, instead of utilising 
astand. These are Messrs. A. Reyrolle and Company, 
Limited, and J. H. Holmes and Company, Limited, 
Hebburn-on-Tyne, and Messrs. George Ellison, Limited, 
Perry Barr, Birmingham. In both cases a surprising 
amount of apparatus has been arranged in the vehiclos. 
Messrs. Reyrolle’s exhibit includes many recent 
improvements to their well-known metal-clad flame- 
proof apparatus, while an interesting example shown by 
Messrs. Holmes a squirrel-cage motor housed in 
a strong cylindrical steel case without projections, thus 
enabling it to be rolled along the ground and subjected 
to rough usage. The newest of Messrs. Ellison’s exhibits 
in connection with draw-out type low-tension 


some 


18 


are 


In place of the piston on the indicator, | circuit-breakers. 


It will be understood that the above account does 
not purport to cover the whole of the stands. A 
considerable number of other firms, some of inter- 
national standing, have excellent displays, but, generally 
speaking these consist of standard products, specially 
selected with a view to the activities of the district. 
The organisers of the exhibition may be congratulated 
on getting together such an amount of informative and 
interesting material. 
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THERMOGRAPH FOR OVEN USE. | 


In conveyor ovens for tin plates or enamelled goods, 
there is some difficulty in ascertaining the exact tem- 
perature to which the work has been subjected. Ther- | 
mometers, can, of course, be inserted to indicate the | 
temperature of various parts of the oven, but this does | 
not give the actual temperature through which the | 
work has passed, and efforts have accordingly been | 
made to employ recording thermometers inside the 
oven. To this, however, there was the objection that | 
the clockwork mechanism of the recorder was rapidly 
damaged by the high temperature to which it was 


| 


exposed, and repairs were, therefore, constantly 
needed. 

To avoid these difficulties, Messrs. Negretti and 
Zambra, 38, Holborn Viaduct, London, E.C.1, have 


designed and constructed the special thermograph for 
oven use illustrated in Figs. | and 2, on this page. 
This thermograph is insulated to prevent the heat from 
reaching the clockwork movement, and the recording 
mechanism and clock are fitted into a having 
chromium-plated polished aluminium covers contain- 
ing insulating material about 2 in. in thickness. The 
complete instrument, closed up as shown in Fig. 1, is 
placed in the oven with the goods to be heated, travel- 
ling along with them until it arrives at the outlet end 
with an accurate record of the temperature through 
which it is passed. Fig. 2 shows the instrument opened 
to enable the record to be examined. It has been found 
that after exposure for one hour to a temperature of 
500 deg. F., the temperature of the clockwork mechan- 
ism does not exceed about 150 deg. F. 

The recorder is of the firm’s mercury-in-steel type, | 
comprising a steel bulb, clearly shown in both illustra- 
tions, connected by “ micro-bore”’ steel capillary 
tubing enclosed in flexible metal tubing to a Bourdon 
tube, the movements of which are communicated to a 
pen by magnifying mechanism. The pen marks ona 
circular chart, 9} in. in diameter, and has a maximum 
travel of 4 in. The temperature range covered is from 
0 deg. to 600 deg. F., and the chart may make a revolu- 
tion in either three, six, twelve, or twenty-four hours, 
according to requirements. All parts of the movement 
are interchangeable and are non-rusting. The Bourdon | 
tube is enamelled, as also is the inner steel tubing, 
while the pen arm and pen are of Monel metal. The | 
spindle is of nickel silver and the connecting link of 
brass or nickel silver. The thermograph is 21 in. high, 
164 in. wide, and 7 in. from back to front. 


case 


























THE MOTOR TRAWLER ‘* ALA.”’ 


THE first of a fleet of 12 motor trawlers, under 
construction by Messrs. Richards [ronworks, Limited, 
Crown Works, Lowestoft, for the East Anglian Ice and 
Cold Storage Company, Limited, the Ala was taken 
out to sea from Lowestoft on Saturday, November 18, 
to test the general performance of the vessel, which 
embodies many innovations in fishing practice. Unfor- 
tunately, the weather conditions prevailing were such 
that it was not possible to obtain exact measured data, 
nor to carry out trials of the trawl gear, but a speed 
of 84 knots was shown by the log and, during the three 
hours’ run, the engine worked very smoothly, causing 
very little vibration in any part of the ship. 

Designed by Mr. 8. 8S. G. Richards for North Sea 
trawling, the Ala has the advantage of a spacious 
deck and good sea-going characteristics for her length, 
which is 75 ft. The other principal dimensions are : 
beam, 20 ft. 6 in.; depth amidships, 9 ft. 6 in.; and 
draught aft, 10 ft. Sails can be used on two masts, 
but the main propelling equipment consists of a 
Ruston-—Lister marine oil engine developing 150 brake 
horse-power. The forward part of the trawler 
divided into two store rooms and a large fish hold. 
The latter is completely insulated, in order that the 
requisite temperatures may be maintained with the 
minimum expenditure of Accommodation 
afforded aft for the crew of six hands and for the 
skipper. 

The main engine has five cylinders, of 1l-in. bore 
and 14}-in. stroke. It works on the four-stroke cycle 
and runs at a normal speed of 235 r.p.m., developing 
150 brake horse-power. Starting is effected by air 
pressure, and the Ruston system of airless injection is 
used for the fuel. Although totally enclosed, accessi- 
bility of all working parts is afforded through easily 
detachable covers. The air-starting bottles are placed 
beside the after-bulkhead of the engine-room, and 
their charging and discharging is an easy matter, for 
the man in charge of the engine controls by reason of 
the discharge being taken from a valve chest close 
to his normal post. An auxiliary compressor 


18 


ice. is 


18 


| provided, but the bottles can also be filled from one 


of the engine cylinders, which is so arranged that the 
fuel supply can be cut off from it at any time for this 
purpose. A centrifugal-type governor is furnished and 
operates through the speed control. A large range of 
working speeds is possible under governor control 
extending from the full value down to a very low towing 





Fia. 


2 


speed, which can be maintained indefinitely when 
fishing. All the engine controls are grouped together, 
and may be managed either in the engine-room or 
through transmission from the wheel-house. They 
are marked by simplicity, that for the speed change 
consisting of a lever working on a notched quadrant, 
while reversing is effected through an easily operated 
hand wheel. Throughout the engine forced lubrica 
tion is used. The oil is drawn from the tanks by a 
gear-type pump and passed through an Auto-Klean 
strainer and cooler before delivery. A scavenge pump, 
of larger capacity, draws off the oil from the crank-case, 
keeping the latter always dry, and discharges into the 
general supply tank. The lubrication is thus kept 
free from troubles due to weather conditions and the 
rake of the engines. The bilge and circulation pumps 
are mounted at the forward end of the engine and run 
at half of its speed. Above them there is a 14-kW, 
110-volt direct-current generator, driven from the main 
shaft. Electric supply when in port is obtained from 
a 7-brake horse-power, single-cylinder Ruston-Listet 
oil engine, which drives a generator similar to that 
on the main engine, as well as a single-stage compressor 
and a general service pump. These are mounted in 
tandem on a combined bed, with a direct drive to the 
generator and friction clutches for the other units. 
A winch, supplied by Messrs. J. 8S. Doig and Sons, 
Limited, of Grimsby, capable of carrying 300 fathoms 
of warp 2} in. in circumference on each of its drums, 
is mounted on the deck. It is driven by belt from the 
main engine shaft. When not in use the belt runs 
slack, but when necessary is tightened by a jockey 
pulley operated from the deck by the winch man. 


British Inpustrres Hovuse.—-The object of British 
Industries House, which has now been opened at Marble 
Arch, London, W.1, is to provide a permanent exhibition 
of British goods and so to improve the selling equipment 
of our industries. It will thus meet the need of the 
buyer who is unwilling, or too busy, to visit a dozen or 
fifty showrooms, by enabling him to inspect in one central 
depot all that the manufacturer has to offer. British 
Industries House itself is new and is being equipped on 
luxury lines, while its position indicates that it 1s easily 
accessible from all parts of London. The accommodation 
will include a club which will be divided into two sections, 
and will be available to all exhibitors and to all registered 
overseas buyers. The rental charged to the former class 
for space will include such facilities as heating, telephones, 
and private interviewing room, as well as the services 
of competent floor managers and interpreters. 
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LABOUR NOTES. 

Tue ** General Secretary's Remarks ” in the Novem- 
ber issue of the Monthly Report of the Boilermakers’ and 
[ron and Steel Shipbuilders’ Society, contains a reference 
to the negotiations with the Shipbuilding Employers’ 
Federation on the subject of electric welding on ship 
work. “From the start of these negotiations,” the 
writer says, “‘ there has been a unanimous request from 
all the unions concerned in shipbuilding that the 
employers should withdraw their proposals in view of 
the fact that there are already more efficient welders 
available in the respective trades than there is work 
for. The employers’ proposals are an unnecessary 
destruction of the pride of craftsmanship. With the 
advent of machinery, some loss of craft was inevitable, 
but our supremacy as a nation of shipbuilders was built 
on craftsmanship, and craftsmanship will always be 
the basis of success in the shipbuilding and engineering 


’ 


industries.” 


At the end of October, 23,344 members of the 
Boilermakers’ and Iron and Steel Shipbuilders’ Society 
were “signing the books,” as compared with 23,929 
at the end of September. The number of members in 
receipt of superannuation benefit decreased in October 
from 2,332 to 2,328, and the number in receipt of sick 
benefit increased from 944 to 967. In September 
which had to bear five weeks’ outlays—the expenses 
amounted to 3,6801. lid.; in October they were 
3.0161. Os. 94d. There was a net decrease of 124 in the 
membership. 


78. 


Arrangements are in progress for the celebration, on 
August 20 next year, of the centenary of the Boiler- 
makers’ and Iron Steel Shipbuilders’ Society. 
The executive suggest that the should be 
marked by ‘** more than mere flag waving and speeches.” 
‘It should be,” they say, “ not a day’s effort, but a 
centenary year of effort to emulate the spirit of our 
fathers who, 100 years ago, took their lives in their 
hands and launched the then illegal society—as all 
trade unions were at that time.” London No. 2 
jranch proposes “ that all members working resolve, 
if possible, to start 1934 with a clear card.” “ If all 
our members do this,” the executive say, it might 
then be possible to devise some way of getting a clear 
card for all unemployed members. One whole year of 
a clear membership would enable us to clear off our 
bank overdraft and thus save a thousand pounds per 


year in interest charges.” 


and 
occasion 


Writing in the November issue of the Record, the 
journal of the Transport and General Workers’ Union, 
Mr. Ernest Bevin, the general secretary, alludes to the 
recent proposal of the National Union of Railwaymen 
that union should be formed for all transport 
workers. This Union,” he says, “ has always been 
ready and willing to consider unifying the forces of 
labour, and that policy still stands. But the unions 
forming this amalgamation have grown in their own 
way, and attachments have been formed. If there is 
one thing that is a protection for us against Fascism 
and ideas of that sort, it what we must describe 
as the awkwardness of the British character. You 
cannot, and it is a good thing that you cannot, order 
your members about. If they form an attachment to 
the Union, they are going to exercise their right to 
remain in it, and no amount of force can interfere with 


one 


their decision. In the old Dockers’ Union, large 
sections for workers in copper, tinplate and many 
other industries grew up, and a great service was 


rendered to those members by this Union. They were 
willing to associate with larger bodies, but their loyal 
attachment to this Union, coming over, as they did, in 
a body, is a thing we are proud of. What applies to 
the old Dockers’ Union applies also to the late Workers’ 
Union and many of the other unions in this country 
which have had large trades associated with them and 
have formed groups.” 


“ Therefore,” Mr. Bevin proceeds, “the proposal 
originally submitted would virtually have disrupted 
this Union; it would have broken attachments and old 
associations, and would have created an impossible 
position. It should be appreciated that we have 
succeeded in working out the Group System without 
serious disturbance of any of the attachments in the 
original unions, and without conflict between the 
groups. At the same time, have been able to 
maintain both a financial and an economic unity, and 
the whole Union is proud of this achievement. It may 
seem confusing to others, but it is understood by our 
own people. Years ago, the Movement was agitated 
over the question of what was called industrial v. 
other forms of Trade Unionism, and, at that time, the 
idea now embodied in this Union was regarded as 
impracticable ; 
possible to get an 
working machinery, 


we 


organisation, smooth 
administration 


efficient 
and democratic 
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ENGINEERING. 
under such a system. The members have the fullest 
and freest expression in the conditions governing their 
own trades, and we are able to maintain a magnificent 
unity and comradeship throughout the whole organisa- 
tion.” 


At the annual convention of the Metal Trades 
Department of the American Federation of Labour, a 
proposal was submitted that fusion welding should be 
recognised as a distinct and separate trade, and that 
the Metal Trades Department should take up the 
question with the American Federation of Labour. 
According to the monthly organ of the International 
Association of Machinists, the resolution was defeated, 
as fusion welding had already been clearly established 
as the work of various affiliated trades. 


A resolution adopted by the convention called 
upon the Government, in order to maintain national 
security, “ to build and maintain a navy in accordance 
with the London Treaty of April 22, 1930, and to 
utilise the navy yards and arsenals to their full capacity 
in building, modernising or repairing naval vessels, 
ordnance and equipment needed to carry out this 
programme.” 

The weekly organ of the International Labour 
Office at Geneva states that a German Act, of Septem- 
ber 28, amends in several important respects the 
existing legislation relating to patent agents. German 
nationality is now a condition of admission to the 
professional register. Exemptions may, however, be 
granted by the Minister of Justice, and international 
agreements on the subject remain in force. Admission 
to the profession of patent agent may be refused 
to any individual of “ non-Aryan ” origin. A qualifying 
period of three years is required, of which at least 
16 months must be served under a German patent 
agent and six months in the German Patent Office. 


The results of an enquiry into the probable effects, 
in France, of the introduction of a 40-hour working 
week, are given in a pamphlet prepared by M. Maurice 
Pinot for the French Society for Economic Studies. 
The conclusions are based on data supplied by “ the 
largest possible number of French employers.” In 
view of its peculiar position as regards population and 
labour, says the author, France would be placed in 
an unfavourable situation if the 40-hour week were 
established by international convention. Europe as 
a whole would be handicapped as against distant 
competing countries which pay their labour on a 
much lower scale, and this inequality would be in- 
creased by a further general increase of wages. France, 
however, would be placed at a disadvantage even as 
compared with other European countries. A measure 
causing scarcity of labour in a country where the 
number of persons unemployed is relatively slight 
and the population generally declining would in- 
evitably lead to a rise in wages. As the situation 
improves and the supply of employment returns to 
normal, this rise in wages would reach considerable 
proportions. On the other hand, in countries like 
Italy and Germany, where there is a surplus of labour 
and the number of persons unemployed is very high, 
the rise in wages would doubtless be smaller, and it 
might even be found that a fall in wages would take 
place before very long; this would be in accordance 
with the general tendency observed in these countries. 


Proceeding to estimate the effects on prices, M. Pinot 
says that, according to the data collected, the share 
of direct wages in industrial costs of production, in 
France, varies from 18 per cent. and 20 per cent. in the 
metaland paper industries, respectively, to 50 percent. 
and 72 per cent. in the building materials and coal 
industries. From this he concludes that the first 
effect of the reform would be to increase, by one-fifth, 
a branch of expenditure which represents from 20 per 
cent. to 60 per cent. of costs of production, and the 
40-hour week would therefore immediately result in 
raising costs by 4 per cent. to 12 per cent. This rise 
would be inevitable, since any further advance of 
mechanisation in the near future appears improbable. 
Moreover, these percentages represent only the pro- 
portion of labour costs at a particular stage of manu- 
facture ; in order to obtain corresponding percentages 
for the total cost of manufacture of the finished product, 
account must also be taken of indirect wages, including 
those incorporated in the cost of raw materials, trans- 
port, &c., where the share represented by wages may 
be very high. 


General costs, the author reckons, would also be 
increased by the fact that expenditure on such items 


but this Union has proved that it is| as social insurance and allowances, workers’ housing, 


&c., varies in proportion to the number of workers 
employed ; such expenditure is equivalent to about 





30 per cent. of nominal wages in the iron and steel 
industry of Eastern France. There would also be an 
increase in payments for amortisation purposes, &c. 
Altogether the increase in costs of production is esti- 
mated at about 20 per cent., and might even exceed 
20 per cent. in all cases where the maximum production 
is reduced. On the same basis, M. Pinot eStimates 
the increase of expenditure on labour, raw materials 
and general costs as follows :—15 per cent. for railway 
transport; 19 per cent. for coal at the pit’s mouth ; 
16 per cent. for building; 15 or 18 per cent. for local 
transport ; 15 to 20 per cent. for gas ; over 13 per cent. 
for the commonest cotton piece goods; 12 per cent. 
for motor-cars, &c. He adds that, except for shoe- 
making and food products, the relatively low coefficient 
of ‘increase of which (6-6 per cent. and 2 to 7-9 per 
cent., respectively) is explained by the absence of 
certain data, the rise in prices resulting from the 
adoption of the 40-hour week would vary from 10 to 
18 per cent. 


Even that estimate, it is pointed out, does not allow 
for a series of factors of increase which it would be 
difficult to express in figures. As any hope of off- 
setting the rise in costs of production by a reduction 
of wholesale or retail price margins is out of the question 
even in normal times, the author concludes that the 
consumers would bear the whole weight of the proposed 
reform. Finally, in view of the increase in expenditure 
of certain public services, such as post offices and rail- 
ways, which would result from the reform, and taking 
as a basis of comparison the estimates of the effects 
of the Eight Hour Day Act, published in 1922 by 
the Society for Economic Studies, Mr. Pinot considers 
that the adoption of the 40-hour week would result in 
a deficit in the national budget of from 4,000,000,000 to 
5,000,000,000 francs. 


The July Bulletin of the International Management 


| Institute contains an account of a study made by two 


Italian experts (Dr. D. Vampa and P. Guidi), of the 
comparative output of two groups—one of 24 male 
and the other of 22 female employees—both working 
in the same mechanical-construction factory under the 
same conditions, so far as time and surroundings were 
concerned, and at the same kind of work, the only 
difference being that that of the female group was 
easier. They were under observation for 24 working 
days, the output being noted for each half-hour period. 
For each worker the results were then averaged by 
half-hourly periods, so that the average output of the 
individual worker for the first half hour of the morning 
throughout the 24-day period could be compared 
with his average output for the second or for any other 
half hour of the day. To eliminate the difference in 
the difficulty of the work done by the men and the 
women, absolute figures were not used, the individual 
half-hourly output being expressed as a percentage 
of the total individual output for a day of 16 half-hours. 


The results of the study are summarised as follows : 
The charts relating to men show the lowest output 
at the beginning of the work, both in the morning 
and in the afternoon. The charts relating to women 
show the lowest output at the end of the working 
period, both in the morning and in the afternoon. 
The highest output is reached at the end of 5} hours 
work in the morning by the men. The highest output 
is reached at the end of 34 hours in the morning 
by the women. In the male group the difference 
between the minimum and the maximum output is 
greater than the corresponding difference in the female 
group. Another characteristic of the male group is 
the rapid increase in output during the first hour of the 
work. In the case of the women, on the other hand, 
there is an abrupt decrease in output during the last 
hour of work. 


These facts lead the authors to the following conclu- 
sions: The employment of female labour for work of 
short duration seems to be indicated. Male labour 
is better suited to work requiring a prolonged effort. 
In all cases where male and female workers are engaged 
on the same task, the women should be given a shorter 
working period than the men. Moreover, it seems 
that it is always contrary to the laws of economy 
to give women overtime. 


GerMAN Electric Locomotives at YALLOURN, 
AUSTRALIA.—After careful investigation, the Government 
of Victoria, Australia, approved recently of the purchase 
of a German electric locomotive for haulage work at 
Yallourn. It is stated that an effort was made to 
obtain a locomotive of Australian or Empire manufacture, 
but that owing to the special circumstances involved, and 
to the materially lower tender offered, namely, 8,042i., 
a German locomotive is to be supplied. According to a 
statement made by Mr. I. Macfarlan, the Minister in 
Charge of Electrical Undertakings of the Victorian 
Government, this will make the twelfth German locomo- 
tive in the possession of the Electricity Commission. 
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HEAT LIBERATION AND TRANS- 
MISSION IN LARGE STEAM-GEN- 
ERATING PLANTS.* 


By E. W. Rosey, M.I.Mech.E., and W. F. Hartow, 
A.M.I.Mech.E. 
(Concluded from page 588.) 

Economic Velocity.—The extent to which the size 
and cost of a heat exchanger operating on the convec- 
tion principle may be reduced by increasing the velocity 
of the working fluids is only limited by the cost of 
operation, and there is obviously an optimum velocity 
which is the most economical when capital and operating 
costs are both considered. Assuming that the capital 
cost of the heat exchanger is proportional to its heating 
surface, and that the operating cost is proportional to 
the power required for operating the apparatus, these 
relative costs will vary with the velocity, as shown 
graphically in Fig. 13. The summation of these two 
curves gives the total cost which at a certain velocity 
attains a minimum value. Obviously, this velocity is 
the most economical value that can be adopted for any 
particular conditions. Since boilers, economisers, air 
heaters, superheaters, and feed heaters all operate on 
the convection principle, the above reasoning is 
applicable to any of these components of steam- 
generating equipment, and although in the case of 
economisers and air heaters the laws given above appear 
to have received observance, in the case of boilers these 
considerations seem to have been seriously neglected. 
The present-day practice in boiler design is to arrange 
for gas velocities which result in a draught loss very 
little in excess of that which can be overcome by natural 
means, notwithstanding the possibilities of mechanical 
draught; and the intensity of the latter has been 
governed principally by the resistance imposed by 
economisers and air heaters. The low velocities which 
are employed are in a measure due to the width between 
the furnace walls necessitated by the size of combustion 
chamber which has been considered essential. In the 
case of mechanically-fired plants fired by mechanical 
stokers, the chamber width is frequently determined 
by the width of the grate, and in pulverised-fuel plants 
usually by the volume of the chamber necessary to 
provide for a certain rate of heat release. The reduced 
grate width, which the considerations in the previous 
part of this paper show to be possible, will therefore 
permit of considerably higher gas velocities and a 
corresponding reduction in the extent of the convection 
heating surface of the boiler. 

Applying the relationships established, to a water- 
tube boiler and- neglecting the extent of radiant heat 
surface which, as already stated, constitutes only a 
small proportion of the whole, it should be possible to 
reduce the heating surface by 50 per cent. at the 
expense of an increase in the draught loss to eight times 
its normal amount. At present, the usual practice is 
to design water-tube boilers with a draught loss of 
from } in. to } in. of water. If the gas velocities in 
such boilers were increased so that the resistance 
through the passages was 2 in. to 4 in. of water, the 
heating surface could be reduced by 50 per cent. 

Stack Temperature.—For any given velocity of flue 
gases the total heating surface of the generating unit 
depends on the proportion of the liberated heat which 
it is required to transmit to the steam, that is to say, 
on the thermal efficiency required. Due to the 
continuously diminishing temperature difference be- 
tween the flue gases and the heat-absorbing media— 
boiler water, feed water, or atmospheric air (if an air 
heater is used)—the increase in total cost (in heating 
surface and fan power) for equal increments of efficiency 
rises progressively as the gases are cooled. Obviously, 
as long as the cost of recovery is less than the value 
of the heat reclaimed, the operation remains a profitable 
one. Opinion differs considerably as to the stack 
temperature to which it is economical to cool the 
gases ; it depends on a variety of factors, such as cost 
of fuel, load factor, temperature of feed, and type of 
equipment, all of which may vary considerably. As 
every additional 30 deg. that the gases are cooled repre- 
sents a reduction of the fuel bill by approximately 1 per 
cent., very considerable expenditure can be justified 
to obtain low temperatures. In British power station 
practice, the limiting temperature is generally con- 
sidered to be 250 deg. F. to 300 deg. F., but in America 
the present trend is towards considerably higher 
temperatures of 350 deg. F. and upwards. It may be 
said that in most steam-generating plants in this 
country a stack temperature of 250 deg. F. can be 
easily justified from considerations of economy, 
providing a suitable arrangement of plant is adopted. 

Air Heaters.—The recognition of the above has led 
to the general adoption of air heaters, without which 
such low temperatures are quite impossible. Even 
where the desired stack temperature is considerably 
above this figure, an air heater is usually essential, as 





the relatively high temperature of the feed when heated 
by bled steam, makes it impossible to cool the gases 
sufficiently by the economiser alone. Further, and 
apart from the above considerations, air heater surface 
is generally cheaper to install and maintain than 
economiser surface, even when the lower rate of 
transfer in the air heater is taken into account. As 
previously stated, the extent to which air heater 
surface can replace economiser surface is limited in 
mechanically-fired plants by the effect of the heated 
combustion air on the fuel bed, but the use of a large 
proportion of secondary air will considerably raise this 
limit. In general, and assuming there are no limita- 
tions to the temperature at which the air may be used 
in the combustion process, the greater the extent to 
which air heater surface replaces pressure surface, the 
cheaper will be the complete generating unit, providing 
such air heater surface is used to the best advantage. 
In considering the temperature range through which it 
is possible to cool the flue gases by air heating, due 
regard must be given to the heat capacity of the air 
compared with that of the flue gases. Since the 
quantity and the specific heat of the flue gases are 
each greater than the corresponding quantity and 
specific heat of the combustion air, the rate at which 
the gas cools is always less than the rate at which the 
air is heated. In an ideal plant, the ratio of the 
temperature rise of air to the temperature fall of gases 
should be about 1-1, but in practice it is usually not 
less than 1-25, and frequently much higher. Hence 
the difference between the temperature of the stack 


Fig, 13. VARIATION OF RELATIVE COSTS 
HEAT EXCHANGER WITH FLUID 
VELOCITY FOR GIVEN THERMAL DUTY. 
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gases and the atmospheric air which exists at the 
cold end of the heater progressively diminishes as the 
air becomes heated. The heating surface, therefore, 
becomes less effective until a stage is reached where 
any further increase of heating surface becomes 
uneconomical. For the comparatively small range of 
temperatures through which it is customary to cool 
the flue gases by air heaters in plants fired by mech- 
anical stokers, this effect is not sufficiently marked to 
merit special consideration, but when high preheated 
air temperatures combined with low stack tempera- 
tures are desired, as in pulverised-fuel or oil-burning 
installations, the matter becomes one of considerable 
importance. 

The heat transmitted by an air heater cannot 
always be materially increased by adding to its surface ; 
in fact, for any given conditions there is a definite 
temperature below which it is impossible to cool the 
gases by means of a single-stage air heater, even with 
infinite heating surface. This is given by the follow- 
ing :— 


Te=T1— a t1) 


Yr 
where T, is the. temperature of the gases entering the 
heater, T, the temperature of the gases leaving the 
heater, t, the temperature of the ambient air, and 
_temperature rise in air 


temperature fall in gases 
When T, is 800 deg. F. and ¢, is 100 deg. F., taking 


¢ the ratio 


= 240 deg. F. 


¢ as 1-25, then 
700 
=o - Te 
In practice, ¢ varies from 1-2 to 1-5 or more.* 
i 

Taking ¢ as 1-5, T, = 800 — ~ == 334 deg. F. Any 
approach to the above temperature limits are entirely 
impracticable, owing to the enormous surface that 
would be necessary. 

It will be obvious from the foregoing that the value 
adopted for ¢ bears an important relation to the area 
of heating surface of an air heater which is necessary 
to produce any desired temperature reduction in the 
flue gases, and the accurate assessment of this factor 


is essential if the designed results are to be realised. 
At first sight it may appear that the estimation of this 
factor is quite a simple matter, as the relative weights 
of air and gas are easily calculable and their specific 
heats well known, but experience shows that values 
much higher than those obtained from the above 
considerations are ible. Clearly if a heater is 
designed on a basis of ¢ = 1-2, and in practice ¢ = 1-5, 
the final gas temperature will seriously exceed the 
expected figure, since the capacity of the air to reduce 
the gas temperature has been overestimated. The 
existence of this apparcnt discrepancy in the thermal 
balance of an air preheater has for some time been 
recognised, but was always attributed to a deficiency 
in the air quantity actually passing through the heater. 
The obvious remedy was to construct plants in such 
a manner that no air other than that passing through 
the air heater could gain access to the furnace, but 
despite the meticulous care with which modern steam- 
generating plants are designed to attain this end, the 
disparity still persisted. It was then considered that 
the discrepancy was due to inaccurate temperature 
readings, and for this reason the authors obtained 
extremely sensitive thermocouples by means of which 
radiation effects could be eliminated. These not only 
confirmed the figures previously found, but their 
greater sensitivity rendered possible accurate explora- 
tion of temperature across any section of the gas and 
air ducts. From these readings it was found that 
there appeared to be actually an increase in temperature 
in the gases after leaving the air heater. It was 
considered, therefore, that the discrepancy could only 
be explained by the liberation of a certain amount of 
latent heat in the flue gases during their passage through 
the air heater, and realising that the problem was one 
which called for expert analytical investigation, they 
invited Professor M. W. Travers, F.R.S., to make a 
research into the matter. 

By the use of very exact methods Dr. Travers showed 
that an increase in CO,, in some cases a decrease in 
H,, and a corresponding decrease in O,, occurred in 
the flue gases passing through the air heater, and that 
the latent heat of combustion that would result from 
such changes would fully explain the discrepancy 
between the temperature rise of the air and the fall 
in the gases. The investigations carried out by Dr. 
Travers* were made under considerable difficulties. 
Nevertheless, his findings are in striking consonance 
with those of Kreisinger and his associates, as reported 
in Bulletin No. 135 of the U.S. Bureau of Mines referred 
to previously. More recently the authors have carried 
out further investigations into the temperature rise in 
the gas stream leaving the air heater, by introducing 
a tube with thermocouples at each end, thus removing 
any doubt that might be entertained with regard to 
their original figures when the duct was merely 
traversed. The results show that even in a distance 
of 7 ft. the gas temperature rises by as much as 20 deg. 
F. It would appear that given the requisite conditions 
for the air and combustible gases to associate, com- 
bustion often proceeds in the gas stream beyond the 
flame, and this may take place even at temperatures 
as low as 300 deg. F. 

Dew Point Effects.—One of the chief problems that 

has been encountered in obtaining low stack tempera- 
tures by air heaters has been that of avoiding the 
harmful effects resulting from condensation of the 
moisture in the flue gases on the air heater elements. 
No air heater will operate satisfactorily if the plates 
are periodically or continuously wetted whilst in opera- 
tion, as not only does this cause adherence of the flue 
dust which obstructs the gas passages, but the combina- 
tion of the moisture with the sulphurous gases in the 
products of combustion causes the formation of 
corrosive sulphuric acid which rapidly attacks the 
elements. The matter is one on which much mis- 
conception exists, due in a great measure to lack of 
exact data on the dew point temperature of flue gases. 
Since air heaters have been introduced, various means 
of meeting dew point trouble have been adopted, and 
most of these seek to remove the effect rather than the 
cause. 
The authors have been led to the conclusion that 
the only practical way to ensure that the lowest 
temperature of the heater elements was above the 
dew point temperature of the gases was to maintain 
the temperature of the air entering the heater at, or 
closely approaching, this temperature. In general the 
results obtained by the application of this principle 
have greatly exceeded expectations, as by this means 
it is possible not only to prevent any detrioration 
whatsoever of the elements, but there is a considerable 
increase in heat transfer and definitely no falling off 
whatever of the heat efficiency, even after long service. 
Further, in most cases where these conditions are 
carefully maintained, the problem of cleaning the 
heater is practically eliminated ; all that is necessary is 
a periodic blowing-out by compressed air. 











* Paper read before the Institution of Mechanical 
Engineers, on Friday, November 17, 1933. Abridged. 


* ENGINEERING, Vol. cxxxiv, page 356 (1932). 


* ENGINEERING, vol. cxxxiv, page 161 (1932). 
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GRAIN ELEVATOR CONVERSION 
FOR THE PORT OF BRISTOL 
AUTHORITY. 


WE are informed by Messrs. Petters, Limited, West- 
land Works, Yeovil, that engines of the firm’s manu- 
facture have been substituted for the original steam 
units in the Port of Bristol Authority's floating grain 
elevator “ Calais... The conversion has resulted in 
great economies both in regard to fuel and labour 
costs, while another important advantage of the change 
is that the elevator can be placed in commission within 
a few minutes of the order being given, whereas several 
hours’ notice was necessary when the elevator was 
driven by steam. The original steam plant consisted 
of a main unit for driving the vacuum pumps, and an 
auxiliary steam engine direct coupled to a 20-kW 
direct-current generator for driving various auxiliaries 
on the elevator. The main unit was of the compound 
surface-condensing open crank type. The working 
load was 180 brake horse-power, with a maximum 
overload of 237 brake horse-power at 165 r.p.m., using 
a normal working pressure of 160 lb. per square inch. 
The vacuum pumps, which have been modified as 
described later, were of the double-acting vertical 
type with two cylinders 43 in. bore by 16 in. stroke, 
one cylinder being on each side of the steam engine. 

The whole of the above-mentioned plant, together 
with the steam boilers and other auxiliaries not required 
with the new arrangement, were removed by the main 
contractors, Messrs. Charles Hill and Sons, Bristol. 
The new main driving unit consists of a four-cylinder 
two-stroke cycle Petter Atomic Diesel engine, which 
is coupled through a David Brown single-reduction 
gear and a Brown pin-type flexible coupling to the 
crankshaft of the vacuum pump. The main engine 
develops 210 brake horse-power at 225 r.p.m., and 
266 brake horse-power at 285 r.p.m., with corresponding 
powers at intermediate speeds. The speed over this 
range is accurately controlled by the engine governor 
hand wheel. The original twin vacuum pumps were 
rebored and fitted with new liners of 41, in. bore. The 
cylinders were assembled on a rigid cast-iron base- 
plate, and new crankshafts, one for each cylinder, and 
new connecting rods were installed. A 5 ft. diameter 
flywheel was bolted between the two crankshafts and 
balance weights were fitted to assist the steady running 
of the pump. The cyclic variation obtained is 1/150 
at 225 r.p.m. The new auxiliary generating set con- 
sists of a. twin-cylinder two-stroke Atomic Diesel 
engine, direct-coupled to a 37-kW 220-volt compound- 
wound drip-proof direct-current generator which 
operates at 450 r.p.m. The combined set is mounted 
on a cast-iron baseplate. 

During the official test at the maker’s works, the fuel 
consumption obtained for full load on the main engine 
was 0-404 lb. per brake horse-power hour at 225 r.p.m. 
The fuel consumption obtained for the generating set 
at full load was 0-47 lb. per brake horse-power hour. 
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projects above it as shown, so that there 
are no side columns to interfere with the 
handling of the work. The operating mech- 
anism and the motor drive are below the 
table, the main control being effected by 
means of a pedal. The principle of the 
machine is best understood from the some- 
what diagrammatic view given in Fig. 2, 
and the details shown in Figs. 3 to 6. In 
the first place it must be understood that 
only a narrow part of the flange is turned 
up at one blow of the forming head, speed 
of operation being obtained by the rapidity 
of the blows, of which there are approxi- 
mately 440 per minute. 

This narrowness of the working surface 
has the advantage that sharp radii, &c., 
can be readily formed without wrinkling of 
the flange, but the high speed entailed by 
it necessitates a very rapid release of the 
work in order that it may be fed quickly 
through the machine. The holding down of 
the work and its release are, in conse- 
quence, performed automatically, and the 
feeding is done by hand. Referring to 
Fig. 2, the forming head or hammer is 
shown at A. It consists of a pivoted main 
part carrying a removable face the shape 
of which differs according to the work 
to be done. The hammer is oscillated in- 
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directly by a connecting rod attached to 
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When laying out this installation the engine makers 
gave careful consideration to the possibility of torsional 
vibrations. As is well known, such torsional vibrations, 
should they appear within the working range of the 
engine, may cause considerable trouble, particularly 
where a gear drive is involved, but in the actual plant 
harmful vibrations were found to be entirely absent 
in the working range of the engine. It may be men- 
tioned in conclusion that the satisfactory performance 
of the floating grain elevator “ Beta,” installed about 
eight years ago, and of the “ Calais,”’ has resulted in a 
further order for the conversion of a third vessel, the 
‘“ Alpha,” from steam. The main engine in this 
elevator will be a 270 brake horse-power Atomic Diesel 
model, with a 49-kW generating set. 


SHEET FLANGING MACHINE. 


Art the last annual dinner of the Machine Tool Trades 
Association, Sir Herbert Austin suggested that some of 
the machine tools at that time unobtainable in Great 
Britain might very well be made in this country under 
an arrangement as to rights, &c. It is interesting to 
note that Messrs. The Selson Machine Tool Company, 
Limited, 23, Abbey House, Victoria-street, S.W.1, have 
now commenced to manufacture over here a machine 
which is widely used in the United States for the 
flanging of sheet-metal work in aircraft, motor-car 
construction, &c., in cases where the contour is so 
irregular that hand flanging would otherwise have to 
be resorted to, or the quantities of regular shapes 
required would not justify the expense of press blocks. 
The machine, known as the “‘ Rapid "’ flanging machine, 
is shown in the accompanying Figs. 1 to 6, and, whilst 
being very simple in construction, is very efficient and 
can produce an extraordinarily wide range of types of 
flange. The general appearance of the machine is 
shown in Fig. 1. A flat table, at a convenient height, 
is provided for the work, and the flanging mechanism 





a crank on the driving shaft B. The 
small end of the rod is coupled to a swinging slotted 
sector C. A short link, one end of which is connected 
toa block in the sector slot, transmits the motion of 
the crank pin to the hammer. As shown, the hammer 
face is vertical, i.e., the flange on the work, shown in 
black, is at 90 deg. to its surface. The sheet, however, 
is not bent through this angle at one operation. It is 
first bent through an angle of 30 deg., then on a second 
pass bent to 60 deg., and a third pass forms the right 
angle. The oscillation of the hammer is regulated to 
conform with these angles by sliding the block of the 
connecting link along the sector which, clearly, alters 
the degree of movement given to the hammer. The 
position of the block in the slot is determined by the 
foot pedal D, which operates it by means of a bell- 
crank lever and a link. The pedal is kept in place by 
a catch actuated by an auxiliary pedal, the catch 
engaging in a stop with notches corresponding to the 
oscillation limits. 

The hold-down tool is seen at E. It is carried on a 
holder mounted on a pivoted arm at the back of which is 
a lug. The arm is given a slight oscillating movement 
from the crank disc by a cam device, the movement 
being timed to press the hold-down tool on to the work 
at the moment the blow is struck and to lift it, immedi- 
ately afterwards, sufficiently far to enable the work to 
be fed to the next point. The shape of the hold-down 
tool, which serves also as an anvil, varies with the nature 
of the flanging required. When a plain right-angle 
flange is being formed, the tool is of the shape shown in 
Figs. 3 to 5, and has a curved projecting finger. The 
flat plate is fed up to this finger, as seen in Fig. 3, and 
its edge remains in contact with it during the sub- 
sequent bending operations, as shown in Figs. 4 and 5. 
On the completion of the flange the tool holder is dis- 
engaged from the cam-operating mechanism so that it 
may be lifted in order to allow the finished flange to 
be withdrawn. The tool shown in Fig. 6 indicates the 
necessary modifications to form a curved flange, the 
hammer face being correspondingly altered. In this 
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case the flange has been first formed with a right angle. 
Much more complicated forms than this can, however, 
be flanged as an inspection of the machine in operation 
clearly demonstrated. No formers or templates are 
required to give the outline of the sheet, this only 
needing to be cut to the correct shape. The machine 
is at present made in two sizes, the smaller capable of 
dealing with sheets of 20 b.w.g. with flanges up to 1 in. 
deep at 90 deg. The other will handle sheets of 12 
b.w.g. with flanges up to 1} in. deep. The first machine 
requires } h.p. and the second $ h.p. 








THE EFFECT ON VARIOUS STEELS 
OF HYDROGEN AT HIGH PRES- 
SURES AND TEMPERATURES.* 


By N. P. Ineuis, Ph.D., M.Eng., and W. ANDREws, 
B.Met. 


A numBER of modern chemical processes, chiefly 
the synthesis of ammonia and the hydrogenation of | 
coal and oil, involve the use of hydrogen at compara- 
tively elevated temperatures and under high pressures. 
It is essential, therefore, that those responsible for the 
design and operation of such processes should be familiar 
with the action of hydrogen, under such conditions, on 
the steels used in the construction of the various plante. | 

The action of hydrogen at high temperatures and | 
normal pressure on mild steel has been studied by | 
several investigators. These investigators have shown | 
that the principal elements affected by the diffusion | 
of hydrogen into steel are oxygen and carbon, and | 
possibly sulphur. The oxygen and sulphur usually | 
exist in the form of isolated globules, so that the effect 
of the hydrogen in these cases is to cause a condition | 
similar to that produced by the presence of small | 
cavities in the steel. Carbon, on the other hand, exerts 
such a considerable strengthening effect on steel 
that its removal by hydrogen is the prime weakening 
effect involved in the phenomenon known as “ hydrogen 
attack.” These investigators drew attention to the 
effect of such elements as chromium in forming carbides 
which are more stable than iron carbide. They also 
proved that the removal of the carbon occurs by 
the formation of methane, and that an equilibrium 
exists between the carbon present in the steel, the 
hydrogen, and the product of combination (methane). 
The present investigation has been in progress over a 
period of more than five years, and has yielded consi- | 
derable data on the effect of hydrogen, at a pressure | 
of 200-250 atmospheres and at various temperatures 
between 150 deg. C. and 500 deg. C., on a number of 
steels, 

Method of Test—The method employed in these tests 
was extremely simple. It consisted of passing pure | 





| 

in the open market, and are entirely representative 
of normal production in their respective compositions. 
In most cases final heat treatment was carried out by 
the authors, since it was necessary to test the material 
in various structural conditions. The tubes were of 
different sizes, but in all cases the inside diameter 
was within the range 1}-2 in.; the wall thickness was 
naturally chosen to give the desired stress under the 
test pressure. 

| The compositions of the various steels tested are 
|given in Table I. Steels 3 to 7 were all tested in the 
| hardened and tempered condition, in such a condition 
as to give the optimum combination of strength and 
| toughness. The mild steels were tested in different 
| conditions of heat treatment, as will be apparent later. 
| The conclusions from these specific experiments have 
| been completely checked and confirmed by the examina- 
tion of various plant parts removed from service 
after periods under high-pressure and high-temperature 
conditions. 

| ‘4 ests-on. Mild Steel.—The first tests were carried 
out on mild steel in a micro-structural condition similar 
to that found in latge forgings. Three tubes (2}' in. 
outside diameter, 1} in. inside diameter), of ‘the com- 
position (1) in Table I, were given an abnormal high- 








Fig. 3. PEARLITE AREA, PaRTIALLY DecarRBuR- 
Is—ED ArreR ATTACK BY HYDROGEN. 
x 500 anD REDUCED % IN REPRODUCTION. 


temperature treatment with the specific object of 


hydrogen at the required pressure through tubes of the | coarsening the grain, so as to approximate to the 
steel under test, these tubes being heated to the requisite | grain-size in a large normalised forging. Hydrogen 
temperature, either by enclosing them in an electric | at 250 atmospheres pressure was passed through each 
furnace, or else in a steam jacket (the latter method | tube at temperatures of 150 deg. C., 200 deg. C., and 


was employed for temperatures below 300 deg. C, 
and the former for temperatures above 300 deg. C.) | 
In some cases the hydrogen was passed through the | 
tube in a continuous stream; in other tests, the tube | 
was fitted with a blank flange at one end, filled with 
hydrogen under pressure, and the valve to the com- 
pressor then closed so that the tube was filled with | 
stagnant hydrogen under pressure. In these latter | 
cases, however, the tube was frequently refilled with 
fresh hydrogen (about every two days). The tubes | 
were continuously under the test conditions, there | 
being no shut-downs at nights or at week-ends. For! 
most of the time the pressure was within + 5 atmos- 


| 250 deg. C., respectively. 


The hoop stress in each 
tube under this pressure was 3-5 tons per square inch. 

dest at 250 deg. to 270 deg. C.—During the first 
1,200 hours of the test, the tube was taken out, and 
sections were examined microscopically every two 
hundred hours. No definite signs of attack could 
be detected after 1,200 hours, and the next examination 
was made after 3,170 hours. After this latter period 
however, the tube was found to be severely attacked 
to a depth into the wall of at least 0-15 in. The 
attack took the form of decarburisation of the pearlite 
areas accompanied by intercrystalline fissuring. Fig. 3 
shows a pearlite area in a state of partial decarburisation. 


TABLE I. 





Steel. 


| Mild Steel. | Ni-Cr-Mo 


Steel No. os 1, 


Per cent. Per cent. Per cent. 
0-12 0-12 0-2 





Carbon ion ) 2 
Chromium. + Nil Nil 0-70 
Nickel es Nil Nil 3-38 
Molybdenum .. Nil Nil 0-38 
Vanadium ; Nil Nil Nil 
Silicon i 0-07 0-v1 0-21 


pheres of the stated pressure, whilst the maximum 
variation was 10 atmospheres. Similarly, the 
temperatures in all cases were, for almost all the time 
of the tests, within + 5 deg. C. of the required tempera- 
ture, with a maximum variation of + 10 deg. C. 

After a period under these test conditions, each tube 
was removed from its furnace and a small sample ring 
cut from it for exemination, after which the joints 
were re-made and the tube was put back under test 
for a further period. The tubes were all purchased 


4. 


* Paper presented at the Ironand Steel Institute, 
Sheffield Meeting, September 12 to 15, 1933. Abriciged. 








Cr-V 3 per cent. Cr Cr-Si 6 per cent. Cr 
Steel. Steel. Steel. Steel. 
4. 5. 6. 7. 

Per cent. | Per cent. Per cent. Per cent. 
0-40 0-33 0-58 0-18 
1-20 3-01 8-36 6-35 
0-08 Nil Nil Nil 
Nil Nil Nil Nil 
0-30 Nil Nil Nil 
0-17 | 0-12 2-50 1-2 


It will be seen that disintegration and decarburisation, 
the familiar features of attack by hydrogen, can be very 
readily recognised under the microscope, but there is 
evidence that, prior to any such features becoming 
visible, the properties of a steel may be affected by the 
absorption of hydrogen, which seems to be the first stage 
in this type of attack. The authors have examined 
samples of steel, cut from vessels and tuoes which 
had been subjected to hydrogen under pressure and 
temperature, which have shown no sign of attack 
when examined microscopically, but which possessed 
lower impact and bend properties than those of the 
original material. 


can only be due to the absorption of hydrogen, and 
this absorbed hydrogen can be driven off, and the 
original properties restored, by heating and cooling in 
air. A short period at 600 deg. C. is usually sufficient 
to remove all absorbed hydrogen and, therefore 
restore the origina] properties, but the authors have 
experienced cases in which heating at a temperature 
as low as 400 deg. C. has caused marked improvement. 
They have used an apparatus, based on that described 
by Rooney and Barr,* to determine the amount of 
hydrogen absorbed, and have found samples which 
have absorbed 3 c.c. of hydrogen per cubic centimetre 
of steel without any visible effect on the micro- 
structure. In samples in which the attack has pro- 
ceeded much further, and which have been fissured 
and decarburised, a much higher absorption figure 
may be obtained. 

Another interesting feature of the effects of hydrogen 
absorption (as distinct from fissuring and decarburisa- 
tion, which are the final phases of hydrogen attack) 
is the effect on the proportional limit and yield point. 
In the case of a thick-walled mild-steel tube, which 
had been subjected to hydrogen under 200 atmos- 
pheres pressure and a temperature between 200 deg. 
and 250 deg. C. for about five years, a number of tensile 
test-pieces were cut from the wall of the tube. Great 
care was taken to ensure that these pieces were entirely 
free from decarburisation and fissuring, and an accurate 
extensometer (reading to 0-00002 in.) was used for the 


test. The following results were obtained : 
After 
—_—— Priorto| After | Heating 
Service. | Service. | at 650 
deg. C. 
Yield stress, tons per sq. in. --| 14-0 11-0 14-0 
Proportional limit, tons per sq. in. 11-0 8-0 11-0 











The reduction in the yield stress and the proportional 
limit can only have ‘been caused by the hydrogen 
absorbed during the five years’ service. The Rooney 
and Barr apparatus gave an absorption figure of 1-5 c.c. 
of hydrogen per cubic centimetre of steel for these 
samples after service. After the treatment at 650 deg. C. 
the same apparatus gave a nil absorption figure. It 1s 
felt that the reduction in yield stress and proportional 
limit may be accounted for if it is considered that the 
absorption of hydrogen will set up an intercrystalline 
stress in the material, which will reduce the stress 
that can be applied before yielding takes place. 

It seems, therefore, to be abundantly proved that the 
action of hydrogen on steel proceeds in the following 
manner: First, there is an absorption stage, which 
shows: no visible effect microscopically, but which 
causes impaired impact and bend properties and a 
reduced proportional limit and yield stress. This 
absorbed hydrogen can be driven off by a simple 
heat treatment and the original properties restored. 
Secondly, the hydrogen causes decarburisation and 
fissuring and correspondingly very great reductions 
in the impact and strength properties, and when this 
stage has been reached heat treatment is, of course, 
entirely ineffective. 

1 est at 200 deg. to 220 deg. C.—Periodic examinations 
of this tube up to a duration of 3,000 hours gave no 
definite indication of attack, and even after 3,000 hours 
the amount of decarburisation and fissuring was 
extremely slight, although quite definite. It is quite 
clear that this tube was very much less attacked 
than was the tube at 250 deg. to 270 deg. C., and the 
difference of 50 deg. C. in the average temperature 
has had a very big influence in reducing the degree 
of attack. The test on this: tube was continued 
to a duration of 17,600 hours, with periodical observa- 
tions throughout. Even after a period of 17,600 hr. 
the strength of the tube had not been greatly affected, 
and, although nearly all the pearlite areas, throughout 
the entire wall-thickness, were slightly decarburised, 
none of them showed complete decarburisation, and 
there was still practically no fissuring. A point of 
some importance was noted during the periodic 
examinations; it was found that where the lamelle 
forming a pearlite area were close-packed and dense, 
the amount of attack was much less than in the pearlite 
areas where the lamella were more dispersed, or where 
there was any tendency to globularisation. This is 
important, since it would indicate that certain heat 
treatments frequently given to mild-steel tube (for 
instance, annealing at 600 deg. to 700 deg. C.) are 
unsatisfactory as regards resistance to hydrogen attack. 

yest at 150 deg. to 170 deg. C.—Not the slightest 
sign of attack could be detected by periodic examina- 
tions up to a duration of 8,000 hours, at which period 
certain pearlite areas showed suspicions of decarburisa- 
tion, but the amount of decarburisation was so slight 








The reduction in these properties | 


* See Journ. Iron and Steel Inst., vol. cxix, page 573 
(1929). 
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that the authors cannot be sure that it was caused by 
the test conditions. After a tetal period of 17,600 hours 
the number of slightly decarburised areas had increased 
somewhat, and extended a little deeper into the wall, 
although the amount of attack was still extremely small, 
and the strength of the tube had not been appreciably 
reduced, There is no doubt, therefore, that a mild- 
steel forging or tube, in a coarse microstructural 
condition, would have an indefinitely long life under 
conditions involving hydrogen at 250 atmospheres 
pressure and a temperature of 150 deg. to 170 deg. C. 

A tube of similar dimensions to those used in the 
above experiments, but of the composition (2) in 
Table I, was heat-treated to give a fine-grained pearlitic 
structure. This tube was subjected to hydrogen at 
250 atmospheres pressure and 250 deg. C. for 8,800 hours 
and ly examined, and no disintegration or 
decarburisation could be detected. Impact tests, 
and the use of the | method of analysis, failed to 
reveal any appreciable absorption of hydrogen. Com- 
parison of the result of this experiment with that of 
the first test shows quite clearly the pronounced 
improvement due to the refining of the grain structure. 

e conclusion which may be drawn from this experi- 
es is that, with mild steel under a hydrogen pressure 


250, atmospheres, the limiting temperature at which 


tack will nce may vary 50 deg. to 100 deg. C., 
structural condition. 

A these experiments that no one 

en to the question “ At what tempera- 

n at 250 atmospheres attack mild 

question can only be answered when 

of the structure of the steel is available. 

steel in the condition normally found 

forging can be guaranteed a long life under 

hydfogen at atmospheres only if the temperature 

ia maintained below about 150 deg. C. Smaller 

mild-steel forgings can be heat-treated to give much 

finer structuresy and can therefore be used at much 

higher temperatdtes under the same pressure conditions. 

The addition of certain alloying elements to the steel is 

therefore, an advantage in obtaining a more desirable 

structure on heat treatment, quite apart from any 

added resistance to attack which the elements in 

themselves may introduce. 

Tests on Alloy Steels ; Ni-Cr-Mo Steel at 300 deg. to 
320 deg. C.—The first test carried out on this steel was 
on a tube which had been heat-treated to give a 
structural condition similar to that of a comparatively 
large forging in the same steel. It will be appreciated 
that differences in structure with size of forging are 
not expected to be so great with this class of steel as 
with mild steel. The hoop stress in the tube, under 
250 atmospheres pressure, was 8-7 tons per square inch. 
Throughout the test the temperature of the hydrogen 
in the tube was maintained at 300 deg. to 320 deg. C. 
After 8,000 hours under these conditions, no attack 
whatever was detected in the tube itself, but serious 
attack was found in the ends of the tube near a weld. 
The wall of this tube was too thin to make the usual 
type of joint and, accordingly, a suitable connection 
was screwed on to it and a very light sealing weld 
was made between this connection and the tube. 
This weld was not heat-treated after welding. After 
the test had lasted 5,000 hours leakage occurred, and 
on examination the material in the vicinity of the wel: 
was found to be very badly attacked (see Fig. 7 
annexed). This micrograph shows how very badly 
the material is decarburised and disintegrated in the 
immediate region of the weld. The fact that the 
material in the vicinity of the weld is so severely 
attacked, whilst the remainder of the tube is quite 
unattacked, can only be ascribed to the disturbance in 
structure brought about by the welding heat, and is a 
striking practical confirmation of the effect of the 
structural condition which was demonstrated by the 
mild steel experiments. 

Whilst the effect of the grain structure in influencing 
hydrogen attack is therefore established, the very 
big difference in the attack on the material near to, and 
remote from, the weld is rather surprising. A conclu- 
sion which can be reasonably drawn is that the tempera- 
ture (300 deg. to 320 deg. C.) is a very critical one for 
this steel when subjected to hydrogen at 250 atmos- 
pheres. Assuming that the critical temperature is 
about 320 deg. C., it can be readily appreciated that 
the normal structure of the tube would only be attacked 
at this temperature after an extremely long period, but 
that, for the slightly coarsened structure near the weld, 
320 deg. C. would be above the critical temperature. 

Ni-Cr-Mo Steel at 450 deg. C.—This steel was next 
tested under hydrogen at 250 atmospheres and 450 deg. 
C. The hoop stress in the tube was 2-5 tons per square 
inch. After 13,000 hours under these conditions the 
tube was found to be totally decarburised, and very 
badly fissured, for a depth into the tube wall of about 
+ in., the wall thickness being %& in. The remainder 
of the wall thickness, beyond the first } in., was 
partially decarburised, but was not fissured to any 
extent. The decarburisation is of the “ channelling” 


in a large 


type frequently encountered in steels which have been ingly, a steel containing 6-35 per cent. of chromium 
It is clear that the strength was tested, under even more severe conditions than 


of the tube has been very seriously reduced, and that those obtaining in the previous tests. 
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hvdrogen-attacked. 
steel of this composition, even when heat-treated to 
hydrogen at 250 atmospheres and 450 deg. C 


composition and heat treatment was subjected to 
similar conditions to the above, and was carefully 
examined after 6,000 and 11,000 hours, respectively. 
After 6,000 hours no microscopical evidence of attack 
could be detected, but the properties had been appre- 
ciably affected by the absorption of hydrogen, which 
amounted to 2-7 c.c. per cubic centimetre of steel. 
After 11,000 hours, the tube was extremely badly 
attacked. The full wall thickness of the tube was 


Fic. 7. SErvereE DECARBURISATION AND FissuRING 
IN IMMEDIATE VicINITY OF SEALING WELD. 
<x 300 anp Repucep 4 tn REPRODUCTION. 


Fie. 14. Cr-Ni-W Austenitic Steet Tuse 
Arter 7,900 Hours Unper HypbRoGen. 


100 AND Repucep % IN RepPropvucTION. 


A 





2} in., and it was very severely decarburised and 
fissured to a depth of more than half the wall thickness. 
| (r-V Steel at 450 deg. C. (Hoop Stress, 2-5 tons per 


| Square Inch) —Examination of this tube after 13,000 some other cause. 





Six per cent. Cr Steel (Hoop Stress, 6-1 Tons per 


give the ideal structure, is unsuitable for resistance to Sjuare Inch).—The steel had the composition given 


in Table I, and the tube, which was 1j in. in outside 


Another thick-walled tube of a steel of similar diameter, and 1} in. inside diameter, was tested in the 


hardened and tempered condition. The test was carried 
out at 200 atmospheres and an average temperature 
of 500 deg. C. A length was cut from the tube after 
4,500 hours continuous running under the above 
conditions. A careful microscopical examination 
was made of several sections cut from this length and 
failed to reveal any signs of decarburisation or disin- 
tegration. One or two pieces were then heated in air at 
1,000 deg. C., allowed to cool slowly in the furnace, and 
again examined after this treatment. If there are any 
very minute fissures in the steel, this treatment will 
cause scaling along these fissures, and make them 
much easier to discern under the microscope than 
when the steel is in its normal condition. Even after 
this treatment the steel showed no signs of fissuring. 
In addition, two rings, about $ in. wide, were cut from 
the tube and these were each flattened, until the 
opposite faces touched, without any signs of cracking. 
The ductility of the material had certainly not been 
impaired, and this indicates that, in addition to there 
being no direct attack, there had been very little 
hydrogen absorption. Samples analysed for hydrogen 
showed that no hydrogen had been absorbed. 

Cr-Ni Austenitic Steels—In view of the well-known 
general corrosion-resistance of the chromium-nickel 
austenitic steels and their good strength at elevated 
temperatures, it was thought desirable to test a steel 
of this class. Accordingly, a tube of the following 
composition was obtained :— 


Chromium 
Nickel 
Tungsten 
Carbon 


17-19 per cent. 
8-10 a 
0-5-1-0 ,, 
Maximum 0-16 
per cent. 


This tube was subjected to hydrogen at 250 atmos- 
pheres and a temperature of 450 deg. C., the hoop 
stress being 5-5 tons per square inch. The tube was 
initially heat-treated by cooling rapidly in air from 
1,150 deg. C. 

Sections were cut from the tube after 7,900 hours 
under the above test conditions. Microscopical 
examination of various sections cut from the tube 
showed that very heavy carbide precipitation at the 
grain boundaries had occurred during the period of 
test. Such carbide precipitation, as is now well known, 
occurs when this class of steel is heated in air, at atmos- 
pheric pressure, in the range 500 deg. to 900 deg. C. 
The grain boundary precipitation was found across 
the entire wall thickness, and Fig. 14 illustrates the 
typical structure after the above period of test. 

A flattening test was carried out on a ring cut from 
the tube, and this ring cracked in a brittle fashion 
when the outside diameter had been reduced to 88 per 
cent. of the original outside diameter. A similar 
test, carried out before service, gave complete flattening 
without cracking. The ductility of the steel had, 
therefore, been very seriously impaired, and it was 
next necessary to determine whether this impairment 
of ductility was due to the carbide precipitation or to 
A series of rings was therefore cut 


hours showed that the stcel was totally decarburised from the tube, and these were subjected to flattening 
| und very badly fissured, to a depth into the wall of tests after various heat treatments, namely, heating 


over } in. 


to a depth of almost 4 in. 
condition than the Ni-Cr-Mo steel tube after the 
same time under the same conditions, possibly due to 
the higher carbon content of the chromium-vanadium 
steel. 

i hree per cent. Cr Steel (Hoop Stress, 2-5 Tons per 
Square Inch)—On examination of this tube after 


9 


decarburised to a depth of only ,'; in., and was partially 
decarburised and fissured to a depth of } in. Micro- 
scopic examination showed that the serous attack 
was confined to the inner surface, and that beyond a 
depth of } in. the material was quite unattacked. It 
is quite clear that this steel is very much superior to 
either Ni-Cr-Mo or Cr-V steel as regards resistance to 
hydrogen attack. 

( r-Si Steel (tioop Stress, 2-5 Tons per Square Inch).— 
Examination of this tube after 13,000 hours showed 
that the steel was not decarburised or fissured at all, 
and no indication of any impairment of the mechanical 
properties was obtained. It is clear from these 
experiments that the addition of chromium is beneficial 





13,000 hours, it was found that the steel was totally | 


The fissuring was exceptionally severe. for various periods at 300 deg., 600 deg., 900 deg., and 
At distances into the wall greater than } in., the material | 1,150 deg. C. The experiments showed that the reduc- 
was partially decarburised throughout the remainder | tion in ductility was primarily due to the absorption of 
of the wall thickness (,% in.), and was badly fissured | hydrogen by the steel, and this bydrogen is, presumably 
This tube was in a worse | driven off by the treatments given above. 


The hydro- 


'gen absorbed by the steel was found to be 3-8 c.c. 





per cubic centimetre, which is higher than is usually 
obtained with other types of steel, unless actual de- 
carburisation and fissuring have commenced. 

The carbide precipitation which was found after 
the above test should be especially noted, since at no 
period during the test was the steel heated above 460deg. 
C. The phenomenon of carbide precipitation in these 
steels, under ordinary circumstances, is generally 
regarded as occurring when the steel is cooled from 
500 deg. to 900 deg. C. The fact that this precipitation 
was found in the present case after heating at a tempera- 
ture 50 deg. C. below the generally-accepted lower 
limit of the “ dangerous heating range”’ may be due 
to one of the following factors: Heating in hydrogen 
may lower the limits, or extend the limits, of the 
range as compared with heating in air. The influence 
of heating under pressure may cause the effect at a 
lower temperature than when heating is carried out at 
normal pressure. The present sample was con- 
tinuously heated for nearly a year, and the precipitation 


in giving increased resistance to hydrogen attack, | at 450 deg. C. may, therefore, be due to the increased 


and it was therefore decided to test a steel having a 
chromium content intermediate between that of the 
3 per cent. Cr steel and the 8 per cent. Cr steel. Accord- 


time involved, since the usually-accepted lower limit 
of the dangerous range (500 deg. C.) has been based 
on tests for a few days at the most. 
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THE QUADRUPLE-SCREW LINER . | 
‘* REX.”’ 

F 


Tue task which the Italian nation set itself when | 
deciding to construct two vessels capable of winning | 
the Blue Riband of the Atlantic is difficult to appre- 
ciate in this country, which has been in the forefront | 
in building Atlantic liners since the days of the 
Great Britain. In Italy, on the other hand, the | 
construction of large steamers is a comparatively | 
recent development, and the largest vessel which | 
had been built up till the date of laying down the | 
Conte di Savoia and Rex, was the Conte Grande, | 
with a gross tonnage of 25,661. It was a very 
considerable step from this tonnage to the 48,000 
tons odd of the two new vessels, and all those 


concerned in any way with their construction may | 
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The stem is straight in profile, but has a rake of 


| about 15 deg. The maximum height at this point 
is 28-915 m. (94-9 ft.), and the height above the 


Table of Leading Dimensions, &c. 


Length overall -.. 268-2m. (880 ft.) 
fully 


Length on water line, 


loaded ; ... 253-85m. (832-5 ft.) 
Length between 1 pe rpe ndiculars 249- 10 m. (817 ft.) 
Moulded breadth ; . 29-5m. (96-8 ft.) 
Height from keel ~ highest 
continuous deck ‘ ‘a 18-5 m. (60-7 ft.) 
Height to * deck 13-45 m. (44-1 ft.) 
Gross tonnage 51,062 
Net tonnage .. 30,623 
Power of prope lling machiner ry 130,000 S8.H.P. 
Passengers accommodated, Ist class 378 
‘ss Special class 378 
‘ Tourist class 410 
3rd class 866 














Fie. 3. 


VESSEL 


rest assured of the unstinted admiration with which 
the performance of both vessels has been viewed 
in this country. As already mentioned in our 
columns, the Rex wrested the Blue Riband from 
the Bremen in August last, crossing from Gibraltar 
to New York in 4 days 13 hours 58 minutes, at an 
average speed of 28-92 knots, as against the fastest 
crossing of the Bremen from Cherbourg to New 
York in 4 days 16 hours 15 minutes, at an average 
speed of 27-91 knots. A brief description of both 
the Italian vessels was given in ENGINEERING, 
vol. exxxiv, page 426 (1932), and this was followed 
by a detailed description of the Conte di Savoia 
on page 345 et seq. of the succeeding volume. In 
the following article further particulars are given 
of the Rex, but as the two vessels have many points 
of similarity and are, in fact, regarded as sister 
ships, it is hardly necessary to enter into so much 
detail as when dealing with the Conte di Savoia. 

The Rex, as stated in our earlier article, was built 
in the Cantiere Ansaldo, at Genoa, for the Italia- 
Flotte Riunite. The leading particulars are given 
in the Table in the next column. 











AT GENOA AFTER RECORD VOYAGE. 


water line with the vessel fully loaded is 19-085 m. 
(63 ft.). The lower part of the stem is built with 
curved plates to accord with the form of the bow, 
which is of bulb section below the water-line, and 
opens out above to give a good flare. The stern 
differs from that of the Conte di Savoia, being of the 
elliptical- counter type, as shown in Fig. 3, above. 
This view shows the vessel at the Beverallo Mole 
at Naples, with the Blue Riband flying at the mast- 
head. The stern swells out at the water line to 
accommodate the Oecertz-type immersed rudder. 
There are 10 decks in all, eight of which are devoted 
to the cabins and public rooms for the various 
passenger classes, the remaining two being the 
sports and sun decks. The hull is divided into 15 
watertight compartments, and the bulkhead doors 
are hydraulically operated and can be controlled 
from the navigation bridge, with signal lights to 
indicate their position. In addition to the trans- 
verse bulkheads, two longitudinal watertight bulk- 
heads, situated about 16 ft. from the outer shell and 
extending over a length of 377 ft. through the 
middle portion of the ship, and a series of auxiliary 


| watertight bulkheads, further improve the division 

of the ship. The main engine and boiler spaces are 
divided up into watertight compartments in such 
a way that complete disablement of the vessel 
would be avoided even in the event of considerable 
damage to the hull. Very careful precautions have 
| been taken against fire. The ship is divided into 
|zones by eight fireproof bulkheads, and automatic 
fire indicators are provided throughout. In addition 
to the water services, carbon-dioxide and Foamite 
plant is installed for extinguishing fires at their 
origin, together with a complete installation of 
hand extinguishers. The ship has been built to 
the highest class of the Registro Italiano and of 
Lloyd’s Register, with a freeboard corresponding to 
ja maximum immersion of 9-83 m. (31-2 ft.). Con- 
‘siderable use was made in the hull structures of 
| alloy steel with a high elastic limit, this material 
| being employed for all members subject to longi- 
| tudinal stress with the exception of the lower shell 
| plating, which is of Siemens—Martin steel. The use 
lof alloy steel in the structure permitted a reduction 
‘of 6 per cent. in the thickness of plates below 
8 mm. (% in.), increasing to 13 per cent. in the 
| case of plates exceeding 23 mm. ( in.) in thickness 
|The vessel has a double bottom extending longi- 
tudinally for practically the whole length. The 
width of the double bottom on each side of the centre 
varies throughout the length, being 2-9 m. (9-51 ft.) 
at the forward boiler-room, 1-55 m. (5-1 ft.) at 
the auxiliary engine-room, 2-3 m. (7-34 ft.) at the 
after boiler-room, and again increasing to 2-9 m. 
(9-51 ft.) at the main machinery rooms. 

As in the case of the Conte di Savoia, the main 
propelling machinery consists of four sets of high- 
pressure turbines of the Parsons type, coupled to their 
shafts through single-reduction gearing. The total 
designed power was 130,000 shaft horse-power, with 
an overload capacity of 5 per cent., but it is interest- 
ing to note that as much as 143,000 shaft horse-power 
has been developed in service. The turbines, which 
were built in theStabilimento Meccanicodell’ Ansaldo, 
at Genoa Sampierdarena, are of the mixed impulse- 
reaction type, each comprising high, intermediate 
and low-pressure cylinders. One of the turbines in 
the builders’ shop: during erection is shown in Fig. 4, 
page 616, while Fig. 5, on the same page, shows a 
completed turbine, also in the shops. The three 
turbine shafts are fitted with pinions engaging with a 
common wheel on the transmission shaft ; the latter 
is shown in the lathe in Fig. 6, page 628. The high- 
pressure and intermediate-pressure turbines run at 
2,500 r.p.m., and the low-pressure at 2,280 r.p.m. 
Figs. 1 and 2, Plate XX VI, show the general lay-out. 

The reduction gearing is of the double-helical type, 
with pinions of 378 mm. (14 in.) diameter on the 
high-pressure and intermediate-pressure shafts, and 
one of 410 mm. (164 in.) diameter on the low- 
pressure shaft. The main wheel on the transmission 
shaft is 4,059 mm. (13 ft. 4} in.) in diameter. For 
reverse running, each main turbine group incorpo- 
rates two reverse turbines, of high and low-pressure, 
respectively, the blading being in the intermediate- 
pressure and low-pressure cylinders. The reverse 
turbines are capable of developing 60 per cent. of 
the power obtainable in the normal direction of 
running. The high-pressure turbines are con- 
structed for steam at a working pressure of 27 kg. 
per square centimetre (384 lb. per square inch) and 
a temperature of 380 deg. C., but are capable of 
working at a higher pressure and temperature to 
give the additional power referred to above. The 
designs were based on a pressure drop of 3 kg. per 
square centimetre (42 lb. per square inch), between 
the boilers and the turbines, including the resistance 
of the superheaters, but the actual drop has been 
found to be somewhat below this figure. The high- 
pressure turbine is of the combined impulse and re- 
action type, while the intermediate and low-pressure 
units are both pure reaction turbines, the low- 
pressure being of the double-flow balanced type. 
Special care was taken in the design of the cylinders 
to allow complete freedom for expansion without 
affecting their operation. Each of the high-pressure 
turbines, in addition to direct admission to the 
impulse blading, is furnished with two valves for 
the admission of steam behind this blading and the 
expansion blading, successively, when powers in 
excess of 90,000 to 100,000 shaft horse-power are 
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required. All the turbines are provided with | 


multiplying indicators to show the axial position | 
of the rotors, and each turbine is fitted with safety | 
regulators. These regulators control rapid-closing | 
valves located on the inlets to each group, and auto- 
matically cut off the steam supply to any particular 
turbine when an excessive speed is reached. They 
also come into action if the rotors exceed the per- 
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feed heaters. The whole system is arranged on the 
closed-circuit principle, the make-up water being 
the material employed being a special bronze with | supplied by four sets of Prache and Bouillon evapo- 
a tensile strength of 50 kg. per square centimetre | rators, constructed by the builders of the ship, each 
(71,000 Ib. per square inch). The four blades are| evaporator having an output of from 120 to 130 
formed in one piece with the boss. Each line of | tons per day. 

shafting is fitted with a torsion meter. The oil for| The main steam-raising plant consists of twelve 
the reduction gearing is supplied by four centrifugal | oil-fired water-tube boilers, each having one steam 
pumps, with two Simplex reciprocating | and two water drums. Eight of these boilers are of 


opposite directions on the two sides of the centre 
line of the vessel, were made in the builder’s works, 


turbine 


| 















missible limit of axial displacement, or if the oil 


pressure to the particular reducing gear falls to a reserve. The oil is pumped through 


pumps forming a 
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dangerous extent. Arrangements are coolers into tanks, from which it is fed to the gearing 
operate the valves by hand, to allow any turbine to| by gravity. The quantity of oil flowing to each gear 
be quickly shut down in case of necessity. There is | is under accurate control. The cooling water is 
a single-thrust bearing behind each of the main| circulated by four independent centrifugal pumps. 
gear wheels on the transmission shafting, designed | The complete plant includes Alfa-Laval purifiers for 
for a thrust pressure up to 12 kg. per square centi-| cleaning the oil. 
metre (170 lb. per square inch). Each propeller; The four main condensers, of which one is shown 
transmits a thrust of approximately 100,000 kg.| in Fig. 7, page 628, each have a cooling surface of 
(220,462 Ib.). | 2,200 sq. m. (23,702 sq. ft.). The tubes have an 
As shown in Figs. | and 2, Plate XX VI, the four| external diameter of 19 mm. and 
groups of turbines, with their reducing gear, are} 1-24 mm. The cooling water is circulated by eight 
located in two separate engine rooms, one ahead of | geared centrifugal turbine pumps. The extraction 
the other. The turbines in the forward engine | pumps are also of the turbine-driven centrifugal type. 
room are coupled to the two outer propeller shafts,| The air extraction is effected by four groups of 
those in the after room being coupled to the two| Delas Cerpelli ejectors, through which the con- 
shafts. The revolve in! densate is circulated and afterwards passed to the 


made to| 


propellers, Ww hich 


Inner 





a thickness of | 


the double-ended type and four of the single-ended 
type. They are located in three separate boiler rooms, 
jas shown in Figs. | and 2, each containing four 
| boilers. The after room contains four double-ended 
| boilers, and the other two rooms each contain two 
| single-ended and two double-ended boilers. Some 
| of the boilers under construction and fully covered in 
are shown in Figs. 8 and 9, page 628. The total 
heating surface is 14,700 sq. m. (158,230 sq. ft.), and 
the total surface of the superheaters is 3,300 sq. m. 
(35,520 sq. ft.). The boilers are designed for a 
| working pressure of 27 kg. per square centimetre 
| (384 Ib. per square inch), and an outlet temperature 
at the superheaters of 380 deg. C. The closed 
stokehold system is employed, the air being drawn 
in through trunks flanking the uptakes, by six 
turbine-driven fans. The latter are driven through 
| reduction gearing, and give a draught of about 
50 mm. (2 in.) water-gauge. The fuel-oil supply in 
|each boiler room is maintained by two turbine- 
driven pumps, which deliver the oil to the burners 
at a pressure of 7 kg. to 8 kg. per square centimetre 
(100 Ib. to 110 Ib. per square inch). The installation 
incorporates six oil heaters, with filters on each side. 
The plant is designed so that, even when operating 
at full capacity, only half the units are in operation, 
the other half constituting a standby. Paradox soot 
blowers are fitted to the boilers, and four electrically- 
driven hoists are provided for disposing of the ash. 
In addition to the twelve main boilers, two boilers 
of the cylindrical type are located in a separate room 
adjacent to the main boiler rooms, their purpose 
being to provide steam for the various auxiliaries. 
These two boilers have a total heating surface of 
530 sq. m. (5,704 sq. ft.) and a superheater surface 
of 260 sq. m. (2,800 sq. ft.). The working pressure 
is 16 kg. per square centimetre (227 lb. per square 
inch), and the temperature at the superheater 
outlet is 320 deg. C. 
(To be continued.) 
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Current Transformers. Measurement of Large 
Alternating Currents.—The rapidly extending use 
in industry of current transformers with nickel-iron 
cores has undoubtedly been influenced both by the 
fact that the Laboratory was one of the first large 
establishments to adopt these transformers as stan- 
dards, and by the work carried on by the Electricity 
Department in testing their accuracy and stability. 
Their small weight and high accuracy make these 
instruments serious competitors of silicon-iron cored 
transformers for all work where first cost is less 
important than accuracy, and as the outcome of 
these qualities, refined methods of testing have been 
developed whereby errors may be determined with 
la precision which would formerly have been quite 
| impracticnble. A few years ago, ratio error of 
|transformers was determined to 0-1 per cent. 
and phase angle to the nearest 2 minutes. Since 
then a twentyfold improvement has been achieved. 
In the case of a 6,000-ampere-turn transformer 
recently submitted for test, ratio error was measured 
|to 0-005 per cent. and phase angle to 6 seconds. 
Considerable precautions were necessary to secure 
this accuracy, and the development of the method 
into a quick and simple procedure for routine testing 
is now in hand. Experience is showing that the 
accuracy to which it is advisable to determine the 
errors of current transformers depends partly on the 
stability of these errors. With stalloy core trans- 
formers, instability is usually due to defective joints, 
but even the jointless rings of nickel-iron cores are 
imperfectly stable, probably as the result of defec- 
Apart from the instability 








tive core material. 
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caused during construction, or subsequent rough 
handling, the errors themselves, it now appears, are 
increased by the slight degree of permanent magne- 
tisation often developed during manufacture and 
assembly, and it has been found advisable to 
demagnetise precision transformers before use. 

The growth in the size of power station generating 
units has involved a corresponding increase in the 
currents to be measured. In order to keep in advance 
of the industrial demand for calibration of large 
current meters, the department has acquired some 
new items of equipment, and is busily developing 
suitable subsidiary apparatus and experimental 
technique. Among them are some transformers 
with nickel-iron cores, rated at 10,000 and 20,000 
amperes. These are of the “straight through ” 
type, having a small number of ampere turns, with 
central apertures respectively 7 in. and 10 in. in 
diam., and having the secondary winding uni- 
formly distributed round the core. The errors of 
these transformers were initially determined by 
winding a number of primary turns on to the core, 
thus reducing the ratio (10,000/5 or 20,000/5) to 
a value which could be conveniently tested by 
existing methods. It was found that, when the 
temporary winding was concentrated round a small 
fraction of the core, the ratio increased rapidly 
above about half load reaching a value of nearly 
25 per cent. at full load, the secondary current 
being low. Exploration of the flux in the core by 
search coils revealed a marked variation, the flux 
density near the centre of the primary winding 
being about 20 times greater than that at regions of 
minimum flux in quadrature with the primary 
current, situated some 70 deg. round the core on 
either side. At 180 deg. from the primary winding, 
another, but lower, maximum flux, in phase oppo- 
sition to that at the primary, was observed. Thus 
with large currents, a part of the core under the 
primary winding is saturated whilst the remainder 
is below saturation, giving rise to the large ratio 
errors observed at high loads. The condition can 
evidently be avoided by an even distribution of the 
primary ampere turns and a detailed investigation of 
means to prevent premature core saturation is 
being pursued. 

During the past year, with a view to the precise 
determination of the small residual errors in nickel- 
iron cored transformers of modern type, the change 
of alternating-current resistance of the laboratory’s 
four-terminal] resistors due to change of air tem- 
perature has been measured to an accuracy of close 
upon one part in 10°, thus enabling the calibrated 
values to be adjusted for change of room tem- 
perature. The maximum rate of change of any 
resistor was found to be less than 1} parts in 105 
while in many cases the change was much smaller. 
It appears to be impossible, whether constantan 
or manganin be employed as the resistor material, 
to achieve zero temperature coefficient, since the 
relation between change of resistance and tem- 
perature involves a quadratic term. For the 
common resistance materials, this term always has 
a negative sign, so that a sample of constantan 
having a small positive coefficient at low tem- 
peratures has a negative coefficient at high tem- 
peratures. However, if a resistor has negligible 
self-heating it can be constructed of constantan so 
that its resistance will lie within the limits + 1 part 
in} 105 for the temperature range 10 deg. C. to 
30 deg. C. 

In the case of another resistor—a natural air- 
cooled, 0-001l-ohm instrument at present under 
construction for the measurement of large alternat- 
ing currents—the anticipated temperature rise is 
50 deg. C. to 60 deg. C., and the change of resistance 
with temperature presents a more serious problem. 
The difficulty has been largely overcome by the use, 
as resistance elements, of bifilar strips of materials 
having respectively small positive and small negative 
temperature coefficients. The proportion of positive 
to negative has been so chosen as to give the 
minimum change of electrical resistance over the 
range of temperature involved. After some diffi- 
culty with excessive resistance at the soldered joints 
between the main and secondary bus bars, these 
connections have been redesigned so that their 
resistance is now only 0-1 per cent. of the whole, 
and half the bifilar strips have been tested under 





1,000 amperes for 30 minutes. The temperature 
rise was not excessive and the change of resistance 
over the current range was observed to be less than 
2 parts in 10,000. Another matter of importance 
in this 0-00l-ohm resistor is the location of the 
potential points. It has been found that the 
position for zero change of resistance with frequency 
is very close to that for zero change of phase angle 
with frequency. An intermediate position has 
accordingly been selected for the potential points, 
such that the changes of resistance and phase angle 
with frequency are practically negligible. 

The construction of a number of potential dividing 
resistors for 11,000 volts has led to an interesting 
examination of the qualities of the insulating 
materials on which the resistance wires are wound. 
A number of cases were observed of serious corrosion 
in wires wound on panels of bakelite and bakelite 
paper, and suspicion fell on that material. A fairly 
complete chemical investigation has indicated, 
however, that. the corrosion product is almost 
certainly not formed by any agent present in the 
bakelite panel, in the silk covering of the wire, 
in the silk tape used to protect the edges of the 
panel, or in the insulating varnish applied. More 
probably, some accidental contamination occurred 
during the construction of the earlier panels. Never- 
theless, in view both of the precision nature of the 
apparatus, and of the time which must elapse 
before the bakelite can be definitely accepted as 
harmless, various materials are being incorporated 
for observation in some of the other potential 
dividing resistors. 

One resistor has been made with glass panels, 
while another has panels of a mica composition. 
Both these materials are satisfactory electrically, 
but are heavy and expensive; moreover, the 
glass is fragile and difficult to work, and the 
mica composition contains a water-soluble ingre- 
dient. Accordingly, a further resistor is now being 
made embodying panels of a new plastic, of the 
bakelite class, but having an aniline instead of the 
usual phenol base. This composition is chemically 
neutral, light, strong and cheap, and although it 
absorbs water somewhat readily, its insulation 
resistance is not detrimentally affected for the 
proposed application. In view of the wide range of 
service of such resistance panels, the experience 
gained by the use and observation of these alter- 
native materials should prove of great value. 

An instrument has been designed at the laboratory 
to give a rapid indication of the form factor, i.e., 
the root mean square + mean, of an alternating 
current wave. It consists of a sensitive dynamo- 
meter in parallel with a copper oxide rectifier, the 
combination being in series with a variable resistor. 
In operation, the resistor, which is approximately 
calibrated in R.M.S. volts, is adjusted until the 
pointer of the dynamometer rests at a fiducial 
mark, thus bringing the R.M.S. voltage across the 
paralleled instruments to a fixed value. The indica- 
tion of the rectifier instrument now depends only 
on the form-factor of the wave shape, and the scale 
is graduated to read form-factor directly over the 
range from 1-0 to 1:3. With a voltage range 
from 5 to 250 volts, the device is satisfactorily 
free from frequency errors, but has a temperature 
coefficient of about 0-07 per cent. per deg. C. for 
which compensation is provided. The instrument 
offers advantages over the oscillograph method of 
measuring form-factor, which is slow, laborious, 
and of low precision, as well as over the mechanical 
rectifier method, which demands rather heavy and 
bulky apparatus and requires the rectifier brushes 
to be set up by trial for each reading. 

High Voltage Laboratory—Among the most 
interesting developments in the high voltage 
laboratory is the installation of a special generator 
for the study of impulse voltage characteristics. 
At present the impulse generator comprises five 
stages, each of which can be supplied at voltages 
up to LIOkV., and a total of 600kV. has been 
attained. The distinguishing characteristic of an 
impulse voltage is the short time—of the order of 
a millionth of a second—required for it to reach its 
maximum value. Such rapidly changing voltages 
are beyond the reach of ordinary measuring tech- 
nique and a high voltage cathode ray oscillograph 
will be needed before the full study of impulse 





voltages can be completed. Prior to the acquisition 
of this apparatus, useful preliminary work, employ- 
ing sphere gap methods, has been carried out on 
measurements of the surge impedance of a trans- 
mission line, the maximum rate of rise of an impulse 
voltage and the voltage given by an impulse gene- 
rator. Voltage rises of the order of 10 volts per 
second have been measured in this way. In the 
course of this tentative work it has been found that, 
if a measuring gap is connected to an impulse 
generator, voltages greater than the product of the 
stage voltage and the number of stages are obtained. 
If, however, a resistance equal to or greater than a 
certain value is inserted between the generator 
terminals and the line connecting the generator to 
the measuring gap, a constant voltage is obtained 
across the gap. The value of the resistance required 
is equal to the surge impedance of the transmission 
line which constitutes the connection between the 
measuring gap and the impulse generator. 

A serious objection to the use of shielded air 
condensers of known capacitance for the accurate 
measurement of high voltages, is the size of the 
equipment involved. This disadvantage is largely 
avoided with vacuum condensers, and one of the 
latter is now in course of experimental construction 
for use with voltages of about 1,000,000. An 
appropriate air condenser would occupy a space at 
least 20 ft. in diameter, whereas the containing 
vessel of the vacuum condenser comprises no more 
than four glass cylinders, each 20 in. in diameter 
and 2 ft. long, closed by ends of steel plate. By 
the use of intermediate electrodes, it is hoped to 
achieve a uniform voltage gradient down the glass. 
The practical difficulties of maintaining large 
vacuum-tight joints are at present receiving atten- 
tion. With one of the glass cylinders, a vacuum 
of 0-00003 mm. Hg. has been achieved without 
undue trouble, but the indications are that the 
production of a sufficiently low vacuum to avoid 
any discharge may be a lengthy process, since it 
will be impracticable to heat the large surfaces of 
glass and metal to the temperatures commonly used 
in the manufacture of lamps and valves. 

Measurement of Direct Current. Resistance 
Materials —Research directed towards improved 
methods and greater accuracy of measuring direct 
current tends to be mainly concerned with the 
properties of the materials employed as resistors 
and as insulators. An investigation of this nature 
is at present in progress into the secular stability of 
manganin, a nickel-copper-manganese alloy which 
has the merits of a temperature coefficient very 
much smaller than that of pure metals, in combina- 
tion with low thermo-electromotive force against 
copper and brass. Manganin tube resistors, em- 
ploying circulating water for cooling purposes, are 
also subject, despite internal enamelling, to a slight 
but continuous increase of resistance as the result 
of the corrosive action of the cooling water. The 
conditions governing the rate of this change of 
resistance are under investigation, and the protective 
action of certain new bitumastic paints is being 
studied. 

Other tests are being conducted to ascertain 
the effect of repeated mechanical stress on the 
electrical resistance of soldered manganin joints. 
Important changes have been observed in the 
resistance of such joints between the manganin 
elements and the end blocks of shunts employed 
for the measurement of currents of 5,000 amperes 
and upwards. Trials are also being made of soft 
soldered joints, using manganin which has previously 
been copper plated. Perhaps the most important 
alternative to manganin for precision resistance 
work is constantan, a copper-nickel alloy. Many 
commercial resistors are made with elements of the 
constantan type, and exhibit a thermal electro- 
motive force which is frequently 1 per cent. of that 
provided by the resistor, and which is particularly 
objectionable on fluctuating loads when the amount 
of the correction, varying with the temperature rise, 
is dependent on the previous history of the load. 
A method of temperature compensation is being 
developed at the laboratory for use in conjunction 
with a mode of resistor construction whereby the 
voltage drop can be made largely independent of 
the current distribution in the connecting lugs of 
the instrument. This combination will, it is 
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expected, make the calibration of constantan 
resistors independent of the conditions of use, and 
lead to a considerable increase in the accuracy of 
resistors in service. 

Electrical Standards.—In preparation for the 
Eighth General Conference of Weights and Measures, 
which was held at Sévres 
redeterminations of the ohm and the ampere in 
absolute units have been in progress during the 
past year by measurements on the Lorenz machine 
und the current balance, respectively. In each case 


the work has involved the complete re-measurement | 


of the dimensions of the coils, in addition to the 
electrical observations. Provisional results by the 
Lorenz method, which may require modification 
if the dimensions of the coil are found to have 
changed since the previous measurements nineteen 
years ago, have given a value of 1-0005 for the 
ratio of the international to the absolute ohm. 
This value confirms the existence of a small dis- 
crepancy of a few parts in a hundred thousand 
between the results obtained some years ago by 
the Lorenz and Campbell methods. The disparity, 
at present unexplained, is being examined experi- 
mentally, and it is hoped that entirely consistent 
values will eventually be obtained from the two 
independent methods. As regards the absolute unit 
of current, the observations, all of which were in 
close agreement, are now complete, and the final 
result shows that the absolute ampere is greater 
than the international ampere by 120 parts in 
1,000,000, this value being subject to a maximum 
uncertainty of 40 parts in 1,000,000. 

A study of the influence of temperature on the 
electromotive force of acid Weston cells has recently 
been completed over the range 24 deg. C. to 

40 deg. C. Down to 16 deg. C. the cells 
behaved satisfactorily, but at 18 deg. C. freezing 
took place gradually, accompanied by rapid 
decrease in electromotive force. Cells frozen at 

24 deg. C. resumed their normal characteristics 
when maintained at room temperature for a day. 
The electromotive force: temperature relation in 


a 


common use applies well between 0 deg. C. and 
4) deg. C., but does not hold below 0 deg. C. The 


following formula has been devised to represent the 
in electromotive force over the whole range 
20 deg. C. to 40 deg. C. : 


3)? + 1-68.10? (¢— 3)P—1-5.10-4 (¢ 


change 
from 

E = 363—1-5(¢ 3), 
where E is the number of microvolts by which the 
electromotive force at ¢ deg. C. exceeds that at 
20 deg. C. An apparatus has been constructed for 
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what amounts to the same thing—of wave length 
for all wireless work in this country consist of 
| vibrators maintained in continuous oscillation by 
| valve circuits. Two standard vibrators, of different 
| types, have been in operation throughout the year. 
| One is a tuning fork of frequency 1,000 cycles per 
| second ; the other is a ring, cut from a quartz 
| crystal, vibrating somewhat like a bell at a frequency 
of 20,000. From these two primary standards, the 
high frequencies used in radio-communication can 
be automatically produced as exact multiples, on 
much the same principle as a pianoforte can be 
tuned from one note fixed by a tuning fork. Accurate 
comparisons of the fork and quartz ring oscillators 
have shown that the difference between their mean 
frequencies over successive periods of about 20 
minutes’ duration is constant to about 1 part in 
10°, although the differences in mean frequency over 
short intervals of one minute may vary by five or 
six times as much—a change of rate which corre- 
sponds to a gain or of no more than five 
thousandths of a second per day in the clocks driven 
by the vibrators. These variations are largely due to 
fluctuations of filament voltage in the tuning-fork 
circuit, and if this voltage is held constant by hand 
adjustment, the frequency fluctuations are reduced 
to a few parts in 10°. Minute secular changes in 
the rate of the fork, observed over long intervals 
of time, can be partly accounted for by changes in 
atmospheric pressure, the enclosure in which the 
fork is mounted being not quite rigid enough to 
make the internal pressure completely independent 


loss 


Fig. 31. RECORD ENDING 9A.M. 30 MAY 1932. 
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of barometric pressure. 
teristics after about six months of 
operation also caused a frequency drift which has 


continuous 


disappeared with the replacement of the valves. | 


A chronograph record showing the relative rate of 
the fork, and the laboratory Shortt clock during 


a week when operating conditions were good, is 


Changes in valve charac- | 





the rapid comparison of standard cells, in which reproduced in Fig 31.* The upper row A of 
the small resultant electromotive force of two cells | vertical strokes records hourly impulses from the 
in opposition is balanced by the potential difference pendulum of the Shortt instrument, and when this 


produced by the flow of current of a few milli-| record is parallel to the reference line, B, the rate | 
simple | of the fork is zero, relative to that of the clock. | 


amperes through a low resistance. A 
means of obviating corrections for the relatively | The lowest line, D, indicates the rate of the Shortt 
large temperature coefficient to which Clark standard | 
cells are subject has been achieved with a new batch | the scale of the diagram is shown by the dotted 
of these cells which have been designed for use in| line, C, whose slope represents a difference in rate 
melting ice. | of 10-", or 0-009 second per day. The quartz ring 


During the year, resistance measurements have | oscillator is contained in an evacuated enclosure | 


been made on the old standard resistance coils of | mounted on a masonry pier in a vault in which the 
the British Association. These coils were con- temperature is approximately constant. The fre- 
structed, in 1865, of various metals and alloys, and quency of the ring controls a demultiplying circuit, 
subsequent periodical measurements suggested that | the current from which. at 1.000 evcles. per second, 
the platinum coils alone remained constant, the! drives a phonic motor, whence chronographic 
others having shown marked changes amounting in| seconds signals are derived. For several weeks 
The | after its installation, the quartz ring oscillated at 
present measurements have supported this con-| 9 frequency constant to 1 part in 10’, but changes 
clusion, and certain new permanent resistance | of several parts in 1,000,000 have subsequently 
standards for laboratory use are accordingly being| been observed which cannot satisfactorily 
constructed of platinum. The coils, of bare wire, | accounted for by settlement of the brick supporting 
are being wound on a framework of fused quartz, pier. A second oscillator ring has accordingly been 
and will be hermetically sealed in a glass or fuzed| made and, by comparing the two, the effects on 
quartz tube, They will be used only at the tem- frequency of the conditions under which the quartz 
perature of melting ice. One further point arising | jg suspended and electrically maintained in oscilla- 
out of the measurements of the British Association | tion are being studied with a view to improving 
coils is a notable reduction of the variations in| the uniformity of vibration. The frequency of the 
resistance since 1908, This applies to all the coils, | original quartz ring has been found to change by 
even those which had previously undergone marked 2-5 parts in 1,000,000 per 1 deg. C. rise of 
secular change, and is ascribed to the fact that the | temperature, and by the same amount per 1 cm. of 
coils have been stored at constant temperature | mercury increase of barometric pressure. 
throughout the last twenty-five years. . To |} 

Among the standards maintained by the Elec- | (To be 
tricity Department, that of radio frequency probably vee : ANSE 
attracts the greatest popular rote. at re. present on The permission of the Controller of H.M. Stationery 

a Ng ice has been obtained for the reproduction of the 
he fundamental standards of frequency—or ' illustrations from the Report included in this review. 


extreme cases to as much as 0-2 per cent. 


be 


continued.) 


time. 


clock as measured by the daily time signals, whilst | 
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Department of Scientific and Industrial Resevrch. Appli- 
cations of the Cathode Ray Oscillograph in Radio Re- 


search. By R. A. Watson Wart, J. F. Herp and 
L. H. Batnsrivpce-Bett. London: H.M. Stationery 
Office. [Price 10s. net.) 


|THE cathode oscillograph being equally sensitive 
|over a wide range of frequency of oscillation is 
meeting with increased application in many branches 
of electrical investigations and research, and latterly 
it has been found of practical utility in navigation 
| and communication technique in general. The 
| present volume has been prepared by members of 
the Radio Research Station, Slough, and is devoted 
|to a study of the technique which underlies the 
| many uses of the cathode ray oscillograph as 
| developed by the authors. Some of the applica- 
| tions of the oscillograph which are dealt with, include 
times of incidence of wireless echoes of short delay 
after return from the ionosphere, the observation of 
the wave-form of atmospherics, problems of radio 
telegraphic direction finding and individual atmos- 
pherics and studies of the polarisation of dowi- 
coming waves. The volume serves as a practical 
treatise devoted to low and high frequency investi- 
gation with the simple sealed off oscillograph operat- 
|ing at anode voltages under 3,000, and gives an 
| indication of why the cathode ray oscillograph is 
destined to replace any other form of oscillograph 
which involves a moving element having inertia. 
Recent developments in the design of the cathode 
ray oscillograph have led to its application in the 
study of photographically recording recurrent and 
transient electrical events, and the delineation of the 
changes occuring in the earth’s electric field due to 
|lightning. It has also assisted materially in solving 
| problems of “ fading” and time relationship in 
| wireless signals. 

| After a short introductory chapter dealing with 
the historical aspects, technical properties and 
practical applications, the authors proceed to study 
| the variation of electromotive forces with time, in 
| which it is shown that the sealed-off cathode ray 
| oscillograph possesses merit, since when used with 
photographic recording, its screen image can be 
made continuously visible to the experimenters. 
A detailed description is given of the accessory 
circuits necessary to the provision of a timing 
mechanism for the applications of the oscillograph 
to the study of temporal variations. A short 
| account is given of the recently-developed cathode 
| ray stroboscope which possesses great potentialities, 
|The third section of the volume is devoted to 
| special studies in time variation in radio problems, 
including such problems as the wave-form of atmos- 
pherics and the reception of short duration signal 
pulses. The later sections deal with applications 
in which two electromotive forces are examined for 
relative instantaneous amplitude and phase; the 
oscillograph as a relay ; and a description of a series 
of cameras which have been developed for use in 
| the photographic application of the apparatus and 
methods described throughout the volume. 

| We notice that on page 118, the authors have 
| confused the equivalent height of reflection with the 
| equivalent path difference. A subject index at the 
|end of the volume arranged in alphabetical order 
| would facilitate easy reference to the subject matter. 
This volume is an excellent contribution to the 
study of the propagation of radio waves and the 
nature of atmospherics, and is full of illuminating 
counsel and constructive suggestion. The authors 
possess gift of expression and the problems are con- 
sidered in an admirably balanced manner and with 
a masterly selection of relevant detail. 








Industrial Electric Heating. By N. R.Stanser. New 
| York: John Wiley and Sons, Inc. London : Chapman 
and Hall, Limited. [Price 3ls. net.] 
| Tuts is an American publication, based on a series 

of articles which appeared in the General Electric 

Review. The type of subject matter fairly well 

represents what is to be found in that journal. 
| The title is not too precise ; the book deals mainly 
| with electric furnaces, the introductory matter 

on heat and on heat-treatment of metals being 
| what might be called the stock-in-trade of the metal- 
'lurgist. The advocacy of electric energy for 
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industrial heating has received a fresh impetus 
in several countries which have embarked on 
national schemes of production and transmission, 
while electrical manufacturers are only too anxious 
for new outlets to be provided for their wares. 
Nowadays, it is not often that electric heating is 
condemned as the misuse of “ high-grade energy.” 
If only this high-grade energy can be sold at a 
competitive figure, its application is a foregone 
conclusion. Simplicity, ease of control and measure- 
ment, cleanliness, ample supply and the other 
advantages of electricity are already recognised— 
the economic factor is the stumbling block. 

It is not with economics, however, that the author 
concerns himself. About a quarter of the book 
relates to physics and metallurgy, after which comes 
electric heating and heating chambers ; the resistor 
furnace, its atmosphere and applications; arc 
furnaces and induction furnaces. The information, 
though technical, is largely of the descriptive type, 
with numerous photographs and diagrams. Pro- 
cesses such as galvanising, porcelain enamelling, 
annealing glass are also dealt with. On the electrical 
side, the design of the heating units, control of 
temperature, energy consumption, connections, 
are among the chief features. Though written for 
specialists, the book is scarcely a treatise, nor is it 
a textbook. It will be popular with those seeking 
information without too much grinding. 


Reinforced Concrete Water Towers, Bunkers, Silos and 


Gantries. By W. 8S. Gray, B.A., M.A.I. (Dublin), 
A.M.Inst.C.E.I. London: Concrete Publications, 
Limited. [Price 10s. net.] 


As this book treats of a special branch only of 
reinforced concrete design, a knowledge of funda- 
mental principles is presumed, and is indeed neces- 
sary for the understanding of some parts, or of 
formule introduced. Much matter has been col- 
lected from various sources, home and foreign, 
which, together with the author’s own contributions, 
make the book one of somewhat unequal value, as 
without invidious distinctions, it is not of uniform 
authority throughout. The opening chapter deals 
with a general discussion of water towers. With 
respect to those having circular tanks of small size, 
it is advanced that to ensure no liability to develop 
cracks in the concrete, tension in this should not 
exceed from 70 Ib. to 100 Ib. per square inch, 
which, as limits, are needlessly small. There is no 
warning that, though resulting in no great abnor- 
mality in the thickness of walls for small tanks, 
which are necessarily of some minimum thickness, 
for large tanks, this rule results in thicknesses 
from twice to three times as great as is consistent 
with good practice. Steel section being in any case 
sufficient, all that is needed is a moderate stress 
margin in the concrete to render improbable the 
opening of minute leakage cracks. The develop- 
ment of bending moments in vertical strips of a 
circular tank is treated very fully, with diagrams 
and tables of much help to the designer. Rectangular 
tanks receive also much attention. As tanks are 
sometimes used for the storage of hot liquids, the 
author presents the results of his own inquiry into 
the effects of heat upon the walls or floors of such 
structures in the matter of heat transmission, and 
modifications of stress. He is, however, wisely 
cautious as to the propriety of placing great reliance 
upon the results reached, and suggests the value of 
research work in this connection. Bunkers for the 
storage of coal, ore, or other heavy material are 
treated in considerable detail for various types, 
flat sided, circular, of single or multiple cells, 
and of depths shallow or otherwise, as well as with 
bottoms of many different forms. The design of 
silos, generally of great depth, is considered 
separately in connection with the special problems 
likely to arise in dealing with the extreme depths 
commonly found in such structures. 

An exhaustive study of wind effects on structures 
supported by columns is carried out to good 
purpose, a great variety of cases being treated in 
detail. In this, as in other sections of the book, 
many authorities are quoted, the author being 
evidently a most industrious student of the relevant 
literature of this and other countries. There follow 
design calculations for estimating purposes, and 
an instructive chapter on the handling of materials, 








with details of discharging apparatus. The practical 


construction of the class of work considered makes 
a useful and informative chapter, and deals well with 
formwork, steel listing, and rod bending. 

The concluding section of the book treats of 
gantries. Particulars relating to such structures 
are given, with the leading dimensions and weights 
of wagons common in this country ; comment is made 
on impact values it may be proper to allow. This 
section is made the occasion of introducing the 
treatment of continuous girder spans, equal or 
unequal, with the help of the influence line method 
in greater detail than is perhaps usual on ordinary 
gantry design, but is applicable to more important 
cases, where having regard to economy, simpler 
approximate methods would be less in order. 
Many influence-line diagrams are given, but the 
construction of these lines for continuous beams is 
not a simple matter, though when once made 
greatly facilitating the determination of bending 
moments, or other quantities for various load 
concentrations. The underlying principle is not 
established, but the use of this expedient is satis- 
factorily stated and illustrated by examples. 

Mr, Gray’s book is a useful addition to the many 
works relating to reinforced concrete. His occa- 
sional comments are instructive, and though there 
is sometimes some incompleteness in the explana- 
tory matter, it may be remembered that the book 
is apparently intended more particularly for those 
having already a fair knowledge of the subject. 
His frequent references to sources of information 
add to the value and acceptability of the material 
introduced. The work of calculation is well 
displayed, and the numerous diagrams clearly 
drawn. There are many photographic reproductions 
of work of considerable interest in progress. 





Binfiihrung in die ebene Getriebelehre. By Dr.-Inc. T. 

Péscut. Berlin: Julius Springer. [Price 9.75 marks.] 
Tuts small book deals with the kinematics of 
mechanisms. It is intended for both students and 
draughtsmen, and the reader is assumed to possess 
a knowledge of elementary mechanics. Plentiful 
use is made of vector diagrams, as graphical methods 
are adopted throughout for the determination of 
velocities and accelerations. To the student, who 
invariably finds difficulty in applying general methods 
to the solution of particular problems, a valuable 
feature of the book is the number of carefully 
chosen examples of practical mechanisms that are 
analysed. Beginning with the simple case of plane 
motion along a straight or curved path, the author 
proceeds to develop systematically graphical methods 
for the construction of the velocity and acceleration 
diagrams of the various inversions of the four-link 
chains. Coriolis’s acceleration for coincident points 
is very clearly explained, and its application to the 
construction of the acceleration diagrams for cams 
and quick-return motions, is given. Short chapters 
are also included on Burmester’s Law, which is 
indispensable to an understanding of the synthesis 
of mechanisms and on straight-line motions—both 
approximate and exact. The book concludes with 
a short appendix on vector notation and a biblio- 
graphy. 

Lewis’s Railway Signal Engineering (Mechanical). Third 
edition. Revised and enlarged by J. H. Fraser, B.Sc. 
London: Constable and Company, Limited. [Price 
16s. net. | 

[xe principles on which railway signalling should 

be conducted, to ensure the safety of the travelling 

public and the proper control of the services, were 
early established. Naturally, all. the appliances 
first used were of a mechanical nature, but to-day 
no such condition holds, since the advantages of 
electricity in the control of remote operations, dis- 
played in other fields, has been taken advantage of. 
While this is so, mechanically-operated signal 
systems still occupy the premier position. The 
influence of electrical development has, however, 
been felt on the mechanical side in causing the 
development of competitive mechanical improve- 
ments, Other influences that have come to bear 
on practice are the railway amalgamations and the 
growth of the modern outlook in regard to standard- 
isation, Both of these factors have tended to 
produce greater uniformity in the equipment used 
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filled a very useful sphere when it was first issued, 
and the third edition, completely revised and much 
enlarged by Mr. J. H. Fraser, is likely to maintain the 
place that the book has won. One characteristic 
of the work is the retention of descriptions of some 
of the earlier designs, a feature which makes possible 
a better appreciation of the principles involved than 
would, perhaps, otherwise have been the case. 
After dealing with the general ideas relating to the 
work of the control of train movements, the author 
discusses the uses of the different types of signals 
for all the various purposes essential to efficient 
traffic control. Then follows the discussion of con- 
structional details. With this basis established, 
it is possible to build upon it an adequate considera- 
tion of the methods of working trains, Point con- 
nections, interlocking apparatus, signal- box arrange- 
ments, level-crossing gates and ground frames are 
the subject matters of the succeeding chapters. 
A thorough exposition of signalling schemes to meet 
the requirements of the Ministry of Transport 
regulations is given, while interlocking tables and 
diagrams and double-wire working, complete the 
systematic treatment. This book can be recom- 
mended as an able treatment of a vitally important 
subject to a railway engineer. The excellence of its 
many illustrations serves well to aid the reader in his 
understanding of the text. 








THE POSSIBILITIES OF THE 
INDEPENDENTLY-SPRUNG WHEEL. 
By Dr.-Ine. R. F. CoLect. 


Amone the many changes which have been made 
in motor-car construction during recent years the 
introduction of independently sprung wheels and the 
consequent abolition of the rigid axle is certainly one 
of the most noteworthy, since this new springing 
system is not only of the highest interest to the 
motorist, but also of the greatest importance for the 
manufacturer. 

Whilst, however, the introduction of former impor- 
tant innovations—for instance, the front-wheel brake 
or the balloon tyre—was carried through in a more 
or less uniform manner and at the same time by all 
firms and countries, such uniformity is not evident in 
the case of independently sprung wheels. It is found, 
on the contrary, that, even to-day, many leading 
firms ignore this new development, and it is obvious 
that even among prominent motor engineers opinions 
differ considerably on the advantages and dis- 
advantages of the system. Independent wheel spring- 
ing has made considerable strides in Germany, while 
it is practically unknown in American cars, where it 
has only been adopted for a certain type of sports car, 
the number of which, however, is quite negligible as 
compared with the total production. English manu- 
facturers have until very recently shown little interest 
in the use of separate wheel suspension, but there were 
several examples of British cars so equipped at the 
recent Olympia exhibition. Among French auto- 
mobile firms there seems to be considerably more 
interest in the possibilities of independently sprung 
wheels, since the last Paris Automobile Show revealed 
the fact that more and more French firms are studying 
this problem, some of them having recently decided 
to adopt it—for instance, Delage, Talbot, and Mathis ; 
but the development in France is very slow and 
cautious. In Italy there is only Lancia, who, however, 
have been using their well-known system of separately 
sprung front wheels for many years, and are therefore 
among the pioneers in this field. It can be seen from 
these examples that the development is by no means 
a uniform one, a fact which is the more embarrassing 
for the discriminating buyer, as several firms are using 
this new device only in some of their types, the others 
still having the conventional rigid axle. 

The idea underlying the principle of independently 
sprung wheels is far from new, as even in the early 
days of motor-car construction the designers were well 
aware that the springing and the road-holding capa- 
bilities of the car could be vastly improved by reducing 
the unsprung weight as far as possible. It has, there- 
fore, been common practice to lighten all the parts 
which are located between the shock-producing road 
surface and the springs, commencing with the wheels 
and the axle ; and this became the more important the 
more the speed of the cars increased. In the first cars, 
which used chain drives exclusively, the unsprung 
weight was comparatively low, as the heavy differential 
and the final drive were suspended in the frame, there- 
fore forming part of the sprung weight. By the 
introduction of the cardan drive, however, the springing 
and road-holding distinctly deteriorated, since the differ- 
ential and final drive then had to be arranged within 
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the rear axle, thereby increasing the unsprung weight | 
considerably. 
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in Figs. 1 and 2 are simplified for the purpose of ex- 





Rear Sprincinc ; Mercepes CHassis. 


advantage of considerable importance arises from the 


But designers had to put up with this | plaining the principle, and it will be readily understood | fact that, through the reduction of unsprung weight, 


disadvantage, because the cardan drive in other respects | that the different makers have developed a great number | a much better and more constant wheel grip is afforded 


was far superior to the chain drive, and every effort | 
was made to lighten the rear axle as far as possible 
using, for instance, pressed-steel banjo casings and 
aluminium. Only a few attempts were made to obtain | 
a reduction of weight by a radical change of the 
construction, as, for instance, by the De Dion Bouton | 
Company. These experiments, however, were given | 
up again at an early stage, because at that time it was 
impossible to overcome the difficulties, and also because 
there were many other problems of greater 
importance and urgency. 

It was not until after the war that these experiments 
were taken up again on a larger scale, and in the 
interval since, the use of separate wheel suspension has | 
been adopted to such an extent that this arrangement 
was to be found on 32 per cent. of all the cars exhibited 
at the last Berlin Motor Show in February, 1933. It 
cannot be denied that this new scheme has successfully 
proved its usefulness and reliability, and it is interesting 
to note that the Daimler-Benz Company has adopted 
independently sprung wheels on all its models up to 
4,000 c.c 

A typical arrangement of separate front-wheel suspen- 
sion is illustrated diagrammatically in Fig. 1, in which | 
the principle and the essential features are shown. | 
It will be noted that the steering knuckles are carried by 
the free ends of two transverse semi-elliptic springs, 
arranged one above the other and centrally anchored 
to the top and bottom flanges of the front cross- 
member, the weight of the frame thus being carried 
by these springs. By such an arrangement, a practi- 
cally parallel movement of the wheels is obtained, 
so that the wheel camber always remains the same. | 
It will be noted from this illustration that the reduction 
of the unsprung weight is very considerable as compared 
with the orthodox rigid axle, since the heavy forged 
axle itself has been entirely eliminated and the springs 
are now arranged in such a way that their heaviest 
part is suspended by the frame, therefore forming part 


too 


of the sprung weight. Fig. 2 shows a similar arrange- 
ment for the suspension of the rear wheels, which 








again are held by two transverse springs. The differ- 
ential casing, rigidly supported in the frame, is located | 
between these springs. From the differential gear the | 
rear wheels are driven by two shafts, each of which has | 
two universal joints. The arrangements indicated | 


of modifications, the most important of which will be | 


dealt with below. 

Among the advantages should be mentioned in the 
first place the considerable improvement obtained 
with regard to the springing of the car, which can be 
proved not only theoretically, but has also been 
demonstrated in actual service in a very striking way. 
It is possible with elementary laws to derive a formula 
which shows that only a fraction of the acceleration, 
imparted in a vertical direction to the wheels by an 
elevation of the road surface, is transmitted to the 
sprung mass of the car. This fraction is proportional 
to the ratio of the unsprung weight to the sprung 
weight. This can easily be understood without mathe- 
matics, since it is obvious that the shocks due to the 
road are proportional to the mass of the unsprung 
parts and that on the other hand, the effect of these 
shocks upon the sprung parts is proportional to the 
weight of the latter. Therefore, the smaller this ratio, 
the better will be the springing of the car and the 
smaller the shocks transmitted to the frame. This 
explains the reason why these conditions become especi- 
ally difficult in small and light cars, as the unsprung 
weight then bears too high a relation to the low weight 
of the car. 

While during recent years the weight of cars has 
been reduced continually, it has not been possible to 
reduce the unsprung weight in the same proportion, 
the front axle parts having become even heavier 
through the adoption of front-wheel brakes. The 
reason why the selhtom of independently sprung wheels 
has been taken up with such energy during the last 
few years is that the relative amount of unsprung 
weight has become more and more unfavourable for 
the springing, a disadvantage which called for special 
attention in view of the continual increase in speed 
and the constant demands for improvement and higher 
refinement in travelling comfort. 

It cannot be denied that by the use of independently- 
sprung wheels a considerable improvement is obtained ; 
with the front wheels through the elimination of the 
axle, and with the rear wheels in an increased measure, 
since by the suspension of the differential unit in the 
frame, a heavy weight is taken from the unsprung 
weight and transferred to the sprung weight, thereby 
improving their ratio in a double sense. A further 








than is possible with a rigid axle, since the latter, owing 
to its heavier mass, is much more frequently jerked 
up to a height at which it loses contact with the road. 
The importance of this factor cannot be overrated, 
since safe and accurate steering and good road holding 
is only possible under the condition that the front 
wheels are in constant contact with the road. In a 
similar way, in the case of rear wheels, the considerable 
disadvantage, arising from their tendency to spin 
when they lose contact with the road, is eliminated. 
Every time the wheels come back into contact with 
the road, severe friction is developed between the tyre 
and the road, which not only results in a heavy strain 
on the transmission and undesirable wear of the tyres, 
but is also responsible for the tendency to wander 
and the loss of stability and steadiness on the road. 
Since all these disadvantages are minimised to a 
great extent by the use of independently sprung 
wheels, it is obvious that they offer great possibilities 
for the improvement of road-performance and driving 
comfort, and that the life of tyres and gears should 
be substantially increased. A closer study of the 
problem would reveal further advantages, as, for 
instance, the possibility of making the frame low and 
unobstructed, with a low centre of gravity for the 
vehicle, but it is not possible here to go into every detail, 
and it is also beyond the scope of this article to touch 
on the very interesting theoretical side of the problem. 
However great the above-mentioned advantages 
are, it cannot be denied that, on the other hand, a 
considerable number of difficulties attach to a satis- 
factory solution of the problem. The arrangements, 
shown in Figs. 1 and 2, would not be sufficiently safe 
to be adopted for practical purposes, since by the 
breaking of one of the springs the wheel would lose 
its support and would upset. It is, of course, abso- 
lutely necessary to prevent all possibility of this. 
Spring breakage, however, must always be taken into 
consideration, since the springs have to carry the entire 
braking effort and in addition, in the case of the rear 
wheels, the constant reaction of the driving torque ; 
and finally, these loads are imposed upon the springs 
ina very unfavourable manner. One way of overcoming 
this difficulty is shown in Fig. 4, illustrating the front 
wheel of the 1,700-c.c. Mercedes-Benz chassis, in which 
the two transverse springs are used. In this design, 
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as will be seen in the illustration, the shook absorbers 
are used as a safety device, these being so arranged 
between frame and steering knuckles that the latter 
are still securely held in position even if one of the 
springs should break. Similar devices for this purpose 
are used by other firms and the importance of this 
scheme cannot be overrated. For heavier cars, where 
the braking effort is larger, it is advisable to relieve 
the springs as much as possible of this additional stress, 
as illustrated in Fig. 6, which shows the front wheels 
of the 2,900-c.c. Mercedes car. In this arrangement, 
the steering knuckle is held by a spring only at its 
lower end, while at its upper end it is suspended from 
a rocking lever, hinged on the side-member of the frame 
and supported by a coil spring. In this way a much 
better suspension of the wheel is obtained, but as will 
be noted from the illustration, the shock absorber 
is still used as a safeguard. In the larger models, 
however, the Daimler-Benz Company has entirely 
discarded the use of transverse springs, the wheels 
being carried by two transverse radius rods, supported 
by one strong coil spring, as will be seen in Fig. 7, 
which shows this arrangement on the 3,800-c.c. chassis. 

Owing to the independent movement of the front 
wheels, it is no longer possible to employ the usual 
one-piece tie-rod, but it is necessary to arrange for 
separate steering mechanism for each wheel; this is 
more expensive in construction and more complicated 
in lay-out than the usual arrangement. The two separate 
tie-rods for the front wheels can be clearly seen in 
Fig. 6. Several alternatives have been suggested 
for this design, which are all very satisfactory, but, of 
course, not as cheap and simple as the conventional 
mechanism. 

The main difficulty in the case of the rear wheels 
lies in the necessity to obtain a correct and reliable 
drive, which must be independent of the movements 
and the position of the wheels. In the first place 
this can be done by using a shaft with two universal 
joints, as shown in Fig. 2, this arrangement giving a 
correct drive under all conditions, and, in addition, 
elements are used which have been common practice 
in motor-car design for many years. The great dis- 
advantage, however, of the universal joints in this 
particular case lies in the fact that they have to be 
arranged behind the final drive, while in the orthodox 
car they operate between the gear-box and the differ- 
ential. Since generally there is in the final drive a 
reduction ratio of from 4 : 1 to 6: 1, the universal joints 
arranged in the driving shafts of the rear wheels, as 
shown in Fig. 2, have to carry a load which is 2 or 3 
times that which they have to transmit in the ordinary 
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cardan drive, where they make from 4 to 6 revolutions 
to one of the road wheels. This much heavier load 
on the universal joints is of course a disadvantage, the 
more so, as these joints are subjected to a considerable 
angular movement and, therefore, without doubt, to 
considerable wear. Since, furthermore, the angular 
movement of these joints is comparatively great, the 
length of the intermediate shafts being limited by 
the width of the track, it is obvious that they have 
to operate under severe conditions, aggravated by 
the fact that reliable lubrication is by no means easy 
to maintain. 

In view of these difficulties, some designers have 
modified the arrangement in such a way that only the 
inner joint is used, the wheel in this case being carried 
on the end of a tubular axle, the anchorage of which 
is coincident with the centre of the universal joint 
so that the axle is free to oscillate together with the 
driving shaft located within the axle. Though this 
arrangement provides a much better suspension of the 
wheel, there is on the other hand the theoretical dis- 
advantage that now, with only one joint, the wheel is 
driven with an irregular speed as soon as the centre 
line of the driven shaft ceases to coincide with the 
direction of the driving member. Although uniform 
speed of the wheel is only possible with two universal 
joints, exhaustive tests of such axles with only one 
universal joint have shown that the uneven speed of the 
wheels is no disadvantage and that there is no unfavour- 
able effect on the transmission generally. Another 
important feature of these axles is the fact that by 
their up and down movement, changes result, not only 
in the track width, but also in the degree of splay, as 
shown in Fig. 3, the lateral movement causing a damping 
effect on the springing, owing to the friction of the 
tyres on the road surface. Although this is by no 
means a disadvantage in itself, this additional damping 
is often undesirable, especially with leaf springs, the 
springing becoming too stiff under certain road con- 
ditions. It is, however, possible to reduce the damping 
effect by using coil springs instead of leaf springs, as 
coil springs have no self-damping effect. This is the 
reason why coil springs are exclusively used on all 
Mercedes cars in which this type of rear axle is em- 
ployed, and it has been found that by the combination 
of such an axle with coil springs very good springing 
is obtained. Coil springs have, apart from this, the 
advantage that all wear and the necessity for lubrica- 
tion are eliminated. Fig. 5 shows this arrangement 


with coil springs on a Mercedes car; the suspension 


of the differential housing in the frame can be clearly 
seen in this illustration. 


Another item often criticised in the design of in- 
dependently-sprung wheels is the fact that too many 
bearings and links, not sufficiently protected, have 
to be used, the lubrication of which is neither easy 
nor reliable, and that the design results in many 
pockets and corners, where mud and moisture are 
collected and retained, thereby making cleaning diffi- 
cult. It must be admitted that a good deal can still 
be done by the designer to improve these arrangements. 

In addition to these difficulties from the designer’s 
point of view, the question of production costs is, of 
course, of the utmost importance and can never be 
ignored, however attractive a new design may be, 
since after all it is the price of the vehicle which is the 
major consideration. It is, therefore, always necessary 
to find out whether the same effect may not be 
obtained more cheaply in some other way. It cannot be 
doubted that many of the present designs of independ- 
ently-sprung wheels are more complicated in lay-out, 
and more expensive in construction, than the old con- 
ventional arrangements, and it is too early to judge 
how the two methods compare from a maintenance 
and repair point of view. It is well known, however, 
that first designs are always more or less complicated 
and expensive, and that later on modifications and 
simplifications are made, by which production and 
maintenance become cheaper. Therefore it may be 
assumed that the same development will take place in 
the design of separately-sprung wheels, the more so, 
as they have only been used for a few years, while the 
old type axle has been evolved through a long period. 

There is no doubt whatsoever that the trend of 
motor-car design in the future will be towards a 
radical reduction of the weight of the car, since, for 
instance, in a two-litre saloon a car weight of 22 cwt. 
to 25 ewt. is needed for the conveyance of four pas- 
sengers weighing 6 cwt. This very considerable weight 
is, of course, not only responsible for wasteful fuel 
consumption, but also for high production costs. It 
cannot be doubted that future development will aim 
at reducing this discrepancy between deadweight and 
load by radically reducing the car weight. The further, 
however, that this is carried, the more important the 
springing problem will become, since the springing 
qualities are considerably impaired by reducing the 
ratio of sprung to unsprung weight. With a large 
reduction of car weight it will be very difficult to 
reduce the unsprung weight in a like proportion, and 
then probably some method of independent springing 
will be essential. 





THE RECONSTRUCTION OF THE 
EMPRESS BRIDGE OVER THE 
RIVER SUTLEJ. 


At the meeting of the Institution of Civil Engineers 
on Tuesday, December 5, two papers were read dealing 
with the reconstruction of the Empress Bridge over 
the Sutlej on the North Western Railway of India. 
The first was by Mr. J. D. Watson, Assoc.M.Inst.C.E. 
In the regirdering of this single-track bridge of 
eight 250-ft. spans with double-track girders, Mr. 
Watson said, considerable alteration of the masonry 
of the piers and abutments was involved, and the 
work was carried out without interruption to railway 
traffic for more than three hours at a time. 

Steel staging erected on the dry river-bed was used 
in the first place to relieve the piers of load while the 
masonry alterations were effected, and then served as 
falsework on which the new steelwork was erected. 
The erection was completed in this way with the 
exception of the end cross-girders of the floor system 
and part of the portal and sway bracings. Rail-level 
over the bridge was lowered by about 5 ft., and this 
allowed the new steelwork to be erected in its final 
position without interfering in any way with the old 
girders, which were carrying the load. After riveting, 
the camber-jacks were lowered and the staging was 
dismantled. The old spans were then supported 
throughout their length on the new spans, which thus 
formed a platform on which the old spans were dis- 
mantled, until nothing was left except the floor system. 
This was removed in sections, and service girders were 
substituted, which were then slewed to one side of tne 
bridge, enabling one of the permanent tracks to be 
linked in. Traffic was then diverted over this track, 
and the service girders were removed. The second 
permanent track was then linked, and the erection of 
the sway and portal bracings completed the bridge. 

The second paper was by Lt.-Col. W. Macrae, R.E., 
and was supplementary to Mr. J. D. Watson’s paper. 
It gave a short description of the training-works 
constructed with the bridge, which was opened in 1878, 
and history of the events that led to the shortening of 
|the bridge in 1926-27, when its length was halved, 
'as well as the causes that led to the conversion of the 
bridge from single track to double track. The design 
and construction of the Bell bunds were described, 
illustrating the present practice in Northern India of 
reece the Punjab rivers for railway bridges. 
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LABOUR NOTES. 

Tue Ministry of Labour estimates that on November 
20, 1933, there were approximately 9,956,000 insured 
persons, aged 16 to 64, inemployment in Great Britain. 
This was 31,000 more than a month before, and 597,000 
more than a year before. There was a further improve- 
ment in coal mining, general engineering, shipbuilding 
and ship-repairing, motor-vehicle and metal goods 
manufacture, and in the cotton and pottery industries. 
Employment also improved in iron and steel manufac- 
ture and the distributive trades. On the other hand, 
there was a seasonal decline in building and public- 
works contracting, and in the shipping, hotel, and 
hoarding-house services. There was also a slight set- 
back in the tailoring industry. 





On November 20, 1933, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 1,855,808 wholly unemployed, 
340,135 temporarily stopped, and 84,074 normally in 
casual employment, making a total of 2,280,017. This 
was 18,736 less than the number on the registers at 
October 23, 1933, and 519,789 less than a year before. 
Che total on November 20, 1933, comprised 1,894,762 
men, 50,673 boys, 298,589 women, and 35,993 girls. 


Of the persons on the registers at November 20, 1933, 
about 41 per cent. were applying for insurance benefit 
and about 45 per cent. for transitional payments, while 
about 14 per cent. were uninsured or were, for other 
reasons, not entitled to benefit or transitional payments. 
In the case of about 54 per cent. of the total of 
1,972,042 persons on the registers who were applying 
for benefit or transitional payments, the last spell of 
registered unemployment had lasted less than three 
months, and in the case of about 65 per cent. it had 
lasted less than six months; about 23 per cent. of the 
total had been on the register for twelve months or 
more. A considerable proportion of the persons 
included in these totals of persons who have been on 
the register for various periods will have had one or 
more short spells of employment, lasting not more 
than three days each, during such periods. 


Between October 23, 1933, and November 20, 1933, 
the numbers on the registers increased by 13 in the 
London area, 5,864.in the South-Eastern area, 457 in 
the South-Western area, and 8,046 in Scotland; they 
decreased by 15,461 in the Midlands, 7,113 in the 
North-Eastern area, 2.962 in the North-Western area, 
and 7,580 in Wales. 


Writing in the latest issue of the 7'rade Report of the 
United Patternmakers’ Association, Mr. Findlay, the 
general secretary, says :—*‘ For the first time in 37 
months, we have to record the fact that our unemployed 
figures are less than 2,000, which is approximately 
23 per cent. of our membership available for work at 
the trade. I am leaving out of the calculation those 
members on sick superannuation benefit. Since 
the beginning of this year, 1,000 more of our members 
It is sincerely to be hoped that the 
The number of unem- 
1,979, the total 


or 


have found work. 
improvement will continue.” 
ployed members is returned 
membership as 10,187. 


as 


Mr. Findlay mentions that the Clyde district 
committee of the organisation have in operation a 
system of shop stewards, under which weekly returns 
are kept of the number of men started and stopped in 
each shop, and a record kept of the overtime hours 
worked by each member. When any overtime is 
worked, and there is the possibility of more being 
required, the Clyde district secretary immediately tries 
to get more men shopped. If he fails to get satisfac- 
tion from the firm, their record is forwarded to the 
General Office in London. Mr. Buchanan, the presi- 
dent, and Mr. Findlay recently had an interview 
with representatives of the Engineering and Allied 
Employers’ National Federation, regarding two cases 
reported by the district committee. “It will be 
sufficient to say,”” Mr. Findlay adds, “‘ that we came 
away satisfied that our visit was worth while. E.C. 
received our report of the interview with thanks and 
instructed me to deal with it appropriately.” 


Correspondence between Mr. George Buchanan, 
M.P., the general president of the United Patternmakers’ 
Association, and Lord Stanley, Civil Lord of the 
Admiralty, regarding “the exchange of patterns in 
connection with Government work going on in many 
districts,” is published in the official organ of the 
society. The question was raised, it appears, by the 
Greenock branch whose members, Mr. Buchanan says, 
were of the opinion “ that this work was partly allo- 
cated to ease unemployment and that, therefore, some 
steps should be taken to see that firms made their 
own patterns for the ships they are building.”’ 
Stanley, in his reply, says: “‘ When vessels of exactly 


Lord 
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similar types are under construction, it is obviously 
economical that, where possible, the various ship- 
builders should co-ordinate their activities as regards 
the supply of drawings, patterns, etc., and I am sure 
you will agree that it would be wasteful of effort if 
every shipbuilder were required under the contracts 
to make his own patterns when duplicates are avail- 
able. The United Patternmakers’ Association point 
out, quite rightly, that the cost of patternmaking is 
included in the contractor’s estimate for the work, but 
[ may explain that when a firm is able to borrow the 
necessary patterns, the Admiralty obtains a rebate on 
the price fixed for the contract. Similarly, if patterns 
are supplied to firms by H.M. Dockyards, an appro- 
priate charge is made for the loan.” 


On November 15, the Board of the American Iron 
and Steel Institute made a report to the Administrator 
| on the operations of the steel industry's code during the 
trial period and asked him to grant an extension. The 
following telegram was received from General Johnson 
on November 18 : “ The report of the representatives of 
the National Recovery Administration upon the 
operation of the Code of Fair Competition of the Iron 
and Steel industry and the accompanying report of the 
Board of Directors of the American Iron and Steel 
Institute were submitted to the President this afternoon. 
The President expressed his gratification with the 
operation of the code and with the resulting large 
increase in the number of employees and in wage pay- 
ments despite reductions in the operations in this 
industry ; and his willingness to extend the operation 
of the Code as requested. Let me also express to you my 
appreciation of the generous co-operation of the mem- 
bers of the Code of Iron and Steel Industry with the 
National Recovery Administration, and of the sub- 
stantial public benefits which have resulted from that 
co-operation. The administration of this Code has 
again clearly demonstrated that private and public 
interests in our great industries can be, and will be, 
jointly advanced by the careful formulation and wise 
administration of Codes of Fair Competition.” 


A communication despatched by the American Iron 
and Steel Institute on November 20, states that tele- 
graphic reports received from companies having 98 per 
cent. of the steel capacity of the industry, indicate that 
they were for the week beginning Monday, November 20, 
operating at 26-9 per cent. of their capacity as com- 
pared with 27-1 per cent. for the week beginning 
November 13. 


It is reported from Berlin that on December |, the 
German Employers’ Federation ceased to exist. Its 
individual members have joined the new Labour 
Front under Dr. Ley, the labour chief, who will eventu- 
ally create an employers’ division for each industry. 
The findings of the Labour Trustees, representing 
employers and workers will be binding on both sides. 
On December 15, new labour regulations are to come 
| into force and new labour offices to be established ; 
| the latter will, it is understood, completely control 
the labour camps, both compulsory and voluntary, and 
| regulate the flow of labour to the markets. 





| 
| The General Council of the Trades Union Congress 
are offering a prize of 201. for the best design of a com- 
| memoration medallion to be issued in connection with 
| the centenary of the six Dorsetshire labourers who were 
| tried, convicted and sentenced to seven years’ trans- 
portation overseas, for forming a trade union in 1834. 
A prize of 101. will be offered for the next best design. 
The designs are to be adjudicated upon by Mr. Eric 
Gill, Mr. Frank Dobson, Mr. G. T. Friend, and two 
members of the General Council 
Mr. W. Kean. Prizes are also offered for essays 
251. in an open competition, 20/. in a competition 
restricted to members of an affiliated union, and 151i. 
in a competition confined to rank and file trade unionists 
who are not salaried officials or full-time students, but 
actually working at their trades. The subject of the 
essay is “ The Social and Economic Significance of the 
Martyrdom of the Dorsetshire Labourers.” 





Addressing the members of the Manchester Luncheon 
| Club, Sir Felix Pole said that in industry they had 
| worshipped competition for far too long a time. Com- 
| petition had resulted in large losses of capital, and in 
| unnecessary additions to productive capacity. In his 
| view, it had also definitely reduced efficiency, for the 
| inevitable result of forcing down prices to unremunera- 
| tive levels was the cutting down of expenditure on 
| technical research. He regarded that as a bad thing. 
| With a view to the improvement of the position, he 
offered the suggestion that the Government should 
pass a brief Act of Parliament on the lines of the 
| Agricultural Marketing Act, which would be a charter 
|of trade associations authorised to produce schemes 
to be approved by the Board of Trade, providing that 
| manufacturers be registered by the appropriate asso- 
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ciation. Each association should be the controlling 
body within the industry_ itself, and its duty would 
be to regulate productive capacity, decide how unneces- 
sary capacity should be disposed of, define a reasonable 
and profitable level of prices, and see that such prices 
were maintained. It would deal with all problems 
affecting the industry and have statutory authority 
to enforce the decision of a preponderating majority. 





‘*A large manufacturer and spinner in Holland” 
has written to a correspondent of the Manchester 
Guardian, a letter in which the following appears :— 
“The export trade of Lancashire in the ordinary 
weaves is going to die out slowly. Quarrelling about 
four or six looms to us seems funny. Here in our 
district, on ordinary cloth, everyone runs 12 looms. 
We ourselves, on wefts 30s and above, give 16 looms 
plain to one weaver, 20 looms with one help, 30 looms 
with two helps, 32 Northrops with dobbies light and 
heavy goods mixed, one weaver with a help; on light 
plains (automatic) we have a few weavers with a help 
running 64 looms with over 90 per cent. efficiency.” 
The Manchester Guardian correspondent adds :—* | 
may say that even with these advantages this firm have 
had to close down looms formerly engaged on the Java 
trade, being quite unable to cope with the Japanese 
competition in that mar <et.” 

Moving the second reading of the new Unemploy- 
ment Bill in the House of Commons on Thursday last 
week, Sir Henry Betterton, the Minister of Labour, 
said that there were three main points in the reformed 
insurance system. The first was that it would be 
contributory, as he was sure the workers themselves 
would prefer it to be, and as the late Labour Govern- 
ment had given proof they intended it to be. The 
second was that there should be some relation between 
contributions and benefits. The Fund now showed 
a prospective net surplus of 8,500,0001. a year on the 
basis of a live register of 2,500,000 persons. He might 
have estimated the register at less, but he was not going 
to repeat the disastrous optimism of his predecessors. 
The best use that he could make of this surplus was to 
extend the maximum duration of benefit to those with 
good contribution records. This would add 167,000 to 
the beneficiaries and remove the same number from 
the necessity of submitting to a means test. 





The third main point, Sir Henry said, was that the 
Fund should be permanently solvent. This was 
secured by appointing a statutory committee to make 
annual reports on its condition and by enjoining the 
Minister to ask Parliamentary assent to orders embody- 
ing necessary changes. The committee would also 
draw up a scheme for the insurance of agriculture—a 
subject so difficult that Germany had this year been 
compelled to cut that industry out of insurance. The 
insurance of juveniles from the school-leaving age 
onwards would, Sir Henry added, fill the dangerous 
gap before juveniles entered industry, would give 
unemployed parents an extra dependent’s allowance, 
and would organise a network of instructional centres 
under local educational authorities. 


The official Labour amendment, which was moved 
by Mr. Greenwood, was in the following terms :— 
“That this House declines to assent to the second 
reading of an Unemployment Bill which fails to recog- 
nise that all the victims of the unemployment which is 
inherent in the modern system of industrial capitalism 
are entitled to equal and honourable treatment and 
maintenance from national funds so as to preserve 
intact their value to and status in the community.” 


In the Code of Fair Competition adopted for the 
American shipbuilding and ship-repairing industries, 
the maximum hours of workers paid by the hour are 
fixed at an average of 36 in the week, calculated over a 
period of six months, and 40 in any one week. In 
shipbuilding for the United States Government the 
maximum hours are 32 in the week. In both cases 
work in excess of eight hours in any one day must be 
paid for at a rate not less than time-and-a-half. The 
minimum wage rates are fixed at 45 cents an hour 
in the North and 35 cents in the South. Apprentices 
and learners may not be paid less than the minimum 
wage after two years of employment. Casual and 
incidental labour is to be paid for at not less than 80 per 
cent. of the minimum wage, the total number of such 
casual and incidental workers in any month not to 
exceed 8 per cent. of the total number of skilled and 
semi-skilled workers during the same period. The 
amount of differences existing before July 1, 1933, 
between the wage rates of different classes of workers 
receiving more than the established minimum wage, 
must not be decreased. In no case may any employer 
pay any worker a lower wage for the week of 36 hours 
than such worker was receiving for the same class of 
work for the 40-hour week before July 1, 1933. 
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THE LATE MR. G. E. W. 
CRUTTWELL. 


A VETERAN civil engineer passed away on Novem- 
ber 10 in the person of Mr. George Edward Wilson 
Cruttwell, who, for the past thirty years, had been 
a partner in the firm of Messrs. Sir John Wolfe Barry 
and Partners, 2, Queen Anne’s-gate, London, S.W.1. 
Mr. Cruttwell was born at Frome, Somerset, on 
December 5, 1857, and received his general education 
at Clifton College, afterwards passing on to King’s 
College (Applied Science Department), London. In 
October, 1876, he became an articled pupil of the late 
Mr. R. P. Brereton, and after a year in the office was 
for two years assistant resident engineer on the Neath 
Harbour railway and dock works under Mr. W. Bell. 
In November, 1879, he passed into the service of the 
late Mr. (afterwards Sir) John Wolfe Barry and Mr. 
H. M. Brunel, and, in 1883, became resident engineer 
in sole charge of the construction of the new bridge 
and station for the London, Chatham and Dover 
Railway, at St. Paul’s, Blackfriars, London. From 
1886 to 1894 he served as resident engineer on the 
Tower Bridge, and, when that structure was com- 
pleted, was appointed consulting engineer for the 
Bridge, which appointment he held until his death. 
In 1897, Mr. Cruttwell opened a private practice and 
took an office at Delahay-street, Westminster. Among 
other appointments, he held that of consulting engineer 
to the Orange Free State Government Railways and 
Public Works. He designed and superintended the 
widening of London Bridge by corbelling out, and in 
1900 obtained the premium of 1,000/. from the New 
South Wales Government for a design, submitted in 
competition, for Sydney Harbour Bridge. 

In 1901, Sir John Wolfe Barry invited Mr. Cruttwell 
to join his firm, and in his position as partner he 
had a full share of the responsibility for the design 
and execution of numerous important dock and 
harbour works at Barry, Grangemouth, Immingham, 
Newport (Mon), Grimsby, and elsewhere, as well as 
works on the Thames and the Wallasey Ferry works on 
the Mersey. He was also connected with harbour and 
river-improvement works in India and China, and was 
frequently consulted in matters concerning problems 
of river estuaries, more particularly those of the 
Thames and the Humber, of which he possessed very 
complete knowledge. Mr. Cruttwell was also connected 
with railway-bridge and structural-steel engineering in 
this country and abroad, and, among other works with 
which he was concerned were the Connel Ferry Bridge 
near Oban, and bridges on the Bengal-Nagpur Railway. 
In conjunction with his partner, Mr. K. A. Wolfe 
Barry, he surveyed and investigated upwards of 600 
miles of canals in England and reported thereon to the 
Royal Commission on Canals and Waterways in 1908 
and 1909. These reports are bearing fruit in the works 
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of improvement carried out by the Trent Navigation 
and the Grand Union Canal Company. During the 
war he was actively engaged on work for the Depart- 
ment of Explosives Supply and, since 1925, has acted 
as honorary consulting engineer to the Imperial War 
Graves Commission. Mr. Cruttwell was elected an 
associate member of the Institution of Civil Engineers 
on February 6, 1883, and was transferred to the rank 
of member on March 13, 1888. For his paper, “‘ The 
Foundations of the Two River Piers of the Tower 
Bridge,’ read during the 1892-1893 session, he was 
awarded a Telford Premium, and for his further 
contribution, “The Tower Bridge: Superstructure,” 
presented during the 1896-1897 session, he was awarded 
a George Stephenson Medal and a Telford Premium. 
Mr. Cruttwell became a member of the Institution of 
Mechanical Engineers in 1898, and was deputy- 
chairman of the Benevolent Fund at the time of his 
death. He was also elected a member of the Engineer- 
ing Institute of Canada on April 13, 1912. 


THE LATE DR. G. S. COLEMAN. 


WE note with regret the death of Dr. George Stephen 
Coleman, which occurred suddenly at his home at 
Withington, Manchester, on November 7. Dr. Coleman, 
who was Director of the Department of Municipal 
Engineering in the Municipal College of Technology, 
Manchester, lecturer in municipal engineering in the 
University of Manchester, and a D.Sc. (Engineering) 
of London University, was born on December 12, 1872. 
He was educated at Eastbourne College, and received 
his scientific training at University College, Bristol. 
He served a pupilage of four years, from 1891 to 1895, 
first under Mr. J. R. Workman and afterwards under 
Mr. A. P. I. Cotterell, during which time he carried 
out surveys for various undertakings, and was engaged 
on general municipal work. In 1896, he was appointed 
second engineering assistant to Mr. J. W. Brown, 
Borough Engineer of West Hartlepool, and for the 
succeeding two years was employed on the preparation 
of surveys, plans and estimates for a new sewerage 
scheme. Dr. Coleman came to Manchester in 1898 as 
second engineering assistant to Mr. T. de C. Meade, 
the City Surveyor, and, during the years which followed, 
was engaged on the preparation of detailed plans for 
covering in about 800 sq. yards of the Rochdale Canal, 
for three steel highway bridges and for a storm-water 
relief culvert, 10 ft. in diameter, about 600 yards long, 
and placed at an average depth of 80 ft. below the 
surface of the ground. In 1911, he became senior 
engineering assistant and continued to be engaged on 
designs for constructional steelwork, retaining walls, 
river improvements and general municipal work. 

Dr. Coleman relinquished his position on the Man- 
chester City Surveyor’s staff in February, 1914, and 
entered a private practice. Two years later he was 


appointed trench-warfare engineer for the North of 
England, under the Ministry of Munitions, and, in 
September, 1917, went to France, where he was engaged 
on special service for the Ministry of Munitions on the 
Western Front until March, 1918. He became Director 
of the Department of Municipal Engineering at Man- 
chester College of Technology in 1923, and under his 
able guidance much progress has been made during 
the past ten years. Dr. Coleman was elected an 
associate member of the Institution of Civil Engineers 
on January 12, 1904, and received a Telford Premium 
jointly with Professor Dempster Smith, his co-author 
for a contribution, entitled ‘The Discharge Capacity of 
Side Weirs,” which was presented during the 1922-1923 
session. Dr. Coleman was made an associate member 
of the Institution of Municipal and County Engineers 
in 1923, and a fellow of the Institution of Sanitary 
Engineers in 1924. Three years later he was elected 
president of the latter body. He became a member of 
the Royal Sanitary Institute in 1923, and was trans 
ferred to the rank of fellow in 1925. 


THE LATE MR. H. GRUNWELL. 


WE note with regret the death of Mr. Hartley Grun- 
well, which occurred at his home at Oakroyd-terrace, 
Manningham, Bradford, on October 26. Mr. Grun- 
well, who for the past twenty-three years had been 
inspecting engineer for the Port of London Authority, 
was born at Farsley, near Leeds, on June 23, 1854. 
He received his general education at the Commercial 
School, Fulneck, and in February, 1868, entered upon 
a pupilage of seven years in the works and drawing 
office of Messrs. John Butler and Company, Stanningley 
Ironworks, near Leeds. After serving as assistant 
engineer for some years, he was placed in charge of the 
firm’s mechanical department in 1885, and designed 
and superintended the construction, on site, of numerous 
works, including bridges, viaducts, railway stations, 


and engineering workshops. In 1888 he became 
assistant manager to Messrs. James Goodwin and 
Company, bridge-building and engineering works, 


Glasgow, and continued in this capacity until 1894, 
when he joined the staff of the Executive Engineer of 
the Glasgow Central Underground Railway. In 1898, 
Mr. Grunwell was appointed chief mechanical engineer 
on the Admiralty harbour works at Dover by Messrs. 
8. Pearson and Son, Limited, contractors, Westminster, 
and eighteen months later was transferred to the chief 
office of the firm in London. In 1910, Mr. Grunwell 
became inspecting engineer for the Port of London 
Authority, and was still holding this position at the 
time of his death. He was elected an associate member 
of the Institution of Civil Engineers on February 7, 
1888. 


THE EFFECT OF TIME AND TEM- 
PERATURE ON THE EMBRITTLING 
OF STEELS.* 


By A. M. McKay, M.Eng., and R. N. Arnorp, B.Sc., 
A.R.T.C. 


Tue increased use of alloy steels for high-temperature 
equipment has necessitated a careful examination of 
the physical properties of such steels, during prolonged 
service conditions. It is desirable that any steel used 
in practice should sustain the normal load conditions 
imposed upon it, without deterioration, during its 
possible life of service. Among disquieting features 
that have arisen in recent engineering development is 
the phenomenon of the “ age-embrittling” of steel. 
This displays itself by the serious embrittling, or 


Fig. 2. IMPACT TEST PIECE. 
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diminution in resistance to shock, of machine compo- 
nents when subject to working conditions at elevated 
temperatures, and has repeatedly been revealed in 
steam and other plant subject to similar conditions. 
Recent research has indicated that certain alloy steels 
are susceptible to this embrittlement if maintained at 
high temperature for a considerable period, but a 
systematic survey of this phenomenon, covering the 
phases of composition and physical state, has not been 
attempted. 

The embrittlement of alloy steels was emphasised 
by R. W. Baileyt in 1928, who, in a later contribution 

* Paper read before Section G of the British Associa- 
tion at Leicester, on Wednesday, September 13, 1933. 





+ Proc. Inst. Mech. Eng., 1928, page 439; ENGINEER- 
ING, vol. cxxiv, page 44 (1927). 
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to the subject,* recorded the results of tests on a series 
of steels. These indicated that many of the more 
useful nickel-chrome steels were susceptible to embrittle- 
ment, but those containing more than 0-7 per cent. 


Fig.3. STEEL A.(CURVES PLOTTED FROM TABLE 2) 
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maximum of 250 hours, and suggested that this period 
was sufficient to reveal the embrittling tendency of the 
steel. The authors, however, have reason to believe 
that tests of this duration are inadequate for a true 
determination of embrittlement phenomena. They 
have lately conducted a series of long-duration tests 
on various alloy steels in which dangerous embrittle- 
ment was only exhibited after long periods. In some 
cases as long as 1,000 hours elapsed before severe 
embrittlement was encountered. 

In addition to the embrittling of alloy steels, some 
work has also been instituted on the embrittling of 


| mild steel with time, after quenching from tempera- 


tures below the lower change point. The authors are 


| not aware of any publication dealing directly with this 


defect in mild steel, and are at present attempting to 
discover the mechanism of failure. In view of the 


approximately 800 deg. C. over long periods. These 
consist essentially of perfora tubes of asbestos 
composition, wound with nichrome wire. Each furnace 
is designed to accommodate two test pieces under 
similar conditions of stress and temperature, which is a 
particularly useful arrangement for the comparison of 
steels. The stressing of the test pieces is effected by a 
lever mechanism of 10 to 1 ratio. Each lever is 
provided with three case-hardened knife-edges, and the 
load is supported at the top of the frame by a spherical 
seating to ensure alignment. Temperature measure- 
ment is effected by the use of base-metal thermocouples 
and calibrated potentiometers, while in one case a 
calibrated automatic temperature recorder is employed. 


| No provision is made for automatic temperature control, 


but daily regulation of controlling resistances keeps the 
fluctuation of temperature to within + 10 deg. C. 








£ prver tee ; : : , : - 
_ | similarity of observed results, it would appear that the| The Izod impact test piece of circular section, Fig. 2, 
¥. | failure due to embrittlement of both alloy and mild |as used by H. P. Philpot and adopted by the Aero- 
27 | steels is traceable to the same fundamental cause. | nautical Inspection Directorate, has been employed 
= It was with the intention of surveying these problems | throughout the experiments. The results obtained 
oo as completely as time and facilities allowed that the | from this type of test piece are approximately 6 per 
(seas.c) work on the age-embrittling of steel was commenced. | cent. lower than those obtained from the standard 
' ' The results included in this brief survey relate only to | Izod test-piece of square section. The impact tests 
Curve 1l,—Izod impact values after soaking at 3 : ter : P : . 
650 deg. C. Unstressed. the preliminary investigations of an extensive subject. | were conducted in a 120 ft.-Ib. Izod machine, an 
_Curve 2. Izod impact values after soaking at TABLE IL. 
650 deg. C. Stressed, 5 tons per square inch, — - 2 _ — — —_— 
Curve 3.—Izod impact values after soaking at ; | | , 
500 deg. C. Unstressed. Reference Cc. Mn Ni. , OF | Mo. Va. Ww. ,_ Cu. 
Curve 4—Isod impact values after soaking at Letter. Percent. | Per cent. Per cent. Per cent. | Per cent. Per cent. Per cent Per cent 
500 deg. C. Stressed, 5 tons per square inch. — e— = — —EEE — a 
} Curve 5.—Izod impact values after soaking at], 0-10 0-43 11-8 | 99-5 | 2-86 
300 deg C Unstressed. ; B 0-27 0-41 2-47 0-42 0-79 a 
Curve 6.—-Izod impact values after soaking at | ( 0-31 0-59 3-51 | 0-92 - 0-04 
300 deg. C. Stressed, 5 tons per square inch. D 0-25 0-54 3-11 1-34 0-43 0-18 | 0-05 
Curve 7.—Vickers diamond hardness numbers. > os - oy J - — 
Minimum values. “20 * 2s “20 = 
Curve 8.—Vickers diamond hardness numbers. | e a - +e oy . on 1-44 Si. s. P. 
Maximum values, ‘Per cent Per cent Per cent. 
Curve 9%.—Vickers diamond hardness numbers. | | 0-16 0-65 | ~ 0-049 0-050 
Mean values. J 0-29 0-73 0-110 0-024 0-037 
All specimens fractured at atmospheric temperature. a ! 
TABLE II.—STEEL A. TESTED IN THE “ AS-ROLLED” CONDITION. 


Izod Impact (ft.-lb.) after Soaking at 


300 deg. 


Izod Impact (ft.-lb.) after Soaking at 
500 deg. ¢ 


Izod Impact (ft.-lb.) after Soaking at 
650 deg. C. 


| 























Duration of Soaking Test-piece Stressed, Test-piece Unstressed. Test-piece Stressed, Test-piece Unstressed. ||  Test-piece Stressed, Lest-piece Unstressed. 
Hours 5 tons per sq. in 5 tons per sq. in | 5 tons per sq. in 
| | 
Broken at Broken at Broken at Broken at Broken at Broken at Broken at Broken at | Broken at | Broken at Broken at Broken at 
20 deg. C 300 deg. ¢ 20 deg. ¢ 300 deg. C 20 deg. ¢ 500 deg. C. 20 deg. C 500 deg. C. 20 deg. C. 650 deg. ( 20 deg. C. 650 deg. ¢ 
. saa po ~~ —_—_— 
0 is 87 38 37 is 31 38 31 | 338 38 
12 42 tl 42 40 43 . 49 | 40 41 
24 45 53 47 51 474 43 50 67 37 25 394 28} 
48 50 52 55 52 50 43 53 40 33 234 35 

168 (1 week) 92 87 93 854 574 69 64 74 22 174 20 214 

336 (2 weeks) 93 85 91 82 49 62 53 66 20 18 19 20 

672 (1 month) ot 79} 92 77 254 36 244 35 194 18 194 21 
1,344 (2 months) 97 81 90 79 26 30 25 23 19 18 22 22 
2,688 (4 months) 65 65 63 63 22 27 21 204 18 17 20 21 
4,032 (6 months) 44 49 41 45 15 26 204 23 ] 17} 16 19 21 

! 
TABLE III. . 
~ | Fig.4. STEEL A.CURVES PLOTTED FROM TABLE 2) 
izod Impact Value at Atmospheric Temperature (ft.-Ib.) Su) | | | | 
& ——— | +— + + + 4 
Duration of Steel B. | Steel ( Steel D | | 
Soaking i] 90 ~~ 
Hours | | 3 RO 4+—___ 
rest-piece —— | Test- piece — | Test-piece Teat. 
Stressed, — A oan i Stressed, ee | Stressed, oe | 
5 tons per sq. in . . 5 tons per sq. in : 5 tons per sq. in. : * a 
0 65 65 | 87 87 80 | 80 pee TY 
24 34 28 75 70 — 
48 26 21 67 64 } — z 3 

168 (1 week) 14 10 50 45 = Se nn ta nnn oP 

504 (2 weeks) ..| 61 58 84 8} 33 25 10) F | | | 
1,008 (6 weeks) | 63 [10] 60 [15] 9 = 23 19 % aaa | a | | | 
2,016 (3 months) 53 and 57 67 and 73 6} 8 20 17 40 

Duration Soaking. ...Hqurs. 
| (3925.0) -_ . Hoye tesume” 
TABLE IV. , , 
. — Curve 1.—Izod impact values after soaking at 
Izod Impact Value at Atmospheric Temperature (ft.-Ib.) 650 deg. C. Unstressed. ' 
Curve 2.—Izod impact values after soaking at 
. . 650 deg. C. Stressed, 5 tons per square inch. 
Steel E Steel | Steel G. | Steel H. Curve 3.—Izod impact values after soaking at 
Duration of | Duration aaa — |500 deg. C. Unstressed. : 
oo Teet-pi | Test-pi o Curve 4.—Izod impact values after soaking at 
ours est-piece est-piece . | . ! Ny 
| Stressed, Test- piece Stressed, | Test-piece ng Test-piece | Test-piece ~ deg. . — 5 oy Pek ~ gen ny ceaaini at 
5 tons per Unstressed 5 tons per | Unstressed. , Unstressed Unstressed. urve 0.—izod impact valu acer g 
sq. in | sq. in. 300 deg. C. Unstressed. ' 
| } | Curve 6.—Izod impact values after soaking at 
| | | 300 deg. C. Stressed, 5 tons per square inch. 
0 72 72 80 | 80 0 67 | 50 For curves | and 2, specimens fractured at 650 deg. C. 
12 774 72 89 85 a. 264 4 For curves 3 and 4, specimens fractured at 500 deg. C. 
24 73 73 87 82 68 20 364 Lanene deg. C. 
48 69 75 86 80 360 22 31 For curves 5 and 6, specimens fractured at 300 deg 
‘ rool ol 7 5 | 72 2 ‘ . “ 

504 {S wan A oa ‘0 854 a2 4 100 A 33) electric furnace being situated near at hand for high- 
1,008 (6 weeks) 68 72 a4 82 . - temperature tests. For such tests a steel clamp is 
2,016 (3 months) | 68 | 74 87 85 - - employed, in which the previously soaked test-piece 
cieteetl = _ — : —____________ | is fixed. Both are placed in the furnace and reheated 
molybdenum seemed free from this defect. In this| Apparatus used for the Investigations.—In Fig. 1, page | to a few degrees above the required temperature of 
research Bailey confined the duration of his tests to a| 623, one of the three high-temperature units employed | fracture, and after maintaining the temperature for 

- —_ for research on steels at the University of Sheffield is | 15 or 20 minutes, are quickly transferred to the anvil 

* Proc. Inst. Mech. Eng., 1932, page 227; Enortneer.-| illustrated. Each unit is composed of a series of electric | of the machine, and the hammer released. By taking 

furnaces capable of maintaining temperatures up to | the time interval between the removal from the furnace 


Ino, vol. cxxxiii, page 261 e¢ seg. (1932). 
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Fie. 1. 


and the impact of the hammer, the actual temperature 
can be determined from previously obtained cooling 
curves. The temperature of fracture is thus readily 
obtained within the limits of + 5 deg. C. 

Ten steels of a character fairly representative of 
those in commercial use have been tested. All are of 
a type used extensively in practice, their analyses being 
as shown in Table I, page 624. 

Results of Tests.—The results of some of the tests 
carried out on these steels, showing their initial heat 
treatment and condition before testing, the duration 


TABLE V. 


Steel I. | Steel J. 





Water quenched from 
450 deg. C. 


Water quenched from 
50 deg. C. | 


Ageing Time. Impact Value. | Ageing Time. | Impact Value. 
Ft.-Ib. 


Hours. Hours. lb. 
Before 103 Before 66 
quenching quenching 
21 1024 4 834 
96 994 168 67 
312 100 336 54 
744 58 791 474 
1,056 744 1,010 48} 
1,680 603 - _ 
3,000 32 ~ 


of heating in the furnace, &c., are shown in the Tables 
II to V, page 624and above. The Izod values given in 
the tables are the average of the three notches per test 
piece. 

Table II shows the results of tests with steel A in 
the “as-rolled” condition. The Tables are plotted 
in Figs. 3 and 4. Results of tests of this steel, after 
oil quenching from 950 deg. C., are being obtained. 
They indicate that embrittlement still occurs, but that 
the shapes of the curves, Figs. 3 and 4, are somewhat 
modified, 

The results for steels B, C and D are shown in 
Table III. The heat treatment was :—Oil-quenched 
from 830 deg. C., tempered at 650 deg. C. for half an 
hour, and oil-quenched. 

Table IV gives the results for steels E, F, G and H. 
Heat treatment of steels E and F was :—Oil-quenched 
from 830 deg. C., tempered at 650 deg. C. for half an 
hoar, and oil-quenched. The heat treatment of steels 
G and H was:—Cooled in the furnace from above the 
upper change point. 




















Fie. 3. 


Ageing of Mild Steels.—Two steels, I and J (see 
Table I) were quenched in water from 650 deg. C. 
and 450 deg. C., respectively. The Izod values obtained 
from these, after remaining under atmospheric condi- 
tions for various periods, are shown in Table V. 

In the foregoing, steel A has been dealt with most 
thoroughly, the embrittlement being studied for periods 
varying from 12 hours to 4,000 hours (six months), 
heating continuously at three temperatures, nemely, 
300 deg. C., 500 deg. C., and 650 deg. C. Four test 
pieces, two stressed and two unstressed, were heated 
for the periods given in the tables. One of the stressea 
specimens and one of the unstressed were broken at 
atmospheric temperature, the other two were broken 
at the temperature of soaking. Some idea, therefore, 
of the rate of embrittling can be obtained, together 
with the effect of stress and of temperature on the 
embrittling properties of the steel. The other alloy 
steels of Table I are dealt with less fully in this brief 
survey, the results from these steels relating only to 
the embrittlement at 500 deg. C. In all the cases 
a uniform stress of 5 tons per square inch has been 
employed, which is representative of that to which 
alloy steels are subjected at elevated temperatures in 
practice. The temperatures of 300 deg. C. and 500 deg. 
C. were also selected from practical considerations. 


(T'o be continued.) 
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THE MORRIS SCREW PUMP. 

OF recent years for services requiring the raising of 
large quantities of water, &c., through relatively small 
heights, the screw pump has become exceedingly 
popular. Such services cover many of the conditions to 
be found in irrigation and drainage work, the handling 
of sewage, slurry, circulation of condensing water, &c. 
The additional advantage in many such cases, that the 
screw pump can pass refuse of all types, stones, silt and 
other matter, is a further incentive to their use. Several 
such pumps have been described at one time and another 
in these columns. In Figs. 1 to 3, annexed, we illus- 
trate a design introduced by the Morris Machine Works, 
of Baldwinsville, N.Y., U.S.A. These pumps are made 
in sizes from 16 in. to 60 in., in either vertical or hori- 
zontal types. The former pattern is shown in our 
illustrations. Features of the design include high 
efficiency and high speed at low heads, large ports 
and passages, and a minimum of wearing parts. 

The casing takes the form of a carefully proportioned 
volute, fitted with two removable discs. These permit 
of the ready removal of the propeller and shaft. These 
discs are accurately machined to correct clearance. 
By removal of the disc B, the interior of the pump is 
accessible without disturbance of the pump connections. 
The suction disc A is cone-shaped and provided with 
guide vanes; a conical guide is also provided in the 
centre and covers the propeller boss. The vertical type 
of pump is provided, as shown in Fig. 1, with a suction 
elbow, provided with bolting flanges, &c. The pump 
illustrated in Fig. 1 is a 42-in. pump, running at 600 
r.p.m., at which speed it delivers 45,000 g.p.m. against 
a head of 22} ft. 

The propeller, shown in the drawing Fig. 2, and also 
in Fig. 3, is of the open screw type, balanced for end 
thrust. The ample clearance between blades allows 
water containing all manner of solids and trash to be 
easily handled. The blades are finished smooth, At 
the leading edge they are well-rounded. Each propeller 
is tested for balance. The propeller is fixed to the shaft 
by a nut protected by the conical guide in the suction 
disc as shown in Fig. 2. The propeller blades revolve 
in a part of the casing C, which is separated from the 
suction disc A, and can be easily renewed if wear should 
take place. At the upper end the propeller boss is 
fitted with wearing rings, and corresponding rings are 
fitted in the hub disc B. The propeller boss being hollow, 
the pressure on the two sides of these rings differs, being 
equivalent to the suction on one side and the delivery 
pressure on the other. These rings are made, therefore, 
with very small clearance, but are easily renewable 
in case of need. The shaft is provided with a long sleeve 











626 


bearing as close to the plane of the blades as possible, 
and with a deep stuffing box immediately above, 
supplied with fresh water or grease as a seal. The inner 
sleeve bearing is also lubricated with water or grease. 
Above these is a steady bearing, also mounted in the 
same hub disc casting B. This part of the casting is 
made specially rigid by means of ribs and a y« The 
steady bearing is also of ample length, lubricating oil 
in this case being continuously circulated by an oil 
thrower at the bottom. In the vertical type inter- 
mediate bearings are used if the shaft-length exceeds 
8 ft. 





In the horizontal type, the pump is similar to the | 


vertical design, so far as the suction, volute, propeller 
and hub dis 
pump in the horizontal type, support 
given by legs cast on the volute casing. The steady 
bearing in the horizontal patterns embodies a long 
oil-ring lubricated sleeve bearing beyond which is a 


18 


support ° 


double thrust ball bearing. 


CONTRACTS. 


Messrs. MERRYWEATHER AND Sons, Limrrep, Green 
wich-road, London, 8.E.10, have received an order from 
the Manchester City Council for a motor turntable 


tire-escape with all-steel ladder, capable of extension to a 





height of 100 ft The machine will also be fitted with 
telephone equipment and will carry a powerful searchlight 

Messrs SABCOCK AND Witcox, Liurrep, Babcock 
House, Farringdon-street, London, E.C.4, have received 
on order for Bailey water-cooled furnaces for the eight 
boilers installed by them in 1 7 at the Kearsley power 
station of the Lancashire Electric Power Company. 
This will increase the evaporation of each unit from 
75,000 Ib. to a normal load of 95,000 Ib. of steam per 
hour 

Messrs. C. A. Parsons Aanp CoMmMPANY LIMITED, 
Heaton Works, Newcastle-upon-Tyne, have received an 


order for a large turbo compressor capable of delivering 
900,000 ecu. ft. of gas per hour at an absolute pressure of 
154 Ib. per square inch The compressor will run at a 
speed of 5,670 r.p.m.. and will be driven by step-up | 
gearing from a steam turbine running at 3.300 1 p.m 

Messrs. Str W. G ARMSTRONG WHITWORTH AND 
Company (ENGIneers), Limrrep, Scotswood, Newcastl 
upon-Tyne, have received an order from the Great 
Indian Peninsula Railway for a Diesel-clectric railcar 
for use on the Central Provinces Railway It will be 
equipped with a 122-140 brake horse-power engine 

PERSONAL. 

Messrs. A. C. Wiexman, Liurrep, Coventry, have 

been appointed sole lling agents in Great Britain for 


open-fronted and inclinable 


the Humphris patent presses, 








which are made by Messrs. Mass Products, Limited, 
Newtown, Parkstone, Dorset 

Messrs. Scutess-Derrigs A.G., Dusseldorf, have, as 
from December 1, appointed Messrs. Schiess-Defries 
Great Britain), Limited, 25, Victoria-street, London, 
S.W.1, to be their sole representatives and selling agents 
in Great Britain for the whole of their products. The 


new company has also acquired from the parent company 
the sole manufacturing in the British Empire 
for some of their machines, and are in a position to offer 
German-built 


rights 





certain machines, either British or 

Mr. J. A. Hown, M.I.E.E., M.1.Mar.E.. who has been 
for many years the London manager of Messrs. Laurence, 
Seott and Electromotors, Limited, at Australia House, 
Strand, W.C.2, has been appointed a local director of 





the company, and will continue to control the business 


of the London office 


or Water Sortrener Measrs. 
Company, Limited, Brookfield 
House, 62-64, Brook-street, London, W.1, have recently 
presented to the Museum, South Kensington, 
London, 8.W.7, a scale working model of the automatic 


WorKING Mopetr 
William Boby 


and 


Science 


apparatus of their Simplex lime-soda water softeners. 
On pressing a push button, water flows and sets the 
model working: we understand that the Museum 
officials have complimented the firm on the excellent 


appearance and operation of the model 


Temrerature CHaArRt An attractive and useful 


temperature chart has recently been prepared under the 


direction of Sir Robert Hadfield, Bart., F.R.S., and the 
research ce partment of Messrs Hadfield’s Limited, 
Sheffield The chart measures 21 in. by 9 in., and 


running down the centre is a conventional thermometer 
On the right-hand side of the latter are tabulated 
the melting and boiling points, on the Centigrade scale, 
of elements, refractories, steels and other materials, used 
principally in metallurgy, these being separated into 
two columns to facilitate reference On the left-hand 
side are indicated the temper and temperature colours of 
steel, together with various natural and industrial 
temperatures, the remarkably low temperature of 

273-05 deg. C., recently obtained by Professor De Haas, 
of Leyden, being shown For greater clarity and ease 
in reference, the various classes of data are separated in 
colours The present chart new 
edition, with many improvements and additions, of one 
prepared some years ago, and much appreciated by 
metallurgists and engineers. It is obtainable, price Is., 
from Messrs. Hadfields, Limited, Research Department, 
Sheffield 
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TENDERS. 
We have received from the Department of Overseas 
| Trade, 35, Old Queen-street, London, 8.W.1, particulars 
|of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases 

Electrical Equipment.—The supply of high- and low- 
tension switchgear, oil-immersed transformers, cables, 
| haulage winches and motors. The Egyptian Ministry 
| of Communications, Alexandria; February 26, 1934. 
(Ref. No. A.Y. 12,094.) 

Electric Lamps The supply of 18,300 electric lamps 
of various ratings. The Municipality of Casablanca, 
| Moroeco ; December 19. (Ref. No. A.Y. 12,097.) 

The supply of 10 or 20 thirty- 
| passenger omnibus chassis driven either by petrol or 
The Municipality of the 
January 31, 1934. 





Omnibus Chassis. 
compression-ignition engines 
| City of East London, South Africa ; 
| (Ref. No. G.Y. 13,198.) 
Small Pharmaceutical Plant 
eally-driven mill for ointments, 


rhe supply of an electri- 


an electric pressing 





machine for tinctures, and a distilling apparatus. The 
Egyptian Ministry of the Interior, Cairo; January 13, 
1934. (Ref. No. Y. 12,099.) 

Wiaduct Superstructures.—The supply of steel super- 
structures for three railway viaducts. The Rio Grande 
do Sul State Railways, Brazil February 12, 1934. 
(Ref. No. G.Y. 13,202.) 

Fuse Wire and Solder.—A firm in Winnipeg is desirous 
of receiving quotations from United Kingdom manu 


facturers of fuse wire and acid-core and resin-core solder. 


(Ref. No. G.Y. 13,187.) 
Expanded-Metal Lath, c&« \ firm in Vancouver 
| wishes to be placed in touch with United Kingdom 


manufacturers of expanded-metal lath and corner bead 
(Ref. No. G.Y. 13,184.) 

lerial Ropeway The Federal Department of 
Ports and Railways has granted a for the 
building of an aerial ropeway for the transport of passen- 
the Schwagalp to the Santis Wire rope, 
required. (Ref. No. G.Y. 13,199.) 


Swiss 


concession 


from 
will be 


gers 
| &e., 


| 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLesprovucHn, Wednesday. 
The Cleveland Iron Trade Searcity of Cleveland pig 
iron is more acute than ever, and unless output is sub- 
the very near future, regular 
compelled te draw supplies from 
Midland iron is arriving for 


increased ue 
will 


4 good deal of 


stantially in 


customers be 


elsewhere 


consumption on Tees-side, and sellers of Midland pig 
are competing successfully with dealers in the products 
of this area, for Continental trade. Tees loadings for 
export are light, though merchants are understood to 


be offering Cleveland iron at very low figures for shipment 


abroad. Consumers on the North-east coast are calling 
for larger supplies of Cleveland pig, and increase of 
deliveries to Scotland would be welcomed by users 


beyond the Tweed. Export prices vary, but are quite 
10s. below figures for local delivery No. 3 g.m.b. is 
62s. 6d. delivered within the Tees-side zone, 64s. 6d 


delivered to districts a little beyond the Middlesbrough 
6: 3d. delivered Falkirk, and 3d. delivered 
Glasgow. No. 1 grade of iron is at a premium of 2s. 6d. ; 
and No. 4 foundry is at a discount of Is. 
Hematite.—Stocks 
and are decreasing at a rate that promises soon to reduce 
accumulations to inconveniently small dimensions 
Withdrawals will be heavier than ever after next week, 
when production will irtailed by Messrs. 
damping down for six weeks for repairs two furnaces 
at their Normanby Ironworks. Further sales to Sheffield, 
the Midlands, and to South Wales but 
business with overseas firms is small owing to continued 


area, 658 





of hematite are very largely sold, 


be <« Pease 


are reported, 


comparative cheapness of Continental hematite for use 


abroad. Ordinary East Coast brands are 60s. f.o.b. 
for shipment to foreign ports, and 62s. 6d. f.o.t. makers’ 
works for other business 

Foreign Ore There is no new feature of moment in 
foreign ore Rubio of 50 per cent. quality remains at 
l6s. 6d. c.i.f. Tees 

Blast-Furnace Coke.—Durham blast-furnace coke 
quotations are expected to advance further Output of 


ovens is increasing, but the additional supply is promptly 
absorbed Good average qualities are 17s. 6d. for early 
delivery to Tees-side works, and for supply over periods 
next year 18s. and upward is asked 

Steel.—Demand for semi 
finished steel continues heavy. Sales already made will 
keep makers fully occupied well into the new year. 
Consumers of soft billets complain of diffic ulty in securing 
There considerable activity in 
several finished iron and steel. Manufac 
turers of constructional material have a lot of work on 
hand and are booking further orders, and producers of 
railway requisites are busier than of late, while rather 


Manufactured Iron and 


sufficient 1s 


branches 


supplies 


of 





better accounts are to hand concerning departments 
dependent upon shipbuilding. Quotations are steady. 
Common iron bars are 9. l5w best bars, 101. 5e. ; 
double best bars, 101. 1l5e treble best bars, 111. 5s. ; 
packing (parallel), 8i packing (tapered), 10/.; steel 
billets (soft), 5. 12s. 6d steel billets (medium), 
61. 17s. 6d.; steel billets (hard), 71. 7s. 6d.: iron and 
steel rivets, Lil. 5 steel ship plates, 8/. l5s.; steel 


angles, 81. 7s. 6d.: steel joists, Sl. l5« heavy sections 
of steel rails, 8/. 10s. for parcels of 500 tons and over. 
and 91. for smaller lots; fish plates, 12/. 10s 





sheets (No. 24 gauge), 101. 5s. for delivery to home 
customers and 9/. 5s. f.o.b. for shipment abroad ; and 
galvanised corrugated sheets (No. 24 gauge), 12/. 15s. 
for delivery to home customers and I1l. 5s. f.o.b. for 
shipment overseas. 

Scrap.—Dealers in iron and steel scrap are meeting 
with keen Continental competition, and quotations are 
easier. 

Imports of Iron and Steel.—Statistics issued this week 
place the imports of iron and steel to the Tees last month 
at 902 tons, compared with 209 tons in November last 
year and 337 tons in October this year. For the past 
two months 1,239 tons were imported, compared with 
7,901 tons in October and November last year. Pig- 
iron imported in the past two months amounted to 
only 38 tons, as against 436 tons in October and 
November last year. 

Tees Iron and Steel Shipments.—Shipments of iron and 
steel from the Tees in November totalled only 36,422 
tons, as compared with 45,760 tons in October. This 
fall is due largely to temporary suspension of hematite 
pig-iron shipments to South Wales, and to a decline in 
loadings of steel for foreign destinations. Of last month’s 
clearances, 11,966 tons were pig-iron, 1,273 tons manu- 
factured iron, and 23,183 tons steel. Scotland was the 
largest buyer of pig-iron last month, taking 5,300 tons, 
while the only foreign buyer of note was Italy with an 
import of 2,525 tons. Most of the manufactured iron 
exported went to South Africa (402 tons) and to Trinidad- 
Tobigo (206 tons). Principal customers for steel were : 
South Africa, 2,679 tons; India, 2,384 tons; Denmark, 
1,492 tons; and Straits Settlements, 1,328 tons. 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—During the past week or two 
the outlook in the Scottish steel trade has brightened 
up considerably and the booking of orders for over twenty 
new vessels since the beginning of November is largely 
responsible. The tonnage of plates and sections for 
these orders will mean quite a fair amount of activity 
at the steel works and will also mean the employment 
of a large number of men with more regularity than 
has been the case for a long time. Other important 
contracts, involving quite a respectable amount of steel 
material, have also been reported recently, and so the 
prospects for the next few months are very much brighter 
than at one time seemed probable. The demand for 
steel for constructional purposes, while rather better, 
is not too good just at the moment. Export business 
is not very brisk and the depreciation of the American 
dollar will tend to put a check on expansion of overseas 
orders in general. In the black-steel sheet trade quite 
a fair amount of activity for both light and 
heavy gauges, but galvanised sorts are extremely quiet. 
New business for export is difficult to pick up since 
America has become a more serious competitor. Prices 
as follows :—Boiler plates, I. 


exists 


and 





are unchanged are 
per ton ; ship plates, 81. 15s. per ton ; sections, 8l. 7s. 6d 
per ton; black-steel sheets, }-in., 8/. per ton; and 
galvanised corrrugated sheets (No. 24 gauge), 121. 15s. per 
ton, in minimum 4-ton lots, all delivered at Glasgow 
stations, 

Malleable-Iron Trade.—The malleable-iron trade of 


the West of Scotland cannot be said to be any better 
this week, although the home inquiry is more encouraging. 
Export business very slow. The re-rollers of steel 
bars are still quiet and orders being booked show little 
The following are the current market quota 
tions :—Crown bars, 9/. 15s. per ton for home delivery, 
and 91. 5s. per ton for export ; and re-rolled steel bars, 
71. 58. per ton for home delivery, and 61. 15s. per ton for 
export. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade have not changed but the outlook 
considerably better than it has been for months, and 
makers are very hopeful of an early improvement in 
demand. The number of furnaces in blast remains at 
nine, but there is a possibility of one or two more being 
put into commission in the near future. To-day’s 
market quotations are as follows :—Hematite, 66s. per 
ton, delivered at the steel works; foundry iron, No. 1, 
67s. 6d. per ton, and No. 3, 65s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, December 2, was only 146 tons. Of this 
total, 74 tons went overseas and 72 tons coastwis« 
During the corresponding week of last year the figures 
were 45 tons overseas and 50 tons coastwise, making the 
total shipment 95 tons. 

Shipbuilding.—In the Scottish shipbuilding industry 
the most outstanding feature is the large number of new 
contracts booked during the month of November, the 
total being twenty-one, aggregating about 70,000 tons. 
In addition to these, orders were secured for at least 
ten small craft—yachts, &c.—by Clyde builders. Of 
the new contracts placed, it is interesting to note that 
at least six of them are for cargo-carrying vessels, which 
means that some owners are looking into the future and 
intend bringing their fleet up to date. Two 12,000-ton 
d.w. oil tankers are included in the above orders. The 
outleok in the industry is now very much brighter, and 
as there are several important orders still pending, it 
would appear that we are on the eve of better times. 
Allied trades will benefit considerably, and in commercial 
circles in the West of Scotland the improvement in the 
shipyards is gladly welcomed, although it is realised 
that nothing approaching a boom has taken place. 
The output for the past month was, indeed, small and 
consisted of a motor coaster on the Fdrth and a small 
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black ' tug in the Aberdeen district. 
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NOTES FROM THE SOUTH-WEST 
Carpirr, Wednesday. 

National Grid Reaches Swansea.—After the necessary 
tests had been carried out, the connections with the 
Swansea Power Station on the National grid were 
completed on December 3, and the grid brought into 
service to that point. The arrangements will enable the 
grid to act direct with the new power station at Tir John 
North when that is completed. 


Swansea’s New Power Station.—Swansea Corporation 
Electricity Committee have decided to recommend the 
acceptance of the tender, at 47,0661., of Messrs. E. Turner 
and Sons, Ltd., Cardiff, for the erection of the building 
of the new main power station of the Swansea Corporation 
at Tir John North. Tenders for steampipes, valves and 
cranes were referred to Messrs. Preece, Cardew, and 
Rider, the consulting engineers, for report. 

Swansea Drainage.—Swansea Sewerage and Drainage 
Committee propose to proceed with additional works in 
respect of the suburban areas of Langland Bay and 
Newton, and also Sketty and Brynmill, and application 
is being made to the Ministry of Health for authority to 
obtain the necessary loans, and also for unemployment 
grants. The revised estimates for these works amount 
to 45,5001. The works are considered to be of a necessary 
character. ‘ 

Mumbles Lay-Up Question.__Strong representations as 
to the need of a lay-up at the Mumbles for fishing and 
other vessels at their moorings was made by a deputation 
to the Swansea Corporation Parliamentary Committee. 
It was proposed some time ago to construct a break- 
water at a cost of about 15,0001., but it is now desired 
to make a wall near the Nab Rock, giving shelter “for 
vessels in a natural curve of Swansea Bay. It was 
urged that as the fore-shore was being eroded, the 
Mumbles Railway Company should contribute to the 
scheme, as it would be to their advantage. When the 
Mumbles Railway extensions were made, a new lay-up 
for vessels was constructed, but this has ceased to be 
of any use, because it has been partly destroyed and 
partly choked by debris thrown up by the sea. 

Anti-Coal Breakage Inventions.—There seems to be 
no limit to inventions for the shipment of coal without 
breakage, although for various reasons few of such 
inventions are brought into actual service. A Tonyrefail 
collier, Mr. Reuben Loosemore, has invented a revolving 
spiral chute, which can deliver coal in any part of a 
ship’s hold, and for which he claims big advantages. The 
apparatus, which, unladen, weighs 2 tons 2 ewt., can 
deliver up to 20 tons of coal a minute and makes the 
employment of trimmers unnecessary. The drop for 
the coal would be from 18 in. to 3 ft., according to the 
circumstances, while the apparatus would be moved, as 
the coal rises in the ship’s hold, by a crane. 

Floods in Glamorganshire.—A special sub-committee 
has been appointed by the Glamorgan County Council 
to investigate the question of flooding in various parts 
of the county. In view of this decision, the special 
joint conference of local authorities, convened by the 
Pontardawe Council to discuss proposals for dealing 
with the floods in the River Towy, has been postponed. 
Various remedies are suggested, including the clearing 
of silt in the river, resulting from colliery rubbish being 
washed into the stream, and also the clearing of obstruc- 
tions resulting from mining subsidences. 

Admiralty and Welsh Coal.—Efforts, on the part of 
the “‘ Back to Coal Movement’ in South Wales, to 
induce the Admiralty to return to coal as a fuel for the 
Navy were again disappointed when the First Lord of 
the Admiralty, Sir Bolton Eyres Monsell, stated that 
the Admiralty could not accept the views put before 
them, as the cost of the conversion of the Navy to coal fuel 
would amount to a considerable sum. If the Navy used 
coal exclusively, its consumption would only represent 
about half of one per cent. of the national output of 
coal. The Navy formerly used Welsh coal exclusively, 
and if using Welsh coal now, would require about 
1,000,000 tons per annum, or about 3 per cent. of the 
Welsh output, employing constantly over 3,000 miners, 
besides other workers. 


NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

General Review.—The slight but welcome improvement 
noted in the last few weeks in several branches of the 
North-Western heavy engineering industry is being 
steadily maintained, and the iron and steel trades 
generally are now facing the future with greater confidence 
than for some considerable time past. Calls for steel are 
still on a restricted scale, but expansion of the demand 
is anticipated shortly for locomotive boiler plates, follow- 
ing the receipt of important contracts by local firms 
from the London Midland and Scottish Railway Com- 
pany. Moreover, structural engineers are now buying 
rather more freely, and lighter products are in moderately 
good demand. Foundry-iron business is fairly active. 
Larger quantities are now going into consumption, and 
users are showing a greater inclination to negotiate for 
forward supplies to cover requirements into the early 
months of next year. No change has been made in the 
price position of foundry iron, in the Manchester zone, 
as a result of last week’s meeting of the Central Producers’ 
Association. 

Recent Contracts and Prospective Orders.—Confirmation 
by the Middlesbrough Town Council of a recommendation 
from its Transport Committee for the purchase of new 
motor omnibuses, provides further useful work for 
Messrs. Leyland Motors, Limited, Leyland, near Preston. 
The contract is for six Leyland chassis with compression- 
ignition engines, complete with Leyland Titan all-steel 





5l-seater bodies, at a cost of 11,325/., and nine Leyland 
chassis with trol engines, complete with Leyland 
Titan all-steel 52-seater bodies, at 15,2101. Messrs. A. V. 
Roe and Company, Limited, Newton Heath, Manchester, 
are constructing three autogiros for the Messrs. Cierva 
Autogiro Company, Limited, London; and Messrs. 
Bertram Thomas, Manchester, are to supply 400-volt, 
alternating-current, substation switchgear required by 
the Manchester Corporation Electricity Department 
during the next twelve months. After having been idle 
since June, 1931, a partial restart has been made this 
week at the Brymbo steelworks, near Wrexham. It is 
hoped that several hundred men will be employed 
shortly. Representatives of Messrs. Craven Bros. 
(Manchester), Limited, machine-tool manufacturers, of 
Reddish, near Stockport, have left England for Russia 
to discuss with Soviet officials, important machinery 
contracts which are shortly to be released. In the last 
two years the firm has carried out extensive orders for 
Russia, and the present contracts under consideration 
would, if secured, enable them to reabsorb a considerable 
number of men. The decision of the Manchester 
Corporation Electricity Department to replace brick 
chimneys by steel chimneys at the Barton power station 
will, it is hoped, provide useful work for local firms. 
The substitution will cost approximately 23,0001. 








NOTES FROM SOUTH YORKSHIRE.” 


SHEFFIELD, Wednesday. 

Iron and Steel.—-The demand for raw and semi-finished 
steels is one of the bright spots of local industry. Output 
shows a considerable increase as compared with six 
months ago. According to the latest statistics, Sheffield 
is turning out something like 95,000 tons of steel ingots 
and castings per month. If the recent improvement is 
maintained, it is confidently expected that the 100,000 
mark will be reached early in the New Year. The call for 
basic steel is so active that some works are unable to 
cope with requirements. In other instances, furnaces 
which have been idle for many years have been relighted. 
Acid steel also appears to have taken a turn for the 
better. One big local concern has just placed an order 
for the installation of a 60-ton furnace. Another firm 
hopes to operate in the next few weeks a new electric 
furnace. Rolling mills, forges, press shops, and sheet 
mills are working at increased capacity. Axle, tyre, 
and spring plants are enjoying more active conditions. 
Sheffield hopes to benefit from contracts likely to be 
placed in connection with railway development schemes 
in South America, India, China, and Australia. While 
the use of coal-breaking and coal-cutting machinery 
has been limited owing to the unsatisfactory condition 
of the coal industry generally, there are signs of a better 
call for suck equipment. Orders are on hand from 
British collieries. Business from foreign mining enter- 
prises is encouraging. Shipyard requirements of steel 
forgings and castings are on the upgrade. Works 
devoted to the production of large hollow forgings and 
boiler drums are actively employed, and likely to be 
for some months to come. Progress is being made 
in the production of electrical apparatus. Other lines 
in which headway is being made include automobile 
steel, stainless steel, rustless iron, and heat- and acid- 
resisting materials. Sheftield-made gear-boxes, clutch- 
plates, cylinders, and pistons are in ready demand 
by motor-car makers. The tool trades are forging 
ahead. In some instances depression continues to be 
felt, but taken on the whole, orders are more numerous 
and inquiries are coming to hand,more freely, Overseas 
requirements of farm and garden implements, saws, 
precision tools, hacksaws, blades, and twist drills are 
fairly substantial. 

South Yorkshire Coal Trade.—While export business 
as a whole shows little change, there is a tendency for 
some markets to draw larger tonnages from this area. 
Inland requirements of most classes of fuel are on the 
upgrade. Industrial fuel is an active market. The iron 
and steel trades are consuming big quantities, and 
prospects are brighter. Steam coal is a progressive 
section, while the scarcity of smalls is more pronounced, 
House coal is in better demand. Orders are more 
numerous, and heavy tonnages are going to the London 
area. The coke market is firm. Foundry and furnace 
sorts are steady, while gas coke shows little change at 
19s. 6d. to 23s. 6d. per ton. Quotations are: Best 
branch hand-picked, 27s. to 28s, ; Derbyshire best house, 
2ls. to 23s. 6d.; Derbyshire best brights, 17s. 6d. to 
19s. 6d. ; best screened nuts, 17s. to 18s. ; small screened 
nuts, 16s. to 17s.; Yorkshire hards, 17s. to 188. 6d 
Derbyshire hards, 17s. to 18s. 6d.; rough slacks, 6%. to 
9s. ; nutty slacks, 7s. to 8s. 6d.; smalls, 5s. 6d. to 68. 6d. 








INsTITUTION OF NAvAL Arcuitects.—-The date for the 
opening of the next annual meeting of the Institution of 
Naval Architects will fall on Wednesday, March 21, 
1934, and offers of papers should, if possible, be sent in 
by the close of the present year. The summer meeting 
will be held in London in July, 1934, at which a special 
feature will be the reading and discussion of papers on 
ship resistance problems, as investigated by research in 
experimental tanks. The Council of the Institution 
has awarded the Institution of Naval Architects Scholar- 
ship, for 1933, to Mr. R. E. Tozer, and the Earl of Durham 
Prize to Mr. H. W. J. Chislett, both of Devonport Dock- 
yard. The Duke of Northumberland Prize, for 1933, 
has been awarded to Mr. A. Stewart, of the Technical 
College, Sunderland, the 1851 Exhibition Post-Graduate 
Scholarship in Naval Architecture (1933) to Mr. H. J. 
Tabb, of the Royal Naval College,-Greenwich, and the Sir 
William White Scholarship in Naval Architecture (1933) 
to Mr. W. Pratt, of Durham University, Armstrong 





College, Newcastle-upon-Tyne. 


NOTICES OF MEETINGS. 


InstrruTE oF Merats.—She Local Section: To- 
night, 7.30 p.m., the University, St. George’s-square, 
Sheffield. ‘‘ Modern Application of Electric Heat,’ by 
Mr, J. C. Howard. Scottish Local Section: Monday, 
December 11, 7.30 p.m., Institution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank-crescent, Glasgow, 
C.2, “The Use of Fluxes and Slags in Non-Ferrous 
Foundry Practice,””’ by Mr. T. Tyrie. Swansea Local 
Section: Tuesday, December 12, 7 p.m., University 
College, Singleton Park, Swansea. Exhibition of Indus- 
trial Films. North-East Coast Local Section : Tuesday, 
December 12, 7.30 p.m., Armstrong College, Newcastle- 
upon-Tyne. Joint meeting with Institute of British 
Foundrymen. ‘ Addition of Non-Ferrous Metals to Cast 
Iron,” by Mr. J. E. Hurst. 

INSTITUTION OF MECHANICAL ENGINneERS.—To-night, 
7 p.m., Storey’s-gate,S.W.1. Informal meeting. ‘“ Shop 
Organisation,” by Mr. A. Perry-Keene. South Wales 
Branch : Tuesday, December 12, 6 p.m., Royal Metal 
Exchange, Swansea. “ The Investigation of the Mech- 
anical Breakdown of Prime Movers and Boiler Plant,” 
by Mr. L. W. Schuster. Western Branch: Thursday, 
December 14, 7 p.m., Merchant Venturers’ Technical 
College, Bristol. ‘“‘ Elementary Principles of the Heat 
Treatment of Steel,” by Mr. W. H. Dearden. Southern 
Branch ; Thursday, December 14, 7.30 p.m., Municipal 
College, Portsmouth. “ Ingots,’’ by Dr. W. H. Hatfield. 
London: Friday, December 15, 6 p.m., Storey’s-gate, 
S.W.1. General Meeting. *“ Heat Transfer between 
Metal Pipes and a Stream of Air,” by Dr. Ezer Griffiths 
and Mr. J. W. Awbery. 

Royau Lystrrution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘* The Making of a Glass Sheet,” by Major 
R. M. Weeks. Tuesday, December 12, 5.15 p.m. 
“ Liquid Crystals,” by Sir William Bragg. Friday, 
December 15,9 p.m. ‘ Industrial Research : A Business 
Man’s View,” by Mr. K. Lee. 

InstTiruTION OF ELecrricaL Enornrrers.—Monday, 
December 11, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal meeting. ‘“‘ Luminous-Gas Signs,” by 
Mr. J. Eck. North-Eastern Centre: Monday, Decem- 
ber 11, 7 p.m., Armstrong College, Newcastle-upon- 
Tyne. ‘‘The Measurement of X-Ray Tube Current 
and Voltage,” by Dr. G. W. C. Kaye and Mr. G, E. 
Bell. Scottish Centre: Tuesday, December 12, 7 p.m., 
North British Station Hotel, Edinburgh. ‘‘ The Costing of 
Production at Selected Stations,” by Mr. N. C. Bridge. 
Hampshire Sub-Centre: Wednesday, December 13, 
7.30 p.m., The Municipal College, Portsmouth. ‘ Lumin- 
ous-Tube Lighting,” by Mr. C. C. Paterson. West Wales 
(Swansea) Sub-Centre : Thursday, December 14, 6 p.m., 
Electric House, Oxford-street, Swansea. ‘‘ The Lower- 
Voltage Sections of the British ‘Grid’ System,” by 
Mr. C. W. Marshall. 

INSTITUTION OF 
Centre: Tuesday, 


AUTOMOBILE ENGINEERS.—Bristol 
December 12, 7 p.m., Merchant 
Venturers’ Technical College, Unity-street, Bristol. 
“Transmission Principles,” by Mr. L. H. Pomeroy. 
Coventry Centre: Tuesday, December 12, 7.30 p.m., 
King’s Head Hotel, Coventry. “Some Technical 
Aspects of the Design of the ‘ Bluebird’ Racing Car,” 
by Mr. R. A. Railton. 

InstitruTION OF CrviL EnNGrngreRs.—-Wednesday, 
December 13, 6 p.m., Great George-street, S.W.1 
Informal meeting. ‘“ The Control of the Generation of 
Electricity from a Large Number of Interconnected 
Stations to Obtain the Maximum Aggregate Efficiency,” 
by Mr. J. D. Peattie. Yorkshire Association : Thursday, 
December 14, 7.30 p.m., Hotel Metropole, Leeds. 
“‘ S$ydney Harbour Bridge,” by Mr. J. Walton. 

Nortu-East Coast INnstiruTION OF ENGINEERS AND 
Surpsurtpers.—Friday, December 15, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. ‘“ Modern Practice in 
Ships’ Steering Gear,” by Messrs. W. J. Paulin and 
W. 5S. Paulin. 


For meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 


Puastics InpustriaL Exursition.—In view of the 
continued interest shown in the Plastics Industrial 
Exhibition at the Science Museum, South Kensington, 
London, 8.W.7, the Plastics Group of the Society of 
Chemical Industry, Central House, Finsbury Square, 
London, E.C.2, informs us that it has been decided to 
continue the display until January 15, 1934. 





INDUSTRIAL ADMINISTRATION StTUDENTs’ UNION.— 
The Industrial Administration Students’ Union gives 
young business men and women an opportunity of 
hearing authoritative papers on every function of business 
management, and of discussing problems connected 
therewith. The honorary secretary of No. | London 
Group of the Union is Mr, B. W. Galvin Wright, Imperial 
Chemical House, Millbank, 8.W.1, from whom particulars 
of membership may be obtained. Meetings are held 
monthly at 6.30 p.m. in the conference room on the first 
floor of Thames House, Millbank. On December 20, 
Mr. A. G. Hill will speak on “ Market Research ’’; on 
January 18, Commander H. 8. H. Ellis, R.N., will give an 
address on “ Advertising in Relation to Management ”’ ; 
on February 21, Mr. R. R. Hyde will address the meeting 
on “The Human Problems of Management”; on 
March 15, Mr. T. Watson Collin will speak on ‘“ Some 
Aspects of Finance in Relation to Industrial Adminis- 
tration”; and on April 18, Mr. G. S. W. Marlow will 
deliver an address on “ Trade Marks.”’ At the final 
meeting of the session, held on May 17, students’ papers 
will be read and discussed. 
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FATAL ROAD ACCIDENTS. 


Ir became evident many years ago that the 
increase of motor traffic on our roads was being 
accompanied by a corresponding increase in the 
number of fatal and other accidents. The matter, 
from the first, raised a certain amount of desultory 
discussion, but it is only in recent years that any 
considerable public attention has been directed to 
it. This has gradually increased until, with the 
appearance of the latest accident returns, some- 
thing approaching an agitation has been generated. 
Discussion of the subject has always been carried 
on to some extent in the air owing to the absence of 
any ordered body of data on which arguments 
could be based, and the first reaction to the Pre- 
liminary Report on Fatal Road Accidents,* which 
was issued by the Ministry of Transport last week, is 
one of satisfaction that a substantial start has been 
made towards collecting the material on which 
useful opinion can alone be founded. 

The report is not the first of its kind which has 
been prepared and, apart from the work which has 
been done by the National “Safety First’ Asso- 
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scale than previously attempted and is to be fol- 
lowed by a later report covering the whole of the 
year 1933. The present report concerns only the 
first six months of the year. Apart from this, how- 
ever, we would like to assume that it constitutes 
but the first step in a scientific and thorough 
collection and analysis of data which will be carried 
on over many years. Useful as the report is, its 
omissions are glaring, and returns in much greater 
detail than it attempts will be necessary before this 
subject can be dealt with on a basis of fact, rather 
than of opinion. 

Before referring to some of the conclusions, 
which can fairly be drawn from the report, it will 
perhaps be useful to indicate the type of greater 
detail in which information is not only desirable, 
but necessary. The question of passengers boarding 
or leaving standing tramcars may be taken as an 
example. The report shows that over the six months 
dealt with, 893 pedestrians were killed in circum- 
stances such that, as far as it is possible to analyse 
the returns, any one of them may have been boarding 
or leaving a tramcar. It is quite clear that the 
majority of the persons concerned were not so occu- 
pied but it is equally clear that some were, and an 
adequate return would give the figure. The rule that 
motor traffic may not pass a standing tramcar is in 
operation in some towns, and there is some agitation 
for its extension. What justification that agitation 
has can be determined only by a detailed return 
showing the number of deaths due to its absence. 
A scientific return would also give information 
about the effect of such a rule on general traffic 
flow. The rule is in operation, for instance, in 
Bristol, and it is only a matter for trained observa- 
tion and analysis, and a comparison of traffic 
conditions in Bristol with those in similar towns, 
to ascertain the effect of the rule on traffic generally 
and the saving of life to which it leads. Ifthe latter 
figure proves to be important, the practice should 
be extended. It may be said that a rule of this kind 
tolerable in Bristol would be quite impossible in, 
say, London. But this is merely to come to a con- 
clusion without evidence. The matter is probably 
one of a choice of evils. The rule saves some lives 
and causes some traffic mconvenience. When 
figures for these two factors have been ascertained, 
it will be the duty of the traffic authority to decide 
what amount of traffic interference is justified in 
the interests of tramway passengers or, to put it the 
other way, how many tramway passengers may 
reasonably be killed in the interests of the traffic 
flow generally. 

Other examples of information which the report 
does not give could easily be quoted, but the single 
example is probably sufficient to illustrate the direc- 
tion in which it may be hoped the inquiry will 
proceed. Much of the information desirable is 
probably not in existence and cannot be collected 
from Chief Constables, as are the data in the report, 
but, if the subject is to be dealt with properly, 
machinery must be created to collect and work out 
the necessary information. The Minister of Trans- 
port should be in a better position than anyone else 
to organise such machinery and we take the pre- 
paration and publication of this report as some 
evidence that the present Minister realises what is 
required if order is to be restored on our roads. 

The report generally will probably be read by 
many from the point of view of the controversy 
on the question of a general speed limit. Speed, 
in itself, however, is not the basis of the road accident 
problem and there is nothing in the report to suggest 
that the re-imposition of a general speed limit would 
improve the accident figures to any important 
extent. The trouble appears to be not the speed 
at which motor vehicles may be driven, but the 
judgment, or lack of judgment, of the motorist 
about the appropriate speed for any particular 
oceasion. In the long table dealing with causes of 
fatal accidents, which appears in the report, 265 are 
put down to “ proceeding at excessive speed having 
regard to the conditions.” In the same table, 
however, 92 accidents are put down to “view 


obscured by blind corner or bend” and 51 to 


“ street lighting absent or poor.” In both of these 


types of accident, it is clear that in the majority of 
cases, probably in all, the vehicle must have been 
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| 
the conditions.” These two cases are far from|to pedestrians was as high in these areas as in the 
exhaustive. There are many others, as, for instance, | others—it may well have been higher—we have a 
“ bottleneck in road,” “ gradient interfering with | total of 980 pedestrians killed in the streets of 
view,” to which the same remarks apply. If the| towns. This figure could probably be reduced by 
whole table is gone through from this point of| an extension of the foot-passenger-controlled traffic 
view, it will be found that there were 721 fatal/ lights, which have been installed, in a few places, 
accidents due to “ proceeding at excessive speed, | and also, in suitable places, by an extension of 
having regard to the conditions.” This is an|subways. The subway in Trafalgar Square, for 
important total, which would, however, probably | instance, which at present does not connect with 
not be greatly improved by the imposition of a| Whitehall, might be completed. It is also possible, 
What is necessary is a better! but on this point proper data are again necessary, 
| that some of the installations of ordinary traffic 
It is to be feared that the mentality of the motorist | lights require reconsideration. It is difficult to see, 
is at the bottom of a very large proportion of the | for instance, what is gained by installing lights 
accidents. Motorists are members of the general | which cannot be seen by the majority of the pedes- 
public, and individually, and out of their cars or|trians. A further point concerns lights at crossings 
lorries, are much like anyone else, but a large pro- | and vehicles turning to the left through a stream 
portion of them is apparently incapable of realising | of crossing pedestrians. From the foot-passengers 
the potential dangers of the combination of man | point of view the matter is at least disconcerting. 
ind machine. In spite of much that is said about | It may be worse, and a return of accidents due to 
our mechanical age, a very small proportion of our this practice should be compiled. The matter can, 
The | of course, be rectified with ease by arranging periods 





general speed limit. 
appreciation of road conditions. 


population has any real machinery sense. 
things that a servant girl will do with an electric | in which all red lights are showing. 

vacuum cleaner make its designer wince. The| For the protection of motorists themselves, the 
mentality of the motorist when on his driving seat, | obvious procedure would appear to be the imposition 
and his apparent incapability of realising the | and enforcement of local speed limits. This would 
conditions which his occupation should impose, are | be quite a different thing from the imposition of 
illustrated by his inconsiderate treatment of the |a general speed limit, which is unnecessary and 
His behaviour is curious, as the next|has proved to be unenforceable. The motoring 
organisations have, perhaps, been inclined to suggest 
that the trouble on the roads is due to relatively 
few inconsiderate drivers. We fear, however, that 
| this is not the case. It is due to the lack of judg- 
ment and consideration of the majority of drivers. 
Although there is little or nothing in the report to 
suggest that high speed in itself is a danger, there 
is much to suggest that unduly high speed in 
Unless we are prepared to 


pedestrian. 
day he may be a pedestrian himself. 

It has frequently been suggested that it is time 
the pedestrian learned road We 
that the same thing might be said of the motorist. 
The report gives a total of 478 accidents to pedes- 
trians under four headings which may fairly be 
summed up under of them—* apparently 
becoming confused or hesitating in traffic.’ There 
is no need to quarrel with the wording of this 


Sense. suggest 


one 


unsuitable places is one. 
allow the present death-rate of the roads to con- 


heading. It probably represents the state of affairs : 
accurately. It may fairly be asked, however, to | tinue indefinitely, it is clear that if motorists them- 
what extent the imposed conditions assist the | Selves will not adjust their speed to the conditions, 


then, as far as possible, it must be done for them. 


pedestrian to cross the road without hesitation or 
In very many cases the enforcement of local speed 


confusion. In almost every case it would appear 
that traffic controllers and drivers have not vet | limits would not be difficult, while they would add 
realised that the pedestrian is a traffic unit. His | to the safety of both motorists and pedestrians, 
safety on his lawful occasions is practically tonoved, | and incidentally increase the amenities of many 
It is not necessary to go more than a few yards | towns and villages for the majority of people who, 
from the office in which we write for an example, | “t any particular moment, are neither motorists, 
| nor travellers in motor vehicles. 





In the Strand there is often no traffic control between 
Charing Station and Wellington Street, a 
distance of some 300 yards. The road is wide and 
traffic travels at a high speed. Many people are 
obliged to cross, but arrangements are not made for 
them to do so. They are forced to dodge and run, 
thankful for a lull caused by some slow horse vehicle, 
or for a momentary block caused by taxi-cabs 
turning out of the Savoy Hotel courtyard. Elderly 
or infirm persons may held up indefinitely, 
when wishing to cross the road if the traffic is heavy, 
and yet they have an equal right to proceed on 
their journeys as have the motor vehicles. There 
is no reason in equity why they should be compelled 
to give way indefinitely to the interests of streams 
of motors. Asa matter of practical convenience 
there should be accommodation on both sides. But 
there is not. The motorist would appear to suppose 
that with a blast on his horn he has done his share 
and can proceed at what speed he likes. There is 
no need for him to dodge and run. It is significant 
that the report shows, apart from motor cyclists, 
who are in a class by themselves, that only 114 motor 
drivers were killed as against 1,581 pedestrians. 


Cross 


| RATIONALISATION IN 


SHIPBUILDING. 

RATIONALISATION and consolidation have been 
very much to the fore lately, in most forms of 
industry. While these are quite ordinary phases 
of ordered progress in normal times, drastic and 
ruthless measures have nowadays become essential 
to cut down producing capacities from their wildly- 
inflated state at the boom periods. Now that the 
old laissez-faire attitude is gone, it has even been 
made a condition that trades should first put their 
houses in order before receiving Government en- 
couragement and assistance. 

Perhaps no British industry has been more sorely 
stricken than shipbuilding, and in none have more 
courageous steps been taken to put it on its feet 
again. Shipbuilding plants were largely increased 
during and after the war period. Not only were 
there vast extensions of old-established yards, but 
allsorts of mushroom concerns were started, too often 
in connection with reckless schemes of finance. The 
latter quickly vanished, and as times grew harder, 
many historic shipyards also followed in their wake. 

An interesting address on the subject has recently 


be 


As we have said, the report requires very exten- 
sive amplification if the subject is to be dealt with 
properly, but that is not to say that no conclusions 





are to be drawn from it. Some are, and that| been delivered at West Hartlepool by Mr. F. C. 
deserving first place is that more consideration | Pyman, whose name is one of the best known in 
should be shown to foot passengers. In the list | connection with shipping and shipbuilding on the 


| North-East Coast. Mr. Pyman pointed out that the 
| principal factors which have tended to the serious 
diminution in business are the greatly decreased 
requirements of the Navy, the general contraction 
in overseas trade, and the interference with the 
| natural flow of merchant shipbuilding orders caused 
| by the action of foreign governments. 


of persons killed, the figure for pedestrians is 
two and a half times greater than the next largest 
item, which includes motor cyclists, a class which, 
as any reader of the daily Press will know, is distin- 
guished by foolhardiness. The report gives the 
number of fatal accidents in built-up areas and 
non-built-up areas independently, but does not 
distinguish the relative frequency of the various 
classes of accident in the two types of area. Sixty- 


While the total gross tonnage of merchant vessels 
| launched in this country fell from about 2,000,000 


two per cent. of the accidents occurred in built-up | tons in 1920 to 200,000 tons in 1932, it is estimated 
areas, and assuming that the proportion of accidents 


that, over a somewhat similar period, the shipbuild- 








ing capacity of the North-East Coast, for example, 
had increased by about 40 per cent. Never since 
1923 have more than roughly 50 per cent. of the 
berths been occupied, and during the last two years 
this figure has fallen to about 10 per cent. As a 
consequence, the industry has sustained a wastage 
of about 1,000,000/. per annum. 

To meet this situation, the National Shipbuilders 
Security, Limited, embracing 96 per cent. of the 
shipbuilding firms, was formed three years ago to 
buy up yards offered for scrapping at a price sub- 
stantially above the scrapping value. As a result, 
since 1930, 116 berths, out of 684, have thus been 
purchased, and 43 have also fallen into disuse, 
making a total reduction in capacity of about 23 per 
cent. It is, of course, essential for the prosperity 
of this country that its shipbuilding trade should 
be put upon a thoroughly sound economic footing, 
and consequently the problem is to ensure that 
there should be a limited number of well-employed 
yards, instead of an unnecessary number of un- 
economic half-idle ones. 

A word of caution may be added. At the close 
of the war the most prominent shipbuilder of the 
day laid it down as axiomatic that there would be 
ample work for all the vastly increased plants at 
home and abroad for a very lengthy period indeed, 
and this view was generally concurred in and acted 
upon. Time has shown how ruinously false this 
estimate was. May it not be possible and even 
probable that now, while the industry is at its 
lowest depths, dejection has led to an unduly 
pessimistic and equally false estimate regarding the 
future, and that sufficient allowance has not been 
made for obsolete shipping, the stimulus of such 
inventions as Sir Joseph Isherwood’s arc-form 
system, lately dealt with in these columns, novel 
steam-propelling machinery, and a return of foreign 
countries to more normal methods with regard to 
subsidies and trade restrictions, of which even the 
United States showed signs some time ago ? 

Mr. Pyman expressed a becoming reluctance to 
place too much reliance on academical calculations 
regarding the future, possibly because he may recol- 
lect the futility of certain similar forecasts made 
during the last period of prosperity. 

While the interests of the shipbuilding trade 
demand that it should no longer be left unprotected 
from the ravages of unrestricted competition, there 
may be some risk in undue or prolonged sterilisation 
of shipbuilding sites of potential value, since this 
may tend to the opening of new premises in undesir- 
able localities or even to driving trade abroad. 


NOTES. 
THe [Ron AnD STEEL INsTITUTE. 
Tue first concrete proposal to establish an Lron 
and Steel Institute was put forward by the late 
Mr. John Jones, at a quarterly meeting of the 


Iron Trade of the North of England, held at 
Newcastle-upon-Tyne, on September 29, 1868. 


Mr. Jones, who was then secretary of the North of 
England Iron Trade, read a paper, entitled “* The 
Position of the [ron Trade in Relation to Technical 
Education,” in which he advocated the freer inter- 
change of opinions and the more general diffusion 
of technical information through the agency of a 
society which would consist of individual members of 
the iron trade and of those intimately associated 
withit. The proposal was received with enthusiasm, 
which indicated that the time was ripe for the forma- 
tion of such an organisation; resolutions were 
passed, a number of preliminary meetings were held, 
and the Iron and Steel Institute was finally brought 
into being on February 25, 1869, when the first 
general meeting of members was held at the West- 
minster Palace Hotel, London. From the very 
beginning, the contributions presented at the meet- 
ings of the Institute, and the discussions to which 
they gave rise, have been of a very high standard, 
and it is safe to say that practically all important 
developments in ferrous metallurgy, which have 
taken place during the 64 years of its existence, have 
been recorded in its Journal. The pre-eminent 
position occupied by the Institute, and the import- 
ance of its mission, is given due prominence 





|in the attractive little volume, entitled, “ The 
' Rise of Metallurgy, with Special Reference to 
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Sheffield Discoveries, Inventions and Research,” 
written by Sir Robert Hadfield and _ distri- 
buted to members of the Institute to commemorate 
their meeting in Sheffield in September. Numerous 
portraits of past-presidents, Bessemer medallists 
and leading members and officers of the Institute, 
some of which have been exceedingly difficult to 
procure, are included. Among these are those of 
Mr. G. C. Lloyd, who recently resigned his position 
as secretary, after occupying it for upwards of 
25 years, and Mr. K. Headlam-Morley, who has 
succeeded him. In this connection, we are happy 
to be able to announce that Mr. Lloyd has accepted 
the position of honorary secretary, and is thus 
maintaining his close association with the Institute 
in an advisory capacity. The first edition of 
Sir Robert Hadfield’s book was rapidly exhausted, 
and a second and fuller edition was published in 
October, and can be obtained, price 5s., from Messrs. 
Chapman and Hall, Limited, London, the proceeds 
going to charity. It will prove of interest to steel 
metallurgists in all parts of the world, and the 
romantic story it contains will make a special 
appeal to the younger men in the profession. For 
apprentices and student-metallurgists, whose age 


does not exceed 24, the Institute established an 
associate class of member some 17 years ago. 


This class has never been so well supported as it 
deserves by our younger men, there being at the 
present time only 42 associates on the roll. This is 
surprising when it is remembered that no entrance 
fee is payable by associates and that for the moder- 
ate annual subscription of one guinea they receive 
all notices and publications and enjoy other privi- 
leges of membership, the only disability being that 
they are not entitled to vote at general meetings. 


TipaL MopgELs. 

It was during his tenure of the Engineering chair 
at Manchester University that Osborne Reynolds 
showed that the shoals and channels of the Mersey 
estuary could be reproduced in a scale model. 
Much further research of the same kind has since 
been undertaken in the engineering laboratories at 
Manchester and was described in a paper read 
last month before the Manchester Association of the 
Institution of Civit Engineers, by Mr. J. Allen, who 
was largely responsible for the conduct of the experi- 
ments on the model of the Severn estuary which 
were discussed on page 599 of our last volume. In 
his paper he establishes the conditions essential for 
dynamic similarity between model and prototype, 
and notes certain difficulties in complying with 
these. Owing to the unavoidable exaggeration of 
the vertical as compared with the horizontal scale, 
the angle of repose of the sand may be exceeded in 
certain parts of the model. The nature of the 
sand used is important and much experiment was 
necessary in the case of the Severn model to deter- 
mine the best. Mr. Allen described in some detail 
the process of building up the model from the 
Admiralty charts, and pointed out that the character 
of the sub-strata is important. 


CenTRAL Evectricity Boarp’s TARIFF FQR NorTH- 
West ENGLAND anp NortH WALES. 

The Central Electricity Board have decided that 
trading shall begin in the North-West England and 
North Wales area on January 1, 1934, and have 
issued the appropriate tariff for that purpose. 


As in the other areas, where similar action has 
been taken, this tariff will consist of three 
parts: A service charge of such sum as may 


be determined for all points of supply after the 
first, a fixed kilowatt charge in respect of each 


point of supply and a running charge. The 
fixed charge in North-West England and North 
Wales will vary from 3/. 7s. 6d. to 2/. 14s. 


per kilowatt, the reduced charges coming into 
force in accordance with “a standard increment 
of demand” as explained on page 628 of our 
issue of November 25, 1932. This charge will be 
subject to an increase of 4s. 6d. per kilowatt. for 
each 0-1 by which the power factor is below 0-85, 
and will be increased or reduced by 1s. Hd. for 
each 1s. by which the sum paid in rates divided by 
the kilowatts of “active” plant is more or less 
than. 4s. From these figures it appears that the 
average “‘rateage”’ im ‘this area is lower than in 





the others which have so for been surveyed. 
The running charge will be 0-2d. per kilowatt- 
hour, but where the average cost of the fuel 
consumed in all the selected stations in the 
area multiplied by 11,600 and divided by the 
average gross thermal value is more or less than 
15s., this charge will be increased or reduced by 
0-0009d. for each 1d. of such excess or deficit. Owing 
to local conditions these figures also vary from 
those in the other districts. It may be recalled that 
the generation of electricity in North-West England 
and North Wales is to be effected in 29 stations, one 
of which, at Carrington in the Manchester area, has 
not yet got beyond the paper stage. With the 
exception of Willowholme (Carlisle) all the other 
stations are concentrated in proximity to the main 
load centres and inter-connecting them are 5] trans- 
forming and switching stations, 316 miles of main 
transmission lines operating at 132 kV and 199 miles 
of secondary lines operating at lower voltages. 
The area, which covers 9,082 sq. miles and has a 
population of 7,000,000, is linked up with those 
adjoining; and at Crewe with the hydro-electric 
stations of the North Wales Power Company. The 
output last year, in spite of the industrial depression, 
was 2,300,000,000 kWh, or almost exactly 50 per 
cent. in excess of the figures for 1926. 


EXHIBITION OF NATIVE Boats. 

Even the naval architect, whose eye is keen to 
detect differences in form, must miss much of 
interest and instruction when examining a collection 
of ship models classified, as they usually are, in 
geographical groups. The temporary arrangement 
of models of native boats in accordance with their 
forms and types of construction, which will be on 
view at the Science Museum, South Kensington, 
until the end of February, 1934, is, on the contrary, 
illuminating and _ suggestive. Apart from _ its 
technical value to the naval architect the exhibition 
is likely to provide such workers as the historian, 
archeologist and ethnologist with new material, 
while a study of it would save the artist engaged 
in maritime illustration from committing those 
solecisms at present far from infrequent. The craft 
shown are boats built locally for river and coastal 
traffic, fishing and so forth, and no large ocean-going 
vessels or steel-built ships of any kind are included. 
There are at once great differences between boats 
used under apparently similar conditions in neigh- 
bouring districts, and marked similarities between 
boats built by totally different races and in widely- 
separated parts of the world. The material available 
has undoubtedly an influence on construction, and 
probably climatic conditions are a factor. If long 
planks are obtainable, the punt-shaped type is 
prevalent. If only short lengths are obtainable, 
as on the River Ganges, spoon-shaped boats, also 
keelless, are used. On this river it is remarkable 
that modern native construction is almost identical 
with that of Ancient Egypt, where, on the River 
Nile, good-sized timber was also difficult to come by. 
The influence on form of Viking and Norse tradition 
on the seaboards with which these roving peoples 
came in contact is a striking feature ot the display. 
The bluff bows of Holland and the raking stems of 
Arab vessels afford an intriguing comparison, and the 
adoption of strongly-concave keels in some types, 
the existence of forward-raking masts in others, 
and the retention of the steering methods of the old 
Roman galleys in some modern Eastern trading 
vessels, illustrate forms of construction which may 
well provide clues to some debatable points in sea- 
manship or racial distribution. The Director of the 
Museum, and his assistants in the Water and Air 
Transport Division, are to be complimented upon a 
distinctly interesting and, as far as we know, novel 
method of presentation of such models. 


EMPIRE COMMUNICATION. 


The Norman Lockyer Lecture on ** Empire Com- 
munication,” which was delivered by Professor 
E. V. Appleton, F.R.S., before the British Science 
Guild on Thursday, November 23, was a well- 
balanced résumé of the work that has been done 
since 1858 in enabling far-distant lands to be placed 
in close communication with each other by telegra- 
phic and-telephonic means. Though it contained 





little that was new to those engaged on the prob- 








lems connected with this work or to those who have 
more or less closely followed the developments that 
have been made, especially during recent years, it 
will, we hope, enable the larger audience to which it 
was addressed to appreciate something of what has 
been done in dealing with matters, whose reper 
cussions are as much political and economic as they 
are technical. In this connection it was well to 
point out that communication by wire and wave 
are supplementary and not antagonistic, and that 
the fundamental differences between the two 
methods of communication appear as advantages or 
disadvantages depending on the object it is desired 
to attain. So far as the former is concerned the 
introduction of magnetic loading, by increasing the 
traffic-carrying capacity five times, has given a new 
lease of life to cable communication, while what 
Professor Appleton called the short-wave revolution, 
has brought about a cheaper form of wireless com- 
munication, whose secular lack of reliability can, 
when necessary, be counteracted by the more expen- 
sive long-wave system. No mention was, we notice, 
made of the possibilities of submarine cable tele- 
phony for long distances, though it is common know- 
ledge that a great deal of interesting work has been 
done on this subject. and it would have been inter- 
esting to have Professor Appleton’s views upon it. 
As a result of the advances in the field of wireless, 
and of the fact that the distance from Rugby to 
Long Island is about the maximum which can be 
covered with a long-wave service, it has come 
about that this country now forms the World’s 
telephone exchange, with which practically the whole 
of the Empire, not to mention a number of other 
countries, is now in direct communication. This 
communication is much affected by changes in the 
solar activity ; for the effect of this activity is to 
alter the properties of the ionosphere as a reflecting 
medium, with the result that a markedly increased 
attenuation of short-wave signals is observed. This 
is due to an excess and not to a deficit of ionisation. 
It cannot therefore be claimed that the beneficent 
effect of the ionosphere is yet being utilised to the 
fullest extent, though, as the result of researches 
which are now being undertaken, it may be ex- 
pected that improvement in this respect will only 
be a matter of time. 


HIGH-SPEED DIESEL ENGINES 
FOR MARINE SERVICE. 


Tue Sixth Thomas Lowe Gray Lecture was delivered 
at a meeting of the Institution of Mechanical Engineers 
on Friday, December 1, held at Storey’s-gate, St. 
James’s Park. The lecturer was Mr. H. R. Ricardo, 
B.A., F.R.S., who had selected as his subject ** High- 
Speed Diesel Engines for Marine Service.” As the 
rules of the Institution preclude publication of the 
lecture in full, we are only able to give it in abridged 
form. This has necessitated the excision, amongst 
other things, of the illustrations and of the good- 
humoured criticism levelled against the heavy 
Diesel marine engine with which Mr. Ricardo enlivened 
a somewhat controversial subject. In referring to this 
rather unusual mode of presentation, it may also be said 
that Mr. Ricardo’s manner of delivering the lecture 
was much to be commended, in every way the well- 
chosen pace rendering it capable of being readily 
followed with the close attention it so thoroughly 
deserved. The abridgment has been left in the first 
person singular, the more customary alteration to 
reported speech in dealing with these lectures not 
having been adopted. 

Mr. Ricardo spoke as follows :—‘* The lecture I am 
to deliver in memory of the late Mr. Thomas Lowe 
Gray must deal with marine engineering, a subject in 
which I am indeed very interested, but about which | 
can claim no expert knowledge or experience. If, 
therefore some of my statements and proposals appear 
outrageous, I must claim from you that tolerance which 
is the prerogative of either youth or inexperience. 
There are times, 1 think, when the outsider, ignorant 
of the traditions and quite undeterred by that vast 
accumulation of superstition which ties the hands of 
the expert, may happen on a new theme, or at least 
start a fresh train of thought. I am going to plead the 
case for the really light high-speed Diesel engine for 
marine propulsion, though in previous lectures I have 
touched on this subject and have outlined already else- 
where the proposals I am here going to make. I find it 
difficult to make out a case for a Diesel engine of any 
sort in really large or very fast vessels. As the size of 
unit increases, the steam plant becomes more efficient, 
relatively lighter, and cheaper; the Diesel engine, 
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| 
however, gains nothing in efliciency, but grows enor- | 
mously in specific weight, while its constitution grows 
weaker and its initial cost heavier. There must be a} 
point on the scale of size where the rising curve of the | 
steam plant and the falling curve of the Diesel cross. | 
I submit that that intersection lies somewhere about 
the 6,000 h.p. mark, and further that it is unlikely 
to vary much in the near future, since the scope for 
improvement would appear to be quite as great in 
the steam plant as in its rival. I propose, therefore, 
to discuss the Diesel engine in terms of power plants of 
up to, say, 6,000 h.p., and to urge that plants up to this | 
size should be composed of a very large number of 
very light high-speed units. 

When suggesting to any shipbuilder the use of light 
high-speed engines in preference to the large heavy 
slow-speed engine, I have always been answered that 
they could not possibly face the hardships of a sea- 
faring life, for a marine engine is required to run year in 
and year out at its maximum power and has to be 
capable of running on insecure foundations with 
doubtful alignment. I may reply that he would be a 
happy shipowner indeed who could keep his vessel at 
sea for 4,000 hours per year, while the average motor 
‘bus runs for fully 5,000. As to running at full power, 
the so-called full-power rating at which the initial 
speed trials of large marine Diesel engines are run, 





corresponds, in an unsupercharged four-cycle engine, 
to only about lb. per square inch brake mean 
pressure, yet any ordinary Diesel engine, of the high- 
or low-speed type, can quite easily develop well over 
95 Ib. per square inch with good economy. Even the 
rated full power, therefore, is barely 80 per cent. of 
what the engine is really capable. Again, though I 
have travelled thousands of miles in large motor ships, | 
in no single instance has the average of the day’s run 
fallen short of the trial speed by less than 10 per cent. 
The deficiency has usually nearer 20 per cent. 
As to the insecure foundations and dubious alignment, 
I have never discovered that the marine 
taken any action in the design or mounting of Diesel 
The high-speed engine, 
rigid and entirely 


he en 
engineer has 


engines to meet this difficulty. 
on the other hand, being far more 


self-contained, can be so mounted as to require no 
foundation, and it looks after its own alignment 
problems. Compared therefore with many of the 


services in which the small high-speed engine is already 
employed, that of ship propulsion would appear to be 
relatively easy, the more the speed will be 
nearly constant and overloading non-existent 
Reliability. told that the first essential of 
any form of marine propulsion is absolute reliability. 
No prime mover made by man can ever hope to be 
100 per cent. reliable, and security can be found only 
in numbers. With two or three engines, security is 
increased enormously, and when the number of engines 
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runs far into double figures as [ am suggesting, security 
is virtually infinite, however frail the individual units 
may be. Althought marine engineers may be justly 
proud of the reliability of the modern marine engine, | 
no patient in a nursing home ever received such | 
| am going to suggest the other extreme, | 


vet 
devoted care. 
that the high-speed engines should be placed in cells, 
padlocked, and the keys left ashore. Should an engine 
break down on the voyage, investigation will be post- 
poned till the ship returns to its home port, when any 
engine casualties, as well as those due for overhaul. 
will be removed bodily and exchanged for reconditioned 
ones. The removal and replacement of pe rhaps twenty 
such engines could be done in a few hours only, and 
the ship need never be out of commission due to engine 
trouble. 

The most important, and also the most difficult, 
problem we shall have to deal with will be that of the 
transmission of power from a large number of mechani- 
cally independent units to a single propeller shaft. It | 
is out of the question to contemplate gearing a large 
number of units to a single shaft, as it would mean | 
stringing the engines out along the propeller shaft, and 
involves the reversing problem in intolerable complica- 
tion, whilst unless some elaborate system of automatic 
clutches be provided, the independence of the units, and 
therefore the reliability of the power plant, will be 
destroyed. We are left, then, with some form of fluid 
transmission, either oil, air, or electricity, and of these 
electricity appears to be the most practicable one. The 
high-speed Diesel engine has proved itself an out- 
standing success on the road and within the last two | 
years of acute depression some 20,000 engines, aggre- 
gating over two million horse-power have been put 
into service on ‘+e roads of Europe, with the result 
that there are now available engines built of the highest 
class of material, of the finest possible mechanical 
design, and with the most immaculate workmanship, 
at a cost of well under 4/. per horse-power inclusive of 
everything, including a large mass of auxiliary mech- 
anism and a handsome profit to the manufacturer. 
There is no reason why, when the production of such 
engines has increased sufficiently, the first cost should 
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not fall to below 2/., and, in fact, almost reach parity 
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with the petrol engine, which is now down to about 
258. per horse-power. 

Type of Engine.—The type of engine I would propose 
for such a purpose is that which has now been developed 
for heavy road vehicles. It has attained a far higher 
degree of mechanical perfection than any other, and 
in regard to most of its running parts, has now become 
largely standardised, so that replacements are already 
very inexpensive. It would require certain modifica- 
tions, but none which would affect any of its well-tried 
moving parts. The output of such engines ranges up to 
150-h.p. at 2,000 r.p.m. or rather more ; operated at, 
say, 1,600 r.p.m. they would each develop 100-h.p. at 
a very comfortable load factor and with good economy. 


Such engines, however, have a great deal of auxiliary’ 


mechanism essential for road service which could well 
be dispensed with. The only auxiliaries we shall need 
to retain on each engine are the fuel injection pump, 
governor and, perhaps, the electric starting motor, and, 
even at this present early stage, there may be many 
manufacturers of commercial-vehicle engines who 
would gladly accept 31. per horse-power for a bulk order 
for such engines. Each would be coupled 
to an electric generator which would be bolted direct 
to the flywheel housing, thus forming a self-aligning 
unit. 

The type of engine I have in mind, viz., a six-cylinder 
compression-ignition engine, of 4}-in. bore by 54-in. 
stroke, is typical of its class and was designed for the 
larger and heavier types of commercial vehicle, and 
is of more than usually robust build. It is capable 
of developing a maximum of 170 brake horse-power at 
2,400 r.p.m. or 120 brake horse-power at 1,600 r.p.m. 
Its weight is just under 1,500 lb., or, say, 15 Ib. per 
horse-power at its most economical rating of 100 brake 


engine 


horse- power. 

Taking the case of a relatively large vessel requiring, 
say, 5,000 actual shaft horse-power for propulsion and, 
say, 1,000-h.p. for auxiliary and hotel services, I would 
advocate installing a total of 75 high-speed Diesel- 
electric generating sets, each of about 100-h.p. when 
running at 1,600 r.p.m. Allowing for a 14 per cent. loss 
in the electric transmission (which I think is an outside 
figure), we shall need a total of 57 generating sets for 
propulsion, 10 identically similar sets for auxiliary 
services, and, if the ship is going to be very long away 


| from a home port, it may be advisable to carry perhaps 


eight more as spares, giving a total of 75 sets all identical 
and interchangeable. The overall dimensions of each 
set will be approximately 6 ft. 6 in. long, 2 ft. 6 in. wide, 
and 3 ft. 6 in. high; each will weigh slightly under 
1} tons. Since each generating set comprises a six- 


| cylinder engine with extremely light moving parts and 


balanced both as to its primary and secondary disturb- 
ing forces, no foundation will be required. I would 
suggest that the engines be placed in rows and in 
several tiers, one above the other. So far as their opera- 
tion and mounting are concerned, their position in the 
ship is immaterial, but for the sake of the wiring and 
pipe work, it will, of course, be convenient to group 
them together as closely as possible. They should be 
so placed that they can readily be slid and lifted out of 
the ship by a deck hoist. For reasons explained later, 
each generating set, or possibly each pair of generating 
sets, will be enclosed in a box whose capacity will be 
approximately 60 cub. ft. The entire power-generating 
plant, both propelling and auxiliary, together with 
eight reserve sets, will be represented, in effect, by about 
110 tons of rectangular packing cases, each of 60 cub. ft. 
capacity, which may be stowed wherever convenient, 
having regard to accessibility, to unloading and to pipe 
clearly a very small bulk and weight as com- 
pared with the usual power-generating plant. The 
supply of cooling water, of lubricating oil, and of fuel 
oil will be served out to each set from a central distribut- 
ing system, with pumps in duplicate, or even triplicate, 
in order to ensure absolute reliability. Each generat- 
ing set will have its own electric starter operated from 
a push button on the bridge, and once up to speed, it 
will immediately and automatically cut into the circuit 
and run always at a constant speed and constant load. 
Except for the speed governor, there will be no engine 
control whatever. Each propelling set will either run 
at the full capacity of its fuel injection pump, or not at 
all, and the ship’s speed will be varied primarily by 
cutting in or out more or less of the generating sets, 
never by varying the load on individual sets. I cannot 
think there will be any insuperable difficulty in coping 
with the switchgear, whether the armatures of the 
generators are coupled in series or in parallel. Of the 
dozen different ways of linking up the individual sets 
electrically, involving alternating current in combina- 
tion with rectifiers, or direct current, with the generat- 
ing sets either in series or in parallel; each apparently 
has its attendant advantages and disadvantages, but 
whichever method be adopted, complete independence 
of the generating sets should be maintained, and each 
should be free to cut automatically into the circuit, so 
soon as the engine has built up speed and voltage, and 
to cut out as soon as there is any reverse flow of current. 





Such switchgear as is required should be restricted 
almost entirely to the propelling motors. 

So much for the general scheme. Criticisms will be 
levelled at it, e.g., the cost of maintenance. A large 
fund of experience is now available as to the mainten- 
ance of these small high-speed engines in road service. 
These engines are required to run normally at speeds of 
2,000-2,200 r.p.m. as against the 1,600 r.p.m. I am 
proposing; they are constantly being started and 
stopped, constantly being overloaded till they are 
brought almost to a standstill, and are often left for 
long periods running idle and cold. These are hardships 
from which they will be free on the sea. In such engines, 
the principal wearing parts are the cylinder liners, the 
piston rings (more particularly the oil scraper rings), 
and the big-end bearings; other wear is trivial. The 
rate of wear per hour as actually measured in these 
small high-speed engines is no greater than in the large 
slow-running types. But in consequence of their 
smaller size, less wear can be tolerated ; renewals must 
therefore be more frequent but much less expensive. 
On balance, it will, I am satisfied, be found that the 
cost of renewals is far less than that of the large slow- 
running engine, while the ship need never be out of 
commission owing to the necessity for repairs or re- 
newals to the power-producing plant. 

In a previous paper,* I expressed the belief that I had 
then long held, that cylinder liner wear was a matter of 
corrosion rather than of abrasion, that the corrosion 
was due to the condensation on the liner walls of the 
strongly acid products of partial combustion formed 
wherever the flame front impinges against a relatively 
cold surface. A great deal of research work has re- 
cently been carried out, which tends towards the same 
conclusion, and all the various independent investiga- 
tions agree on one point at least, namely, that the best 
remedy for cylinder liner wear is to keep the inner 
surface temperature of the liner well above the dew 
point of the acids formed in this zone. Some uncertainty 
still exists as to what exactly is the dew point of some of 
these products of partial combustion, under the condi- 
tions of pressure ruling in the cylinder of an internal 
combustion engine, but this much seems abundantly 
clear, that if the inner surface of the liner is maintained 
always at a temperature of over 110 deg. C., no con- 
densation will take place, and the wear will be reduced 
to a very small fraction only of the normal rate. These 
investigations agree, too, in showing that mere surface 
hardness as such is of little or no avail if condensation 
is allowed to occur. The obvious remedy, therefore, 
for cylinder liner wear, is to keep the cylinder walls 
hot, either by evaporative cooling if the engine is called 
upon to run on light loads when the heat gradient 
through the liner is small, or by hot-water cooling if 
the engine is running on a heavy load. It appears also 
that when condensation of the acid products is allowed 
to occur, as must be the case when an engine is started 
from cold, then the best material for the liner is an acid- 
resisting rather than a hard one. 

In the multiple-engine scheme, I would arrange to 
cool the engines with hot fresh water which would be 
kept circulating continuously through all the engines, 
whether running or not. Ths all the standing engines 
would be kept warm, which would facilitate starting 
and greatly reduce the rate of wear, most of which 
occurs during the warming-up period. Experience now 
shows that the economic limit of liner wear which 
should be allowed in these small engines of less than 
5-in. bore, is approximately 0-016 in. Under the 
conditions of running just outlined, the wear may 
reasonably be expected to be at the rate of 0-002 in. 
per 1,000 hours. With hot-water circulation and cast- 
iron liners having a high phosphorous content, the 
average rate of wear is less even than this, so that the 
life of a set of cylinder liners should be at least 8,000 
hours. All experience tends to favour what is gener- 
ally described as the “ dry” liner, that is a very thin 
sleeve about } in. thick, preferably of cast-iron of high 
phosphorous content pressed into the cylinder bore. 
This form of liner has many advantages over the “ wet ” 
type, for it is cheaper, it can be removed without dis- 
turbing any water joints, and it is combined with a 
much more rigid structure. There are also secondary 
advantages. As to the piston rings, the gas rings should 
be good for at least 4,000 hours, after which the ring 
grooves will also have worn and will need re-turning 
and the fitting of wider rings. The oil scraper rings 
should preferably be renewed after 2,000 hours. 

No positive remedy has yet been found to overcome 
the cracking of the whitemetal in big-end bearings, but 
recent experience in road service has shown that lead 
bronze is very much superior, and is apparently quite 
immune from cracking. It requires, however, a some- 
what harder crank, if wear of the latter is to be avoided. 
No data yet exists as to how long lead-bronze bearings 
will last, but it would appear that in road service with 
dirty oil and much dust, they are good for well over 
4,000 hours. Under the conditions I propose, with a 
continuous supply of cool clean lubricant, moderate 
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speed, and no overloading or stalling, the crankshaft 
and big-end bearings should last for at least 8,000 hours 
before the former requires regrinding and the bearing 
shells renewing. Gudgeon pins and pistons appear 
also to have a life of at least 8,000 hours, as also all 
other working parts, except a few small bushings in 
the valve mechanism which may require renewal after 
4,000 hours. Valve springs should be renewed after 
2,000 hours to avoid risk of fatigue failure. 


(To be continued.) 


45-FT. OIL-ENGINED TUG 
‘** CORONA.”’ 


Tuat British shipyards have not lost the art of 
turning out a good job at a rapid rate is evidenced by 
the construction of the 45-ft. oil-engined tug Corona, 
shown in the accompanying figures, which was con- 
structed in the short space of nine weeks by Messrs. 
Brooke Marine Motors, Limited, Adrian Works, Lowes- 
toft, and was launched on November 21. The vessel 
has made the passage across the North Sea under her 
own power to Amsterdam, via the Ymuiden Canal, 
where she is to be loaded on the deck of a steamer for 
delivery to the owners, Messrs. Lobitos Oilfields, 
Limited. The tug is to be employed primarily in 
assisting in the mooring of the company’s oil tankers, 
ranging from 10,000 tons to 20,000 tons, at the end of 
their pipe line on the Peruvian coast. Another duty 
is that of making trips of 50 miles down the coast for 
the collection of stores and so forth for the Oilfields 
Settlement. In view of these requirements, the vessel 
is provided with a powerful engine and has a designed 
speed of 11 knots. The dimensions are: length, 
45 ft.; breadth, 11 ft.; and draught, 4 ft. The 
hull consists of tim>ering of English oak grown to 
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form and doubled and of exceptionally heavy scantling, 
as are also the gunwales, stringers, rubbers, &c. The 


planking is pitch pine 1} in. thick, and the whole of 


the hull is copper-sheathed to 12 in. above the water 
line. 

The general appearance is well shown in Fig. 1. 
The engine casing is of galvanised steel and has a 
well-light control shelter aft of it. Aft of this again isa 
roomy well which is protected by a removable canopy 
of oiled canvas on a slatted wooden framework. 
Heavy towing bits and hooks are provided just aft of 
the control position, and the decks are perfectly clear 
in order to facilitate expeditious handling of ropes 
and mooring lines. The side-lights are carried on the 
top of the control shelter and the other navigation 
lights on a central stanchion. A short pole-mast is 
fitted forward of the engine casing. 

The propelling machinery consists of an 80-h.p. four- 
cylinder vertical compression-ignition engine, manu- 
factured by Messrs. National Gas Engine Company, 
Limited, Ashton-under-Lyne. The engine is started from 
cold by the 5-h.p., single-cylinder compression-ignition 
engine seen in the port wing in Fig. 2, which is a view 
of the engine-room looking forward. The main engine 
drives a dynamo for charging the accumulators for 
lighting and for operating the electric hooter. The 
whole of the machinery, including the shafting, which 
complies with British Admiralty practice, stern tube, 
propeller, &c., was provided by Messrs. Brooke Marine 
Motors, Limited. It may be noted that the launching 
ceremony was performed by Mrs. J. W. Burford, the 
wife of the general manager of the Lobitos Oilfields. 
The chief engineer of the Oilfields, Mr. Thurlow, was 
also present. The hull of the vessel was painted a 
battleship grey, with the metal-covered rubber bright 
red and, the remainder being varnished, the general 





@ppearance was distinctly pleasing. 





ENGINEERING IN THE SERVICE OF 
CHEMICAL RESEARCH. 


In a lecture on “Engineering in the Service of 
Chemical Research,” which was delivered before the 
Institution of Chemical Engineers on Friday, Octo- 
ber 27, Professor G. T. Morgan said that he made his 
first acquaintance with autoclaves in the eighties at the 
works of Messrs. Read, Holliday and Sons, Limited. 
These autoclaves were entirely of German manu- 
facture and were in the custody of Josef Petraczek, 
who had also designed a plant for the nitration of 
benzene and toluene. He himself had used this type of 
autoclave, which consisted of a gunmetal and steel 
container and a cup and cone safety valve and entirely 
eliminated the operating risks which had been a 
feature of the earlier equipment, for the production of 
naphthostyril, which had teen suggested as an inter- 
mediate in the production of a type of Victoria blue 
and in the preparation of a-naphthoic acid by hydro- 
lysing a-naphthyleyanide with alcoholic soda under 
pressure. The ammonia generated attacked the 
copper Bourdon tube of the pressure gauge and since 
then he had therefore insisted on the use of steel for 
this purpose. 

At the outbreak of war, while he was at the Royal 
College of Science for Ireland, he had utilised laboratory 
autoclaves, constructed from the shafts of marine 
engines, for producing glass, isolating bactericidal 
phenols from peat tar and preparing colours and inter- 
mediates. These autoclaves, whose bodies were 
turned out of the solid, were fitted with spring-loaded 


safety valves, thermometer pockets and Bourdon 
pressure gauges. In 1916 he had returned to the 
Finsbury Technical College, where “ business as 


usual”? was being combined with intensive research 
for the Chemical Warfare Committee on organic arseni- 
cals. For this purpose a rotating autoclave, suitable 
for pressures up to 100 atmospheres, was constructed 
from military shell supplied by the War Office. Each 
shell was bored out to the required thickness and 
fitted with an end plate carrying such accessories as 
a spring-loaded safety valve, pressure gauge and 
thermometer pocket. The whole apparatus was 
mounted on an oblique axis, and could be rotated, 
so that the contents of the vessel were effectively 
stirred, while the autoclave was heated over a gas 
burner. In 1919 he moved to Birmingham Uni- 
versity, where autoclaves of the rotating and stationary 
types were also constructed of shell to enable chemical 
preparations such as organic tellurium compounds of 
bactericidal potency to be produced on a considerable 
scale. Pure cobalt was also made from cobaltamines 
and beryllia and zirconia isolated from their minerals. 

Six years later he joined the Department of Scientific 
and Industrial Research, which was then equipping 
the new Chemical Research Laboratory at Teddington 
for work on coal-tar products and synthetic resins. 
The equipment of this laboratory as it was three years 
ago had already been described,* and it would be 
sufficient to say that the researches on the condensations 
occurring between carbon monoxide and hydrogen 
under the influence of various catalysts had involved 
four successive installations of high-pressure flow- 
through plant, all of which had been designed and 
constructed in the laboratory. The last of these 
included two preheaters 6 ft. in height, and a converter 
measuring 3 ft. by 1} in., all of which could be heated 
electrically to 450 deg. C. at a pressure of 200 atmos- 
pheres. The converter, which was of the annular type, 
had a central hollow core, in which a pyrometer could 
be inserted. Further advances had also been made in 
the technique of autoclaves, one of which, with a body 
9 in. internal diameter and 14 in. external diameter, 
was constructed of Firth’s nickel-chrome-molybdenum 
steel. The end plate of this equipment was secured to 
the body by 12 1}-in. studs and nuts, and the vessel, 
which had a capacity of 9 litres, was suitable for a 
working pressure of 250 atmospheres at temperatures 
not exceeding 450 deg. C. With such accessories as a 
water-jacketed stirrer, high-pressure lubricator, and 
pressure gauge, the weight was 15 cwt. It was heated 
by gas and there was no safety valve. 

Among the experiments made at Teddington with 
autoclaves were three on the hydrogenation of tars and 
tar products, in which attention had been concentrated 
on the resins of vertical and low-temperature tars and 
it was shown that, even after a short hydrogenation, 
these materials could be largely converted into volatile 
tar oils. At 415 deg. C. fuel oil was obtained, whereas 
at 450 deg. C. to 480 deg. C. a more complete conversion 
to petrol occurred. The pressures employed were o 
the order of 200 to 400 atmospheres, and the catalyst 
was ammonium molybdate carried on alumina gel. 
Acceleration tests on the corrosion of metals had also 
been made in which an autoclave enclosing two beakers, 
each containing a specimen of steel immersed in a 
potassium-chloride solution, was used. This apparatus 


* See Proceedings of the Institution of Chemical 
Engineers, vol. vii, page 81 (1930). 
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was placed in a thermostat and was supplied with | sions. In addition to these registered men, there are 


oxygen at a known pressure. The results showed that, | 
after an irregular start, absorption of oxygen and loss | 
of weight by corrosion were linear factors up to 
pressures of about 20 atmospheres. Experiments were | 
also in progress to determine the effect of exposing 
typical steels and alloys to the influence of various | 
gases when these were contained within small tubes | 
at high temperatures and under considerable pressures. 

In the experiments far described, continued | 
Professor Morgan, the pressures employed had not | 
exceeded 300 atmospheres, but within the last year a 
plant sufficiently strong to withstand a pressure of 
3,000 atmospheres had been designed and constructed | 
in the Laboratory workshop. This consisted essen- 
tially of screw-compression pump and autoclave. | 
The pump, which had capacity per stroke of | 
30 cub. em., and a plunger diameter of 12-7 mm., was | 
capable of raising the pressure of liquids or gases to | 
The cylindrical autoclave was 
5 in. long with a j-in Its external diameter 
was I] in. and its capacity 110 cub.cm. The tempera- 
ture was raised to about 140 deg. C. by an oil bath. | 
\ll the pressure-resisting parts were of nickel-chromium 
molybdenum heat-treated steel with a maximum stress | 
of per The pressure was | 
measured by a Bourdon When were 
employed, a preliminary compression to 1,000 atmos- 
pheres was effected in a Hofer five-stage compressor. 
In common with other high-pressure equipment at 
Teddington this plant was enclosed in steel screens, 
outside which the various controls were arranged. 

\t the other end of the pressure scale, vacua of about 
2 mm. to 4 mm. could be produced by a Pulsometer 
rotary oil pump, which was utilised for distilling tar 
oils at temperatures not exceeding 130 deg. C. For 
still lower pressures the system used was that devised 
by Mr. C. R. Burch. This consisted in producing an 
ultra-cathode ‘ray vacuum in contaiming a 
heated evaporating tray placed immediately below a 
ooled condensing surface, the idea that the 
vapour molecule would in general make no collision 
during its passage from the hot to the cold surface. 
In this way the highest possible speed of distillation 
was obtained from given evaporating area. At 
Teddington this system was employed in a still for the 
distillation of the least volatile fractions of coal tar, | 
both the evaporating tray and the condensing surface 
heing of copper. The vacuum was obtained by a 
Cenco Hyvac rotary pump and a Kaye mercury pump. 
This technique had given a method of separating the 
resinous constituents of low-temperature tar from the 
crystallisable components of this material, as the latter 
were distillable under these conditions at temperatures 
not exceeding 130 deg. C 

In conclusion, Professor Morgan that for all 
industrial applications of chemical science engineering 
indispensable, and so 
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und chemistry were mutually 
far as this country was concerned the advantages of 
such co-operation were now more generally recognised 
than they had been at the beginning of his professional 
career, But there was still room for improvement. 
We were still too apt to leave the work of scientific 
exploration to our contemporaries in other lands, 
although the British Empire was endowed with mineral 
and organic resources to an extent unsurpassed by any 
single nation. Unless took advantage of this 
favoured position and stimulated the inventive talent 
of our chemists and engineers we must certainly drift 
nation for more educated 


we 


into the position of a“ navvy 


peoples. In certain respects we were approa hing 
that position in 1914. The world war gave us a 
temporary respite, but the economic and industrial 
struggle was still with us, and in this contest the 


intimate blend of chemistry and engineering must play 
in increasingly important part. 


THE PROFESSION OF PATENT 


AGENT. 

THERE are many problems confronting the world at 
the present time, and among them is that of education 
in its varied aspects. It being said that we are 
spending too much money on education ; in reply, it 
is said that we cannot spend enough on such a good 
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cause. One fact is outstanding; there is an annual 
output of graduates from university centres of about | 
10.000. Can we absorb this number each year ? The | 

| 


problem of overproduction of university graduates is 
not peculiar to this country. It pressing also in| 
Germany, and, to a far greater extent, in the United | 
States. One of the professions which has had greater | 
attention paid to it by university graduates since the 
war is that of the patent agent. In 1914, there were 
30 university graduates, out of a total of 280 patent 
agents. For 1933, the numbers are 87 out of 355. 
it is a very restricted profession ; one of the smallest, 
in fact. This is due, to some extent, to the rigorous 
conditions of qualification, but mainly to the limited 
amount of work, compared with that of other profes- 
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of course many others among the various firms, who 
are qualified for registration. The number on the 
register, however, is a good yardstick by which to 
measure the population of the profession, and there is 
to hand a further yardstick by which some idea can 
be gained of the amount of work done by the profession 
as a whole. 

Each year the Comptroller-General of the Patent 
Office discloses in his report the number of patent 
applications filed. These figures are shown, in thou- 
sands, in curve A in the diagram. It will be noted that 
from 1908 to 1913 the number was fairly steady at 
about 30,000. The effects of the war, of the post-war 


| boom, and of special legislation are clearly shown. 


The speculative boom of 1927-1929 is also clearly 
indicated. We are evidently this year past the bottom 
of the 1931 trough, although the figure for 1933 is 
provisional, being based only on the first eight months. 
In curve B is shown the number of patents actually 
granted. The mortality of the applications (many of 
them provisionals) is interesting. There is a lag of 
over a year between the two curves A and B, for the 


|examination process, before the actual grant of the 


patent, takes on the average a little over a year. The 
rise of curve B from the year 1928 on received the 
expected check last year, in accordance with the drop 
in curve A in 1931. Curve C shows, on another scale, 
the number of patent agents on the Board of Trade 
The phenomenal rise in 1921 was due te 


Legister. 
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legislation giving bona fide practising agents their last 
chance of registration without passing the qualifying 
examination. Again, as with patent applications 
from the years 1908-1913 the number was steady at 
about 250. There has, however, been a gradual 
increase throughout the years—apart from the war 
years. Is this rise out of proportion to the other 
curves? Taking the average of the years 1908 to 
1913, the ratio of patent agents to applications was 
1: 112. The ratio of the five years 1928-1932 
1: 110. It will be seen, that far as 
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therefore, as 
British applications are concerned, the profession is 
at least matched to its tasks, if the pre-war ratio can 
be considered as a good guide. Curve A, however, 
over those five years, is a “hump.” There was a fall 
during the years 1929 to 1931. 

The outlook for the future is a little cloudy. Curve C 
does not change rapidly, and in the absence of an 
epidemic to which patent agents are particularly 
susceptive, it apparently will rise steadily, but slowly. 
In the registers issued in February, 1932 and 1933, 
there was a record number of names: 355. Further- 
more, the ratio of agents to applications for 1933, on 
provisional figures, of course, is 1: 103. This may not 
seem a big difference compared with the pre-war ratio 
of 1: 112. Although patent agents, like everyone else, 
are going through a bleak period, the above figures and 
curves do not tell the full story, for there has been 
a remarkable falling off of applications in foreign 
countries British patentees. This foreign work 
formed a very large proportion of the agents’ business, 
and for some time now has been a very meagre shadow 
of its former self. Before, therefore, the profession 
can expect better days, not only must British applica- 
tions increase further, but much greater confidence 
must be shown in foreign patenting. Until this 
confidence returns, there will be a glut in the profession. 
The increase of work must be substantial over a period 
of years to prevent oversaturation. In the three years 
1931-1933, the numbers of men who qualified were 19, 
22 and 14, respectively. These big increases for a 
The above review may be of interest, 


by 


are 


small profession. 


and perhaps a warning, to new and intending entrants. | 1932. | 
| eed 


Cus [ron AND Steer Instirute 


| of the Iron and Steel Institute has this year been awarded 


by the Council jointly to Mr. D. F. Marshall, of Sheffield, 


and to Mr. A. Robinson, of Scunthorpe 
resented a paper, on “‘ The External Heat Loss of a 
3last Furnace,” at the annual meeting held in London 


in May, while the latter contributed a paper, on “ Some 
Factors Leading to Greater Production from a Steel 
Furnace,” 
held in Sheffield in September. 





The Williams Prize | figures : 


| 
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LETTER TO THE EDITOR. 


INFLUENCE OF BERYLLIUM ON 
STEEL. 


To tHe Eprror oF ENGINEERING. 

Srr,—In your issue of September 29 you publish, on 
page 352, an abstract of a paper entitled ‘“ Influence 
of Beryllium on Steel,” presented by Mr. J. H. S. 
Dickenson and Dr. W. H. Hatfield at the meeting of 
the Iron and Steel Institute at Sheffield on September 
14. Will you allow me to discuss some of the state- 
ments contained in this publication, which, in my 
opinion, may lead to misunderstandings ? 

At the request of the British Air Ministry, a proposal 
that the influence of beryllium on some selected specific 
types of steel largely used in aircraft should be examined 
was made to Messrs. English Steel Corporation, Limited, 
and to Messrs. Thos. Firth and John Brown, Limited. 
In the first place, such a proposal gives rise to objec- 
tions, and the results of a research along the lines 
indicated could not be expected to be better than 
those actually obtained in the laboratories concerned. 
Much money could have saved if a knowledge 
of the metallurgy of beryllium had been more wide- 
spread. 

Actually, our knowledge regarding the affinity of 
beryllium for carbon in steels is limited, but it is quite 
certain that this element interferes with carbon in so 
far as the hardening properties of carbon steels are 
concerned, and increased brittleness may result. 
Moreover, a perusal of various publications on beryllium 


been 


steels—for example, Wissenschaftliche Verdffentlichun- 
gen aus dem Siemens-Konzern, vol. viii, page 222 


indicates that all experiments involving beryllium 
additions to nickel-free steels result in a brittle alloy. 
The binary beryllium-iron alloys have a coarse structure 
similar to that of phosphoric iron, and it is necessary 
to add at least 5 per cent. of nickel to a | per cent. 
beryllium-iron alloy to obtain a fine grain. Hence, 
all the tests carried out by the authors with nickel 
free, or low-nickel, alloys of iron were undoubtedly 
wasteful, and needless expense was incurred. 

One per cent. of beryllium in the presence of an 
adequate quantity of nickel is quite equal, in its 
hardening properties, to the addition of 1 per cent. 
of carbon, and it is difficult to see how it would be 
possible to improve nickel steels, containing perhaps 
a considerable amount of carbon, by the addition of 
that other hardening medium, namely beryllium, even 
if no interference with the carbon occurred. The real 
problem to be considered is the ultimate influence of 
beryllium in carbon-free nickel steels when further 
metallic elements are added. 

The disadvantageous results obtained by the addition 
of beryllium to 18-8 stainless steels, from the point 
of view of corrosion resistance, can to some extent be 
confirmed. The influence of carbon in such steels in 
the presence of beryllium is disastrous. Even carbon- 
free steels of this type containing beryllium cannot 
compete with the ordinary 18-8 stainless steels, because 
increased beryllium additions develop the a-iron 
structure, which resistant to corrosion. The 
age-hardening of these steels, if a great hardness is 
desired, occurs in the a-iron. Some age-hardening is 
also possible in austenitic high-nickel alloys containing 
beryllium, which steels possess good corrosion resis- 
tance. A strongly hardened beryllium-nickel-chromium 
steel, possessing a Brinell-hardness value of 660, how- 
ever, is more resistant to corrosion than ordinary 
12 per cent. chromium cutlery steel, the latter being 
softer. Such very hard, complex beryllium steels may 
be a little more brittle than carbon steels, but not to 
the extent observed by the authors in the presence of 
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carbon. 

Mr. Dickenson, in his reply to the discussion, employs 
some general arguments, which may have an adverse 
effect on beryllium research. He says that the develop- 
ment of aluminium cannot be compared with that of 
beryllium because, after all, we build our houses with 
material containing aluminium, and are surrounded 
in every direction with aluminium in quantity. In 
this connection, | would like to ask Mr. Dickenson if 
houses are built with materials containing vanadium, 
for example. This element is, I presume, used by 
him in considerable quantities in his works. Beryllium 
compares favourably with vanadium from the point 


of view of occurrence in nature. According to Das 
Vorkommen der chemischen kle mente auf der Erde, 

xv G. Berg, the occurrence of various chemical 
elements in nature is represented by the following 


vanadium, 0-018 per cent.; tin, 6 10-6 
per cent.; beryllium, 5 x 10-6 per cent.; and arsenic, 
4-8 x 10-6 per cent. There is approximately as much 


The former beryllium as tin and antimony in the earth’s crust. 


Further, the concentration of beryllium in its ores is 
certainly greater than is the case with vanadium- 
containing minerals, which at two or three localities 


to the proceedings at the autumn meeting, | in the world only are sufficiently rich to render exploita- 


tion profitable. In the manufacture of pure beryllium, 
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SET. 

















the price paid for the ore represents only a few per 
cent. of the total What is needed is further 
research directed at reducing the expenditure of the 
chemicals actually employed, and I do not doubt that 
in the future, steel metallurgists will be able to buy 
beryllium as easily they are now purchasing 
vanadium. 

I should also like to draw the attention of steel 
metallurgists to a new and extremely useful property 
of beryllium, namely, that it brings about age-hardening 
in carbon-free iron. This enables articles to be 
machined in the soft state after quenching ; they can 
then be hardened as effectively as carbon steels by a 
comparatively low-temperature treatment. This 
valuable property has not yet been adopted in manu- 
facturing practice. Furthermore, beryllium is the 
best scavenger ever discovered for steel. As a reducing 
agent, it surpasses considerably the best existing 
deoxidiser for steel, namely, aluminium. As it readily 


cost. 
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dissolves in iron, its action throughout the whole bath is | After use, the oil flows to a sump and is filtered. 
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| power to 165 brake horse-power. 
of the design consists in the provision made for scaveng- 


The principal feature 


ing. This is arranged for by means of a separate 
scavenging pump, at the right-hand end of the set, 
driven off the crankshaft and delivering air under 
pressure into a common manifold, from which it 
sweeps into each cylinder as the ports uncover in turn. 
This action completely removes the burnt gases and 
leaves the cylinder filled with cool, clean air, with 
excellent results on the performance. The air is thus 
not drawn through the crankcase, so that the crankcase 
inspection doors may be opened while the engine is 
at work, while copious pressure lubrication can be 
employed for the main and connecting-rod bearings. 
The lubrication system has been particularly carefully 
devised. The main system is operated by a gear 
pump and takes care of the main bearings, connecting 
rod big-ends, gudgeon pins, scavenge pump-rod bear- 
ings, governor gear, and fuel-pump gear and bearings. 


a 
The 


more violent than that of the volatile metals, calcium | pump draws from this supply, and the oil is passed 


and magnesium, which do not alloy with iron and only | through an Auto-Klean strainer and an oil cooler on | 
In conclusion, a new and very|its way back to the various parts. 
useful property of beryllium, namely, its effect on| system is fitted with a primary pump. 


act on the surface. 


~ - 
each main 


other obnoxious constituents of steel as represented | piston is supplied from a mechanical lubricator, with 
by the elements of the sulphur group, has been dis- | two feeds and sight glasses in each case, one delivering 


covered. The metalloid sulphur, in particular, can 
be completely eliminated by beryllium added in 
sufficient quantity, and it has been stated that even 
pure FeS can be rolled into sheet after undergoing a 
desulphurising treatment with beryllium. Since 
discovery of manganese as an alloying and cleansing 
agent, probably no other element conferring such 
outstanding qualities upon steel has been found. 
money spent on future research work in this direction 
will be expended in a worthy cause. 
Yours faithfully, 
Dr. W. KROL. 
44, Bel’ Airstr., Luxemburg. 
October 12, 1933. 

[It may be pointed out that, as stated in our columns 
on page 352, the authors of the paper, Mr. J. H. 8. 
Dickenson and Dr. W. H. Hatfield, particularly 
emphasised that the investigation was planned to have 
a limited and severely practical scope, and that it did 
not constitute an exhaustive study, in the full scientific 
sense, of the effect of beryllium on steels in general.— 
Ep. E.} 


HIGH LIFT OIL-ENGINE PUMPING 
SET 

THE annexed illustration shows one of three pumping 
sets in course of delivery to the Merton and Burgheath 
pumping stations of the Sutton District Water Com- 
pany. These sets have scavenge-pump Diesel engines 
combined with direct-driven nine-stage high-lift turbine 
pumps. The engines are by Messrs. Crossley Brothers, 
Openshaw, Manchester, while the pumps are by 


Messrs. Mather and Platt, Limited, and are of this | 


firm’s well-known Plurovane type. 
The engine is a two-stroke four-cylinder model 


developing 110 brake horse-power at 500 r.p.m., and | 


is one of a range of sizes covering from 82 brake horse- 


to the front of the pistow, and one to the back. This 
system can also be primed at starting. 


As regards engine details, the crankcase is a single 


| casting bolted to the baseplate. The cylinders are cast 


the | 
|} large cleaning doors for access to the water spaces, | 


The | 


separately and bolted to the crankcase. They have 


which are very liberal. Large passages are also 
provided in the cylinder heads. The crankshaft is a 


Siemens Martin open-hearth forging, 
the solid, the connecting rods also 
from solid forgings. 

The main bearings are of bronze; the 
bearings have steel housings lined with white metal, 
the gudgeon-pin bearings being of hard phosphor 
bronze. The gudgeon pins are bored out and are case- 
hardened-finished to a dead hard surface. 


being produced 


big-end 


| necting rods are bored to allow of a liberal supply of oil 


to the gudgeon pins. 

The fuel pumps are driven from the engine crankshaft 
through gearing. Each pump plunger is adjusted 
separately to deliver the correct quantity of oil to 
ensure equal power in all cylinders. 
be cut out while running by means of a trip. 
governor acts on the fuel pumps, varying the point 
of cut-off of the injection, the injection timing remaining 
constant. A centrifugal pump is used for water 
circulation. 

The pump, to which the engine is direct coupled, has 
nine stages. It is capable of delivering 694 gallons 
per minute against a head of 278 ft. at 500 r.p.m., or 
1,000,000 gallons per day. 


Tue Lonpon [ron anp Steet Excnanoe.—The 
annual dinner of the London Iron and Steel Exchange, 
28, Essex-street, Strand, W.C.2, will be held on Tuesday, 
January 30, 1934, at Claridge’s Hotel, Brook-street, | 
W.1. Colonel J. Colville, Secretary of the Department of | 
Overseas Trade, has acce ted an invitation to attend. | 


The lubrication | 


machined from | 


The con- | 


Any pump Can | 
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RESEARCH ON CAST IRON. 


| AN account of the steady progress made by the 

British Cast Iron Research Association in its own 
| particular sphere of activity is given year by year 
in the annual reports of the Council of the Association, 
the most recent of which, the twelfth, was presented 
at the annual general meeting, held at the Hotel 
Victoria, London, W.C.2, on November 1. It will be 
recalled that the laboratory extensions of the Associa- 
|} tion, at its headquarters, 21-23, St. Paul’s-square, 

Birmingham, were formally opened on July 6, 1932, 
| by Lord Rutherford of Nelson, and that an illustrated 
description of the new premises appeared on page 49 
of our issue of July 8, 1932. The report before us, 
which reviews the progress made during the year 
ending June 30, 1933, makes a brief allusion to this 
outstanding event in the Association’s history, and 
states further that, since the close of the year under 
consideration, the Association has had an opportunity of 
| acquiring still more floor space at its headquarters’ labo- 
ratories. This addition, which occupies 1,800 sq. ft., will 
be made available for office and laboratory extensions 
during the current year, and it is anticipated that the 
premises now possessed by the Association will meet 
normal requirements for some years to come. It 
moreover, gratifying to find that owing to the generous 
offer of funds by Mr. H. J. Yates, chairman of Messrs. 
Radiation, Limited, the Association will shortly be 
able to erect a cupola furnace, a project which has 
been in the minds of the Council for some years past, 
but could not be carried out for financial reasons. 
| The furnace will be built in a small foundry near the 
headquarters, and the arrangements are such that the 
Association will be able to operate it for experimental 
work at any time without incurring the expense of 
maintaining permanently the necessary labour. 

The commercial development of Silal and Nicrosilal, 
the two heat-resisting irons discovered by the Associa 
tion as the result of research, is proceeding satis- 
factorily; the number of member firms possessing 
licences for the manufacture of these materials has 
| now increased to thirteen. Further work has been 
done on these irons during the year, and a number of 
reports, including one on the effects of tempering 
Nicrosilal, have been issued. The application of ferritic, 
pearlitic, and austenitic cast irons to heat-resisting 
services has directed attention to the creep properties 
of these materials. Owing to the lack of the necessary 
apparatus, the Association is not in a position to 
investigate these properties in detail, but it is satis- 
factory to note that the Committee on the Behaviour 
of Materials at High Temperatures of the Department 
of Scientific and Industrial Research has undertaken 
to make creep tests on irons supplied through the 
Association by various members. Five irons, namely, 
a normal engineering iron, a nickel-chromium cast iron, 
a ferritic high-silicon iron (Silal), and two austenitic 
cast irons (Niresist and Nicrosilal), are now under 
examination. Research on materials, to which the 
Association has given the name “ inoculated irons,” is 
proceeding. Maximum tensile strength values of 22, and 
even approaching 30, tons per square inch are being 
obtained on these irons on a commercial scale, and it 


is, 


} 








is stated in the report that these figures can only be 
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running on petrol or oil unless a very large number of 


approached by the inoculation process, whereby an/ charging stations were established throughout the 


iron is cast virtually white, and rendered grey and | country, but it offers an extremely economical means of 
machinable, yet strong, by a ladle “ graphitiser” or| transport where suitable facilities are available. 


inoculant. Research has shown, moreover, that the 


Its 
chief value, however, lies in the fact that a home- 


use of nickel, or of nickel and chromium, with one of | produced fuel is utilised, and this factor is of particular 
these inoculants gives improved greying properties and | importance in the case of coke-oven gas, which in 


An interesting fact is that inoculated 


higher strength. 
increase in resistance to shock. 


irons show marked 


While no details regarding manufacture are contained | 


many cases is produced in such quantities as to repre- 
sent a waste product. The gas supply for the Chester- 
field station actually affords an example of the use of 


in the report, it is emphasised that the development of | coke-oven gas, the supply being brought down to the 


these irons requires close metallurgical control of the | station from the Grassmoor ovens. 


raw materials, furnace equipment and melting practice, 
and also of the finished product. 

The development of the Association’s balanced blast 
cupola has been very active during the year under 
review. In last year’s report, it was recorded that 
23 of these cupolas, yielding 120 tons per hour, were 
installed or were about to be installed. On June 30, 
1933, there were 41 balanced blast cupolas in service, or 
under construction, and the aggregate hourly output 
was 275 tons. One of these cupolas is being installed 
in Australia, and members of the Association in South 
Africa, India, and Canada are also contemplating 
installations in the near future. A good deal of 
importance is naturally attached to the work of the 
development department of the Association, the specific 
object of which is to assist in the application to practice 
of conclusions worked out in the laboratory and to 
overcome any difficulties thereby encountered. The 
total number of visits paid to member firms during 
the year by the staff of the Association was 482, 
while 643 inquiries were received from members and 
were reported upon. The laboratories naturally play 
an important part in connection with both research 
and development work, and last year about 2,000 
estimations, in duplicate, were made in the chemical 
laboratory, while 650 micro-examinations were con- 
ducted in the metallographical laboratory. In the 
mechanical-testing laboratory some 1,000 tensile, trans- 
verse, compression and impact tests were carried out. 


GAS FILLING STATION AT 
CHESTERFIELD. 


Many of our readers will recall that, during the war, 
numerous vehicles in this country were operated 
on coal gas, owing to the scarcity of petrol. The gas 
was stored on the vehicle either in flexible bags at 
low pressure or in steel cylinders at high pressure, and 
in recent years, renewed interest has been shown in 
the latter system. Successful experiments have 
been carried out by a number of gas undertakings, 
and in ENGINEERING, vol. cxxxiv, page 605 (1932), a 
description was given of the installation evolved by 
the Industrial Research Laboratories of the Birming- 
ham Corporation Gas Department, particulars being 
given of the charging plant, and also of the alterations 
carried out on a commercial vehicle to render it suitable 
for utilising gas instead of petrol as a fuel. Another 
demonstration of the work that is being done in this 
field is afforded by the charging station at the works 
of Messrs. The Chesterfield Tube Company, Limited, 
Chesterfield. This station, which was opened by the 
Parliamentary Secretary for Mines, Mr. Ernest Brown, 
on November 15 last, is equipped with the Bryan 
Donkin compressor shown at the last British Industries 
Fair, and described in ENGINEERING, vol. cxxxv, page 
211. The compressor is driven by a 75-brake horse- 
power electric motor, and delivers the gas to three 
storage cylinders, manufactured by the Chesterfield 
Tube Company. The cylinders are made from nickel- 
chrome molybdenum steel, and have a total capacity 
of 72 cub. ft., the outside diameters of the cylinders 
being 21} in. A number of vehicles arranged to run 
on gas were demonstrated at the opening ceremony, 
including the omnibus belonging to the Chesterfield 
Corporation, of which a brief description was given 
in our article dealing with the Bryan-Donkin com- 
pressor. The six gas cylinders on this vehicle are 
fitted into a frame slung rigidly from the chassis. 
Each of the cylinders has a forged-steel connection ; 
these are coupled together in parallel by corrosion- 
resisting alloy steel tubes. The charging nozzle con- 
sists of a specially designed forged-steel valve, which is 
coupled to the gas cylinder system by a corrosion- 
resisting steel tube and union. A stop valve, similar 
in design to the charging valve, is fitted between the 
cylinders and the governors. The latter reduce the 
pressure in two stages, the first governor reducing the 
initial pressure, varying from 30 Ib. to 3,000 Ib. per 
square inch, to 2 lb. or 3 lb. per square inch, and the 
second governor further reducing the pressure to a 
vacuum of 3 in. water gauge or less. The gas mixer, 
which takes the place of the carburetter on a petrol- 
driven vehicle, consists of a flame trap and orifice 
plate for proportioning the mixture. A slow-running 
device is incorporated with an easy adjustment. 

While it will be appreciated that the gas-driven 
vehicle could not offer a serious challenge to those 





In conclusion, it 
may be mentioned that in his address at the luncheon 
held in connection with the opening ceremony, Mr. 
Brown stated that gas traction had been proved by 
the severest tests to be as safe as any other system of 
mechanical traction. 


THE SMITHFIELD CLUB SHOW. 

AT one time, the Smithfield Club Show, at the 
Royal Agricultural Hall, Islington, was regarded by 
implement manufacturers as affording a quite excep- 
tional opportunity to bring their products to the notice 
of the public. In recent years, however, there has 
been a distinct falling off in this class of exhibit, 
although the Show has fully maintained its position 
as one of the most important in the country for the 
exhibition of live-stock. The reduction in the imple- 
ment exhibits is particularly noticeable at the current 
Show, which opened on Monday last, December 4, 
and closes to-day. The falling off is specially marked 
in the heavier type of exhibit, such as the cable- 
ploughing tractor, and several of the leading British 
firms manufacturing this class of machine are no 
longer represented. Actually, however, the Show 
is larger than in any previous year in our recollection, 
the number of stands devoted to such products as 
cattle foods, veterinary medicines, fertilisers, and so 
on, having increased to such an extent that practically 
the whole of the available space, including the various 
subsidiary halls and galleries, is fully occupied. No 
doubt the severe depression under which the agricultural 
industry has lain for a number of years has affected 
the number of exhibitors of heavy machinery, but this 
can hardly afford a full explanation of the falling off, 
in that the last few months have shown a decided trade 
improvement. Another explanation which may be 
given is the growing importance of the various provin- 
cial shows, where opportunities are readily available 
for field tests of the various machines. Whatever 
the cause, however, it has to be admitted that the 
Show is of somewhat lesser interest from an engineering 
point of view than some of its predecessors, although 
there is still a good representation of field implements 
such as ploughs, cultivators, haymakers, and so on. 
The majority of these implements are now largely 
standardised, and typical examples have been described 
from time to time in our columns. 

Another class of implement which is well represented 
is the draw-bar tractor, particularly striking displays 
being made by such firms as Ford, Case, and Massey- 
Harris. The majority of the tractors shown are 
designed to run on petrol or paraffin, but Messrs. 
Marshall Sons and Company, Limited, Gainsborough, 
are showing the heavy-oil tractor described in Enet- 
NEERING, vol. cxxxiv, page 30 (1932). Tractors with 
which we have not previously dealt are shown by 
Messrs. Allis-Chalmers Manufacturing Company, 728, 
Salisbury House, London-wall, E.C.2, and Messrs. 
Bristol Tractors, Limited, Sunbeam-road, Willesden, 
N.W.10. The former firm, whose headquarters are 
in Milwaukee, show both four-wheel and crawler 
models, the former unit developing 36 h.p. on the 
pulley, and 26 h.p. on the drawbar. The engine is 
a four-cylinder model, with overhead valves, running 
at 1,200 r.p.m. and it is interesting to note that it 
conforms with the latest automobile practice in that 
wet nickel-iron removable cylinder liners and special 
steel inserted valve seats are fitted. A four-speed 
sliding-gear transmission is employed, the drive being 
through a 12-in. dry-plate clutch, and the rear axle is 
mounted on roller bearings and is fitted with a four- 
pinion differential, the wheels being made from alloy 
steel. The machine weighs 4,200 lb., and has a speed 
range of 1{ m.p.h. to 20 m.p.h. The crawler tractor 
shown by the same firm is of approximately the same 
power, the engine being similar. With a governor- 
controlled speed of 1,200 r.p.m., a speed range from 
2} m.p.h. to 6 m.p.h. is obtainable, but by slowing the 
engine down to 1,000 r.p.m., a working speed of 
1j m.p.h. can be secured. A four-speed gear-box with 
reverse is fitted, all the shafts being carried on ball 
or roller bearings. The steering clutches are of the 
multi-dise type, and the tracks are made up of links 
comprising drop-forged side bars bolted to a 12-in. 
track shoe. The links are 6-in. pitch, and the track 


pin and bush are of carbon-manganese steel, carburised | 


and hardened. There are four outside flanged truck 
wheels on each frame, the wheels being mounted on 
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plain bearings with a fixed shaft. The front idler 
is a steel casting mounted on plain bearings. 

The Bristol tractor is a small self-tracking unit, 
which, while being powerful enough for such work as 
ploughing or scarifying, is small enough to perform 
other types of cultivation. The distributed load is only 
44 lb. per square inch, so that it can pass over the land 
without packing even a light tilth. We believe that 
it is the only tractor with front-sprocket drive, the 
arrangement giving a particularly good weight distri- 
bution, with the centre of gravity well in front of the 
mid-position of the track. Three alternative engines 
are offered, the Jowett, Victor, or an engine specially 
built for the tractor. All three engines are twin- 
cylinder models, the special model being air-cooled, 
the Jowett water-cooled, and the Victor being a water- 
cooled heavy-oil engine. The track is rubber jointed 
without any metal contacts, the joint consisting of 
hard rubber moulded blocks holding the track plates 
apart. The track width is only 28} in. from centre 
to centre, so that the machine can be used for hop 
cultivation, or for potatoes, beet and similar crops. 
The machine is very easy to control, and can be turned 
in its own length. The total weight is approximately 
1 ton, the drawbar pull on first gear is over 2,000 Ib., 
and on third gear is over 800 lb. There are three 
forward speed ratios giving road speeds of approxi- 
mately 1 m.p.h. to 1-8 m.p.h., 1-6 m.p.h. to 2-7 m.p.h., 
and 2-8 m.p.h. to 4:8 m.p.h. The reverse gives a 
speed of 1 m.p.h. to 1-5 m.p.h. 

Although there is a falling off in the number of 
firms exhibiting small engines, the majority of the 
leading makers are represented either by having stands 
of their own or by their products being shown as power 
units for other classes of appliance. Messrs. Blackstone 
and Company, Limited, of Stamford, show a 14-h.p. 
single-cylinder engine of the horizontal spring-injection 
type, one of their recently-developed “ Fuelol ” engines. 
and a number of small petrol engines. All these exhibits 
have been previously described in our columns, but 
we have not hitherto dealt with the pumping set shown. 
This consists of a 3-in. *‘ Unchokeable ” pump direct 
coupled to a 5-brake horse-power Blackstone petrol 
engine. The set is suited for general pumping duties 
where liquids carrying solids in suspension are to be 
handled. It is of particular service for such purposes 
as clearing cesspools, dykes, trenches, and so on. 
Other well-known firms exhibiting small engines are 
Messrs. Petters, Limited, Westland Works, Yeovil, 
and Messrs. R. A. Lister and Company, Limited, 
Dursley. The former show examples of their well- 
known Atomic-Diesel engines, ranging from 5 h.p. 
to 15 h.p., together with a tractor truck, and air-cooled 
horizontal engines. The 5-h.p. Atomic-Diesel was 
described on page 542, ante, the truck on page 8, ante, 
and the air-cooled engine on page 700, vol. cxxxv 
(1933). Messrs. Lister’s exhibit includes petrol 
engines, cream separators, refrigerators, pumping 
sets, and dairy appliances. The engines made by 
this firm enjoy a world-wide reputation, and are 
exceedingly well known. The latest model, a 10-16-h.p. 
compression-ignition engine, was described on page 542, 
ante. 

Before concluding our brief account of the exhibits, 
reference may be made to a small self-contained 
engine set and to a pumping set shown by Messrs. 
Associated Manufacturers’ Company (London), Limited, 
46-48, Wharfdale-road, N.1. The engine set consists 
of a }-h.p., four-stroke, air-cooled engine complete 
with kick-starter. It is an exceptionally neat and 
compact unit, very easily portable. The engine 
operates on the four-stroke cycle, and has side-by-side 
valves, a detachable cylinder head, and flywheel 
magneto. The pumping set is a_ self-contained, 
electrically-driven unit with a capacity of 250 gallons 
per hour on a combined head of 80 ft. The motor is 
of } h.p. and is mounted on the top of the crankcase. 
It drives through a seamless V-belt to a pulley on the 
crankshaft, the latter being carried in ball bearings 
in an oil-tight housing. A substantial and easily- 
accessible stuffing-box is provided. The air vessel is 
easily removable, giving ready access to the rubber 
dise valves, which work on gun-metal seatings. The 
set can be supplied with an automatic switch if 
required. 


Tse Instirvute or Transport.—The Council of the 
Institute of Transport has made a number of premium 
awards in respect of the 1932-33 session. These include 
the Railway Operating Medal to Mr. E. D. Grasett; the 
Railway Engineering Medal to Mr. F. Lydall; the Road 
Transport Medal to Mr. H. E. Aldington; the Road 
Transport (Passenger) Medal to Mr. E. 8S. Herbert; the 


Aerial Transport Medal to Mr. G. E. Woods Humphery ; 
Brown; 


the Dock and Harbour Gold Medal to Mr. F. 
the Dock and Harbour Silver Meda! to Mr. F. W. P. 
Hampton; the Coastwise Shipping Medal to Mr. J. R. 


Cowper; the Institute Graduate Medal to Mr. C. Green- 
wood: the Institute Student Medal to Mr. R. C. V. 
Ash; and the ‘“‘ Modern Transport” Premium to 
Mr. 8. R. Simms. 
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THE PUBLIC WORKS AND TRANSPORT EXHIBITION, |7H= RUBLIC WORKS. ROADS AND 


(Concluded from page 607.) 


In concluding our account of the newer plant, 
machinery, and so forth, shown at the Public Works, 
Roads, and Transport Exhibition, recently held 
at Islington, it may be here remarked that, had 
space permitted, much other interesting work could 
have been dealt with. Considerable ingenuity in 
many ways was displayed on the various stands, 
and the Exhibition as a whole may be said to have 
been really informative and of undoubted educa- 
tional value. 

In our account of the last exhibition we described 
a Parsons-Allen trench-excavating machine made 
by Messrs. John Allen and Sons (Oxford), Limited, 
Oxford, which would dig a trench 7 ft. wide 
by 10 ft. deep. Messrs. Allen showed ‘at this 
year’s exhibition a> smaller machine which they 
have recently developed for the purpose of cutting 
narrow trenches, such as are required for the 
laying of electric mains or gas or water pipes. 
This machine, which is illustrated in Fig. 45, 
annexed, cuts a trench 6 in. or 12 in. wide at any 
depth up to 4 ft. It is mounted on steering 
chain tracks, with the bucket boom projecting 
forward. The travelling speed is 4 m.p.h. The 
boom is telescopic and varying lengths can be 
obtained in steps of 3 in. The boom hoist is 
hydraulically operated. There are six digging 
speeds in both forward and reverse; these range 
from 2 ft. to 16 ft. per minute. The buckets deliver 
on to a transverse belt conveyor, which is arranged 
to discharge on either side of the machine as re- 
|quired. The power unit consists of a 4-cylinder 
| industrial-type Ford petrol engine, with an R.A.C. 
rating of 24 h.p. The total weight of the machine 
is 5 tons 12 ewt. Another new exhibit was the 
Allen motor scythe illustrated in Fig. 46, herewith. 
This has been designed to cut grass and weeds in 
restricted spaces, such as roadside verges, between 
trees in orchards, grass walks in golf courses, public 
parks, &c. Cross-cutting knives, such as are used 
on large reaping machines, are arranged on a bar 
3 ft. wide in front of the machine, which is driven 
into the grass, &c., at a comfortable walking pace, 
the handles being used for steering and control 
only. The power unit, which serves both for 
propulsion and for actuating the knives, is a 1} h.p. 

a Villiers petrol engine cooled by a built-in blower. 
: It is bolted directly to the gear-case and all the 
. : gears are enclosed in an oil bath and mounted in 
Fie. 46. PrTrrot-Operatep ScytHe; Messrs. Jonn ALLEN AND Sons (OxForD), LIMITED. ball bearings. The control is by clutch and throttle 
only, and is operated from the steering position by 
twisting the handles. The total weight of the 
machine is 2}? cwt. and the overall length is 6 ft. 6 in. 
An unusual and interesting exhibit on Messrs. 
Allen’s stand was a 10-ton steam roller which had 
been converted into a quick-reverse Diesel oii 
roller. The main structure had not been altered, the 
boiler being utilised as a cooling-water tank, and 
the oil engine, of 30 h.p., being arranged above 
it in the place previously occupied by the 
steam engine. The coal bunker was adapted for use 
as the fuel tank and contained 120 gallons of oil, 
thus giving an extended radius of action. The 
whole of the existing gearing had been utilised and 
the controls were arranged in the same way as 
formerly. The removal of the large flywheel 
enabled the back wheels to be placed closer together, 
thus giving a greater lap on the front wheel. The 
resulting machine was of quite good appearance and 
such a conversion appeared to be a practical and 
economical method of utilising obsolescent steam 
rolling plant. 

The 10/7 cub. ft. rotary drum concrete mixer 
illustrated in Fig. 47, annexed, and shown by 
Messrs. The Liner Concrete Machinery Company, 
Glasshouse Bridge, City-road, Newcastle-upon-Tyne, 
has several features of distinct novelty. The mixing 
drum is carried upon four rubber-tyred rollers, 
two of which are driven by the engine through 
machine-cut gear wheels. As the gear ring or 
chain sprocket round the drum is thus eliminated, 



























































d the drum can be readily removed from the machine, 
. and is very smooth and silent in operation, whilst 
Fie, 47. 10/7 Cus. Fr. Friction-Drive Concrete Mixer; Messrs. Toe Liner Concrete there is nothing to cause external wear. There is, 





MACHINERY CoMPANY. further, no clutch between the drum gear and the 
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C ~ ee ee | Fie. 50. Mazpa Mercra 
. Lamp; Messrs. THE 
Fie. 48. Avromatic CaLorine-Dosine PLant ; Fic. 49. Recorpine CuLortne-Dostna PLant; Messrs. THE British THomMson-Hovs- 
Messrs. Tuk Paterson Enctngertnc Company, PaTerson ENGINEERING Company, LiMiTED. Ton Company, LiMiTED. 


LIMITED. 





engine. For starting up the engine the load is 
removed by lifting the drum off the driven rollers 
by means of handwheel-operated gear. When the 
engine is running, the drum is lowered on to the 
rollers, which are then rotating, and itself, through 
the friction drive effected, then commences to revolve. 
lhe hopper brake is automatically kept on except 
when the hopper is actually moving, t.¢., when the 
clutch driving the gear is engaged. The control 
lever is moved for the in-gear or hoisting position in 
the opposite direction to that for the lowering | 
position. As the usual arrangement is for the lower 
ing position to be halfway between the hoisting and 
braking position, the new control is positive and safe. | 
Messrs. The Paterson Engineering Company, —-— — — 

















; ‘indsor se, Kingsway, W.C.2, showe : , 
Limited, Windsor House, Kingsway, W. = howed Fie- 51. Lieut Atr-Operatep Dritt; Messrs. Ho_Man 
apparatus for the sterilisation of water. The auto- Recwmeee tame 


matic Chloronome illustrated in Fig. 48, above, is| 

employed for the chlorination of swimming baths | ; - —_ - -” 
as well as for the sterilisation of drinking-water | 
supplies and the deodorisation of sewage and | 
sewage effluents. In the sterilisation of water 
supplies it is often necessary to arrange for the] 
automatic variation of the rate at which the chlorine | 
gas is added, to cope with fluctuations in the water } 
undergoing treatment as the gas passes into supply. 
This control is effected in the Chloronome by 
utilising the varying differential head set up by the 
fluctuating flow of the water passing through a 
Venturi tube, which is connected to the device seen 
at the bottom of the panel in Fig. 48. The gas 
is obtained from bottles and is passed through a 
control valve, which effects both a reduction of 
pressure and regulates the flow. The entering 
and reduced pressures are indicated on gauges. 
The manometer in the centre, which is particularly | ie ; abt aes in 
sensitive, shows the rate of chlorine addition at any | 

time. The dose of chlorine can be adjusted by a 
regulating valve to any predetermined rate per| 
water unit, and this is maintained whether the 
water flow decreases or increases, the actual amount | which is discharged by gravity and conveyed to the |a sealing device through which the gas passes on 
added being automatically regulated. The gas, point of application by suitable chlorine-resisting | its way to the absorption tower, and prevents any 
after measurement, flows into an absorption tower, | piping. The apparatus at the top of the appliance | moisture entering the fittings on the panel. It is 


where it is converted into an aqueous solution, is an important feature of the Chloronome. It is | particularly useful under tropical conditions. 











Fie. 53. BENZOL-OPER- 

ATED Pitre EXTRACTOR; 

Fie. 52. Heavy Atr-Operatep Dritt; Messrs. HOLMAN Messrs. CC. H. Jounson 
Broruers, LIMITED. AND Sons, LiMIrep. 
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Another interesting apparatus shown by the 
firm was the Paterson Chlorograph, illustrated in 
Fig. 49, page 638. This is designed to give a perma- 
nent record of the amount of gaseous chlorine 
supplied either for the treatment of water or other 
liquids used in industry. The instrument consists 
essentially of an orifice-type flow meter connected 
to a glass U-pattern manometer tube provided 
with a silvered scale which is calibrated to read the 
flow of chlorine in terms of the weight of the quantity 
of gas passing per hour. The recording mechanism 
consists of a diaphragm chamber which is connected 
with a flow-meter and with a metallic aneroid cell. 
Fluctuations of pressure due to variation of flow 
through the meter are transmitted by means of a 
special liquid from the diaphragm chamber to the 
aneroid cell, which actuates a pen through a suitable 
lever system. The chart is driven by a seven-day 
clock. The rate flow can be determined to a very 
fine limit by means of a regulating valve, the stem 
of which is provided with a differential screw thread. 
The record obtained follows the variations of flow 
with a high degree of accuracy. The pressure of the 
gas is kept constant by means of two reducing 
valves, which effectually damp out any variations 
in the supply from the gas bottles. The flow meter, 
pressure-reducing valves and regulating mechanism 
are housed in the pedestal shown, which has a 
hinged door. The recording apparatus is situated 
in a glass-fronted case on the top. 

Electrical engineering was, generally speaking, only 
represented at the Exhibition by displays of lighting 
equipment and traffic signalling apparatus. The 
exhibit of Messrs. The British Thomson-Houston 
Company, Limited, Rugby, was confined to the 
former, the Mazda Mercra lamp, illustrated in Fig. 50, 
page 938, being shown in connection with two forms 
of lantern. The small filaments seen at the ends of 
the bulb are cathodes only, the light actually emanat- 
ing from the excitation of mercury vapour and other 
gases at high pressure by a discharge between them. 
As will be seen the lamp has a double wall. The 
inner bulb is of special heat-resisting glass, and the 
space between it and the outer bulb is exhausted 
so that the heat of the enclosed gases is conserved, 
as in the well-known vacuum flask. The cathodes 
are heated by the energy of the discharge and the 
emission of electrons from them ionises and excites 
radiation from the gases, one of which is provided 
in order to enable the lamp to start on ordinary 
mains voltages. When the current is first switched 
on the inner bulb is filled with a uniform pale blue 
glow, but as the temperature rises and the vapour 
pressure increases, the luminous column leaves the 
walls and narrows down until it finally appears as a 
brilliant narrow rod in the centre of the bulb. 
The colour of the light also changes to a greenish 
white, particularly suitable for road illumination on 
account of the resultant sharpness of definition of 
objects observed under it. The initial light output 
is 16,000 lumens, and the capacity 400 watts. The 
lamps operate on 230-volt alternating current, are 
fitted for a standard socket, and require no more 
than a small stabilising choke in series with them. 
The power factor can be readily corrected by means 
of a condenser. The lanterns shown were of two 
distinct types, one being of inverted rectangular 
pyramidal form with panels of diffusing glass on 
the sides facing along the street, and of opal glass 
on the other two sides, thus giving selective light- 
ing. The other lantern consisted of a cylinder of opal 
glass with a top reflector and a gauze bottom, the 
object being to give equal illumination all round, 
as is desirable, for instance, at a junction site. 

Messrs. The General Electric Company Limited, 
Magnet House, Kingsway, W.C.2, in addition to a 
model demonstrating the automatic traffic signalling 
system at the Elephant and Castle, London, had 
examples of their luminous refuge bollards and other 
apparatus directly concerned with traffic regulation, 
and exhibited Osira street lighting lamps with various 
forms of lanterns for housing them, and Osira flood- 
lighting lamps without lanterns, to show the different 
colours emitted by individual lamps. A detailed 
description of the Osira lamp itself, together with 
an account of the first street lighting installation 
with the lamp carried out in this country, namely, 
that at Wembley, was given in ENGINEERING, vol. 
exxxv, page 369 (1933). 





The representative display of the products of | 
Messrs. Holman Brothers, Limited, Camborne, 
included a range of the firm’s recently developed 
rotary tools driven by compressed air. These 
comprised several sizes of grinders and drills. Two 
of the latter are shown in Figs. 51 and 52, page 638. 
The power unit is a vane-type air motor which 
gives a very steady torque and is economical to run. 
The tool illustrated in Fig. 51 is one of the smallest 
of the tools and is known as the “ Midget Rotodrill.” 
It is capable of drilling holes ¥% in. in diameter in 
steel and has a pistol-type handle, at the end of 
which is the air-pipe connection. The spindle is 
direct-driven and the feed is given by hand pressure. 
The balance is good and the tool is, in consequence, 
easily manipulated. The weight complete is 44 lb., 
and the overall length 11 in. The larger Rotodrill, 
shown in Fig. 52, has a geared drive and a pilot- 
wheel feed screw. A cross handle is provided with 
a twisting control on one of its limbs, at the end 
of which is the air-pipe connection. The drill is 
non-reversible and has a drilling capacity up to 
1} in. in diameter in steel. The weight complete is 
27 Ib., and the overall length 13} in. 

An aspect of contractor’s work is illustrated by 
the new self-contained pile extractor shown by 
Messrs. C. H. Johnson and Sons, Limited, Smedley- 
road, Manchester. A view of this appliance is 
given in Fig. 53, page 638. The moving part 
consists of either.a standard Johnson 230-lb. benzol- 
driven rammer or a 440-lb. pile driver, according 
to the size of pile to be drawn. This is mounted in 
a frame, which is attached at the top to a crane or 
other lifting appliance, and at the bottom to the 
pile, as shown in Fig. 53. The attachment to the 
pile consists of a pin passed through the pile and 
two lugs on the dolly forming the base of the frame. 
Two steel lugs projecting from the base of the pile- 
driving or ramming machine slide in a groove at 
either side of the frame. These, at each upward 
jump of the machine, come into contact with striker 
pieces fitted to the framework, thereby transmitting 
the upward blow to the pile. The suspended 
chain or rope is, of course, shortened to keep it 
taut as the pile comes up. Messrs. Johnson were 
also showing a new form of their automatic benzol 
rammer. This embodies the principle of the original 
form, but is now fitted with a new design of ignition 
system, the current for which is supplied from an 
all-steel unspillable accumulator mounted on the 
machine itself. This makes the machine entirely 
self-contained and the operation easy, as control 
is by means of a push-button mounted on one 
of the handles. The machine will give from 50 to 
60 blows per minute. 

A direction in which public service is expanding 
is that of providing facilities for recreation, and 
the playground, gymnasium, swimming bath, c., 
now utilise engineering skill to provide properly- 
designed apparatus in place of the not infrequently 
dangerous makeshifts formerly found in them. 
Thus, an example of a really engineering job 
being made of such a commonplace thing as a 
children’s see-saw. was provided by the display 
on the stand of Messrs. Charles Wicksteed and 
Company (1920), Limited, Stamford-road Works, 
Kettering, of the firm’s free-action non-bumper see- 
saw. This employs air and oil cushioning cylin- 
ders, and renders a definitely dangerous plaything 
both safe and more pleasant in action. 


THE COMMUNICATION REVOLU- 
TION, 1760-1933. 


Arter the delivery of Mr. Dickinson’s presidential 
address to the Newcomen Society in October, dealt 
with on page 472 ante, a paper with the above title 
by Professor R. G. Albion, of Princeton University, 
was read. In this, Professor Albion gave a general 
review of the progress in transport and communication 
during the last century and a half and touched upon 
the effect of the communication revolution on com- 
merce, finance, exploration, colonisation, government, 
warfare, city growth, and also its influence on the 
individual. The revolution started with England’s 
development of canals and turnpike roads about 1760, 
and every decade since had seen a greater development 
of communication than had taken place in the whole 
1,500 years before that date. The normal rate of 
travel by road in 1760 was about 40 miles a day, while 
by sea 75 miles was a fair average. The first shots in 











the American Revolution were fired at Lexington on 
April 19, 1775; the news reached New York, some 
225 miles away, four days after the fighting. An earlier 
example of travel in England was that when Queen 
Elizabeth died at Richmond at 3 a.m. on Thursday, 
March 26, 1603, the news was carried to James VI at 
Edinburgh by Sir Robert Carey, who on horseback 
beat the regular messengers of the Privy Council by 
thirty hours, covering the 400 miles in some sixty hours. 
That same journey by stage coach in 1760 took about 
a fortnight. 

The progress of the communication revolution could 
be traced by certain great milestones marking the 
establishment of new developments on a fairly practical 
basis. In every case there was previous important 
pioneer work by half-forgotten men, while others later 
were responsible for important improvements. On 
July 17, 1761, the first barge-load of coal was shipped 
over Brindley’s Bridgewater Canal. Late in 1803, 
Telford went to Scotland to inaugurate scientific road 
construction on a large scale. On August 17, 1807, 
Fulton’s Clermont steamed up the Hudson from New 
York to Albany. On September 27, 1825, Stephenson’s 
locomotive made a successful run from Darlington 
to Stockton. On May 2, 1844, Morse sent from 
Washington to Baltimore the first long-distance tele- 
graph message. On July 27, 1866, transatlantic cable 
service was permanently established, after an abortive 
attempt eight years earlier. On March 10, 1876, Bell 
sent to his assistant the first telephone message. On 
May 1, 1879, the little electric train of Siemens and 
Halske at the Berlin exhibition was the forerunner of 
great subsequent developments. On March 4, 1887, 
Daimler operated the first petrol motor-car. On 
December 17, 1903, the brothers Wright made the first 
successful aeroplane flight at Kitty Hawk, a few weeks 
after Langley’s aeroplane fell into the Potomac. Finally, 
on September 30, 1915, the human voice was trans- 
mitted from Washington to Hawaii by wireless, 
paving the way for the rapid development in that 
branch of science. 

The economic consequences of these developments 
had been far-reaching. Among them had been the 
elimination of the former element of chance in business 
transactions. The world-wide effect of rapid trans- 
mission of information and goods was particularly 
evident after 1869, when the opening of the Suez Canal 
and the first American transcontinental railroad 
followed closely upon the permanent establishment of 
the transatlantic cable service. Until that time the 
annual price of grain at New York, Odessa, Liverpool, 
and Marseilles had frequently shown wide divergences, 
due to local conditions. Within ten years those prices 
had settled to a virtually uniform level. 

Another important consequence of the development 
in communications was the concentration of political 
authority and responsibility. The United States would 
probably never have fought England in 1812 had 
there been a transatlantic cable, for England suspended 
the Orders in Council, the chief American grievance, 
the day before war was declared at Washington. The 
only important American military victory in the war 
was the battle at New Orleans, and this was fought 
two weeks after the negotiators decided upon peace at 
Ghent. Another significant consequence of the 
communication revolution was to be seen in great 
metropolitan areas. New York was essentially a product 
of the communication revolution, and a population 
of 72,000 in 1800 had grown into a population of 
11,000,000 in 1930. Omnibuses and horse cars were 
followed by the steam railroad ; and this by the electric 
elevated trains. River ferries were followed by a 
series of bridges, and in recent years several tunnels 
have been made beneath the Hudson and East Rivers. 
Another aspect of the great changes wrought by the 
revolution was shown by the traffic through Princeton, 
midway between New York and Philadelphia. The 
main thoroughfare through the quiet University village 
was originally an Indian trail, and it afterwards became 
a King’s highway. At present more passengers and 
freight were probably carried past Princeton in a week 
than in the whole colonial period. 


LOW-TENSION, HIGH RUPTURING- 
CAPACITY SWITCHGEAR. 


Ir is now becoming widely appreciated that it is as 
essential for low as for high tension switchgear to have 
an adequate rupturing capacity and _ short-circuit 
rating, although there are differences in the nature of 
the problems that have to be solved in the two cases. 
Interest therefore attaches to the equipment, which has 
been manufactured by Messrs. Ferguson, Pailin, Limited, 
Higher Openshaw, Manchester, to the order of the 
Central Electricity Board (the consulting engineers 
being Messrs. Kennedy and Donkin, Broadway House, 
London, 8.W.), for controlling the supply which is 
given from the grid to the Anchor Mills of Messrs. 
J. and P. Coats, Limited, Paisley, through two 4,000 
kVA transformers. The entire design and layout of 
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The low-tension switchgear manufactured for the 
first contract is of the cubicle type, and is shown in 
Fig. 3. It consists of two 5,000-ampere incoming feeder 
panels and six 2,000-ampere outgoing feeder panels 
which operate at 525 volts. 
current high rupturing capacity low-voltage switch- | 
gear, it has many interesting technical features. The 
three-phase rupturing capacity is 80,000 kVA, with a 
‘ making ” circuit, or initial value of fully 
asymmetrical short-circuit, current of approximately 
300,000 amperes. The current rating has been proved 
by a temperature test over a period corresponding to 


corresponding 


was determined from a detailed in 
and evaluation of the actual conditions, 
which obtain due to the normal current and to the 
maximum 
were supplemented wherever possible by actual tests 
on the gear. 

Although, as the following account will indicate, the 
is of a somewhat special character, the | 
complete contract was executed and the gear tested 
and in commission within eight weeks. The erection 
of the gear and the change-over of supply was carried 
out during the factory summer holidays, the new 
supply being available when work was recommenced. 
On completion of this installation, a further contract 
the Central Electricity Board with 
Messrs. Ferguson, Pailin, Limited, for a similar low- | 
tension installation controlling three 6,000-ampere in- 
coming feeders from the grid to a second mill, be- 
longing to the same industrial concern. In this instance, 
the generating plant is being retained and will be 
operated by the Central Electricity Board as a selected 
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Fie. 1. 5,000-Amp. Crrcurr-BREAKER CONTACTS. 


circuit current. These evaluations 


Asan example of heavy 


the normal weekly operating conditions. The electro- 
magnetic effect of this high value of short-circuit current 
produces considerable mechanical stresses in the nature 


of intermittent hammer blows on all the current-carry- 
fact, in the case of the type BR.10 


ing parts. 
5,000-ampere round tank circuit-breakers installed in the 


incoming 


cubicles, the repulsive force on the 


Fie. 3. 


Fie. 2. 





E1ient Panet 80,000- 


terminals is of the order of 13,000 lb. The short-circuit | silver-plated for the following reason: The contact 


current also 
similar character 
total value of this force being approximately 6,000 Ib. 
The operating mechanism and electrical conductors in 
the breaker have therefore been designed to have an 
adequate factor of safety under these severe con- 
ditions, and the solenoid closing mechanism develops 
sufficient power to make an adequate area of contact | frequent maintenance 
and to compress the kick-off springs sufficiently |eliminated by silvering 


before the closing movement is reversed by the 


mechanical tripping of the breaker, thus preventing the 
possibility of the contacts welding in. 





exerts a downward throw-off force of | resistance of a heavy current-breaker tends to increase 


on the moving contact bars, the | with time due to oxidation of the contact faces. This 





is particularly so with breakers that are not frequently 
operated because the contacts are not cleaned by the 
mutual wiping action due to switching. With plain 
copper contacts, the surface must be cleaned frequently 
in order to get satisfactory performance. The need for 
of contacts has thus been 


Silver | 


the contact faces. 
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KVA 525-VoLT SwITCHBOARD. 


The main contacts are made up of full-floating self- | are silvered. The arcing contacts are of the rose and 
aligning pressure type fingers combined with V-shaped | candlestick type and are of massive construction in 
moving-contact bars and all the contact surfaces are | order to deal with the extremely high value of the 


| maximum short-circuit current, particularly in the case 
where the breaker is closed on an existing short circuit. 
A view of the contacts appears in Fig. 1. 

The type BR.7 2,000-ampere breakers in the out- 
going feeder cubicles are similar in design to the 
larger breakers described above. All the breakers are 
of the round tank construction, the framework being 
almost entirely fabricated in welded steel. The structures 
were subjected to routine mechanical pressure tests 
in the factory proving laboratory. The feeder circuit- 


oxide has a conductivity equal to that of pure silver, | breakers are arranged for hand closing, and_ their 
hence no appreciable deterioration of the surface | removal is effected by meansiof a special truck, which is 
' conductivity of the contacts is experienced when they | equipped with tank raising and lowering mechanism. 
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The cubicles contain 5,000-ampere *bus bars and, in 
the case of the incoming cubicles, 5,000-ampere connec- 
tions. In the case of the heavy current cubicles and ’bus 
bar chambers, special provision has been made to 
prevent over-heating and mechanical failure due to the 
normal current of the circuit and also due to the large 
short-circuit current which, with an initial asymmetrical 
value of 300,000 amperes, results in a repulsive force of 
over 2,000 lb. per foot run. The cubicles are provided 
with special ventilators at the top and also ventilating 
louvres on the front and rear doors. All the inner 
horizontal screens are of perforated aluminium, which 
permit the free natural ventilation of the cubicle 
and also minimise the local heating due to eddy currents. 
The portions of the cubicle structure in proximity to 
heavy current conductors are constructed in non- 
magnetic steel angle, for the purpose of preventing 
the formation of complete magnetic circuits round the 
conductors. The current transformers for metering 
and for the instruments and protective devices are 
of the Class A. rating and are accommodated in the 
5,000-ampere incoming panels, special precautions 
being taken to minimise the effects of inter-action 
between transformers. 

All the main conductors have a maximum current 
density of 500 amperes per square inch, and as shown in 
Fig. 2 are braced by bronze clamps to withstand the 
forces developed by the short-circuit current. On 
the "bus bars this bracing is supplementary to the 
insulated ’bus bar supports, the latter acting as supports 
only. 

The layout of all apparatus has been arranged to 
give the maximum operating convenience with a simple 
run of main conductors. The *bus bar isolating 
switches, which are also visible in Fig. 2, are “‘ ganged ” 
and are operated by an external hand wheel through 
a chain drive and worm-reducing gearing. The usual 
mechanical indication and padlock arrangements are 
provided. The potential transformer is housed in a 
separate chamber and the potential transformer 
primary fuses are mounted behind a separate hinged 
panel, which enables them to be removed and replaced 
safely without interfering in any way with the main 
equipment. 

The main connections between the transformer 
control cubicles and the power transformers consist of 
bare copper conductors, which are run at a maximum 
current density of 500 amperes per square inch. The con- 
nections are carried on insulated blocks from a steel 
supporting structure and are enclosed by expanded 
metal screens. The connections are braced by bronze 
clasps in a similar manner to the switchgear ‘bus bars, 
in order to withstand the short circuit forces. At the 
phase spacings adopted for the connections, the 
maximum force is of the order of 2,500 Ib. per foot 
run. In designing the bracing clamps, full account 
was taken of the nature of the repulsive forces and 
an ample factor of safety has been provided. 


Evecrriciry Suprpty ry CatcuTtra.—According to a 
srogress statement issued recently by the Calcutta 
“lectric Supply Corporation, Limited, Victoria House, 
Vernon-place, Bloomsbury-square, London, W.C.1, 
140,541,933 units of electricity were sold during the first | 


nine months of 1933, against 139,774,608 units during | 
27 OF | 


the corresponding period of 1932, an increase of 767,325 
units. 





4,628-TON HYDRAULIC PRESS. 


THE powerful hydraulic press shown in the photograph 
reproduced above is an excellent example of design 
for a single purpose. It has been constructed by Messrs. 
Tangyes, Limited, Cornwall Works, Birmingham, for 
the consolidation of asbestos cement sheets measuring 
up to a maximum of 8 ft. by 4 ft., an operation requiring 
not only great pressure but accurate speed control. 
The total power of the press is 4,628 tons; this is pro- 
duced by a pressure of nearly 3 tons per square inch on 
two main rams each 32 in. in diameter using oil as 
the working medium. The ram cylinders are separate 
castings, but the tables are single castings. All are 
of steel and of massive construction. The columns are 
of a special quality of high tensile steel, with nuts of a 
somewhat unusual form. These are of cast steel made 
in halves bolted together, as shown, an arrangement 
which considerably simplifies erection, and which 
enables effective locking to be made, slacking back 
being usually a troublesome matter with the inter- 
mittent action of an hydraulic press. The main rams 
have a ground surface and the glands are fitted with 
special U-type packings. On one side-.of each main 
cylinder a smaller cylinder will be noticed carried in a 
bracket on the main casting. These cylinders are of 
forged steel and contain rams 5 in. in diameter bearing 
on brackets cast on the moving table. The function 
of these rams is that of lifting the table and main rams 
through the idle portion of the stroke. In operation, 
the pressure oil is first admitted to them, and, as the 
table and main rams ascend, the main cylinders are 
filled, by gravity, from an overhead tank. When the 
table closes and the resistance becomes too great for 
the small cylinders, pressure oil is admitted to the main 
cylinders only during the actual pressing operation. 
After pressing, the oil is returned to the feed tank. 
The gravity supply pipe-line is fitted with a non- 
return valve, which effectually prevents the passage 
of high-pressure oil into the low-pressure mains. 

The operating valve gear consists of main and auxili- 
ary screw-down valves in two stainless-steel blocks. 
A by-pass is incorporated in the main valve so 
that the flow of pressure-oil to the main cylinders can 
be precisely regulated, an important requirement for 
work of the nature involved as the sheets may be 
spoiled by too rapid pressing, especially if the water 
content is very high. The method of working by means 
of the auxiliary rams effects a considerable saving both 
in actual pressing time and in the running costs of the 
pump. The pressure-oil is supplied by a three-throw 
vertical motor-driven Tangye hydraulic pump. An 
interesting feature of the press is the method of feeding 
the charge. This is effected by the two trolleys shown, 
one of which is loaded whilst the other is in the press. 
The trolleys are built up of steel sections, and are carried 
on wheels mounted on ball bearings. The working 
surface, on top of each trolley, is provided with a 
trough round the edge so that the water expressed 


| from the sheets can be collected, and run off con- 





veniently. The loaded trolley is run into the press over 
the working table and when the table rises is lifted clear 
of the rails on which it runs, the load of the press 
coming wholly on the working surfaces between which 
the material to be pressed is placed. The press 
weighs about 80 tons, and is said to be one of the 


‘most powerful constructed for the purpose. 








PUBLIC WORKS, ROADS AND 
TRANSPORT CONGRESS. 
(Concluded from page 570). 

Bripce Desren. 


A general survey of the progress made in bridge 
building was given by Mr. C. H. Bressey, Chief Engineer 
of the Roads Department of the Ministry of Transport, 
under the title ““ The Development of Road Bridges in 
Great Britain.” In dealing with the subject, he 
divided these structures into three classes: (1) Beam 
bridges, the main members of which were subjected to 
bending without direct axial thrust or tension; 
(2) arch bridges subjected to bending in a minor degree, 
but with direct thrust as their main characteristic ; 
and (3) chain or suspension bridges, subjected to direct 
tension, but also resisting a small amount of bending, 
proportional to their stiffness. Plate-girder bridges of 
wrought iron, he stated, were constructed in large 
numbers during the Nineteenth Century, and nowadays 
were the standard type for smaller spans, but were 
made of steel. The new material introduced no fresh 
principle of construction, but furnished engineers with 
a stronger and more uniformly reliable medium for their 
work. One of the latest developments was the replace- 
ment of rivets and bolts by welding. The bridge 
carrying the northern approach to the great Tees 
vertical-lift bridge at Middlesbrough, over the London 
and North Eastern Railway, was a welded structure, 
and a combination of the suspended-span and portal- 
frame types. 

When the spans were increased, plate-girder bridges 
gave way to trusses, a typical modern example of 
which was the Carlton Bridge, in Yorkshire, which was 
of the N-type with a slightly-curved top boom, and had 
a span of 250 ft. Reinforced-concrete beam bridges 
were now common, and were of the plain slab type for 
the shortest spans, a combination of beam and slab 
for moderate spans, and occasionally of the truss type 
for longer spans. Slab decking of reinforced concrete 
was increasingly used for steel bridges. In multi-span 
bridges, where the beams were made continuous with 
the piers, the bending moments at the centre of the 
spans were reduced and less material was necessary 
at these points. For single-span bridges, a similar 
result was obtained by the rigid fixing of the deck to the 
top of the abutments. In both cases the foundations 
had to be good. Bascule bridges, in which the bridge 
span and counterweights turned on a horizontal shaft, 
had been constructed in the last hundred years. The 
Tower Bridge, London, was a double-leaf structure of 
this type, and the Spalding Bridge in Lincolnshire 
afforded a recent example. This method of construc- 
tion had, however, been largely superseded by the 
Scherzer rolling-lift system, in which the moving span 
of the bridge rolled along a pair of rails, the counter- 
weights being arranged in such a manner that the 
span was balanced in all positions. This system, 
moreover, had the advantage of requiring less power 
for operation. The longest example in England was 
the bridge at Keadby in Lincolnshire, which carried the 
roadway over the Trent. It had a lifting span of 
155 ft. and a width of 55 ft. A vertical-lift bridge, with 
a span of 250 ft., was now in course of erection at 
Middlesbrough, where there was also a transporter 
bridge of the cantilever type, having a span of 470 ft. 

Many reinforced-concrete arch bridges had now 
been constructed. Most of them were fixed, and had 
no hinges, though temporary hinges had occasionally 
been employed during construction. For moderate 
spans, the spandrel-filled vault arch was most econo- 
mical, but for longer spans the structure usually had 
a reinforced-concrete deck, supported on posts carried 
up on independent arch ribs. The longest reinforced- 
concrete bridge in the country was the Royal Tweed 
Bridge at Berwick. It was naturally of the open 
spandrel type, and as the roadway was on a gradient, 
the arches increased in size from south to north. 
Bowstring bridges were often economical, as the abut- 
ments could be relatively inexpensive, compared with 
those of an arch, in places where the bearing capacity 
of the ground was not very good. No modern sus- 
pension bridges existed in the country, mainly because 
they were comparatively uneconomical except for very 
large spans. 

Mr. Haddon C. Adams, of the Roads Department of 
the Ministry’ of Transport, contributed a paper on 
“The Design of Superstructure for Small Bridges,” 
this being an appropriate companion to another on 
“The Design of Bridge Sub-structures,”’ which he had 
read at the previous Congress. He suggested that, al- 
though the design of superstructures was comparatively 
simple, it afforded plenty of scope for wasteful proce- 
dure. On account of the magnitude of the subject 
and the fact that he had already dealt with other 
types, in earlier publications, to which he referred, 
he confined his remarks on the methods of design to 
a simple slab bridge, a reinforced-concrete deck-girder 
bridge, and a plate-girder bridge, and stated that in 
each example the live load adopted was the Ministry of 
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Transport Equivalent Loading. The most important, | 
but not the only, saving effected in employing simple | 
slab bridges was found in the light abutments. Slab | 
superstructures might prove economical in bridges | 
having spans of up to about 30 ft., at which length the 
slab structure was rather heavy, and for which the 
richer concrete mixes would almost certainly be used. 
By the provision of bending moment diagrams for a 
1-ft. wide strip, plotted on a basis of span, he showed 
how the important dimensions could be immediately 
obtained. As the span was increased, slab bridges 
became uneconomical owing to excessive thickness, 
the dead load being thus increased excessively in 
proportion to the live load. For longer spans, 
reinforced-concrete deck-girder bridges were therefore 
adopted. The dimension at which the change-over | 
from slab to T-beam design should be made, depended 
upon the relationship existing between the saving in | 
concrete and the extra and more complicated shuttering 
of the beam sides. The design of the superstructure 
accordingly resolved itself into the design of the deck | 
slab and of the T-beams. Generally speaking, the | 
deck slab should not be less than 7 in. thick, 





and once | 
this was decided upon the approximate girder spacing | 
The exact spacing depended, how- 
ever, on the arrangement of the girders below the 
footpath and the exact width of the carriageway. The 
spans were usually fairly long, and the girders did not 
form rigid supports for the deck slab. It was therefore 
reasonable, for live load, to calculate the bending 
moment on a freely supported span of the same length 
and under the same system of loading, and to introduce 
a reduction factor to allow for continuity. The theorem 
of three moments should, however, be used when the 
supports were rigid, or in cases in which the continuous 
spans varied appreciably in length. 


was determined. 


Water SuPPLies. 
The principal paper concerning the provision of | 
water was that of Mr. Alan E. L. Chorlton, who dealt 
with * Pooling of Supplies by Inter-Connection of Water | 
Undertakings and their Trunk Mains through Rural | 
Areas.”” Readers of ENGrNeeRtNc are familiar with the | 
author’sadvocacy of a national system for water supplies, | 
several articles on this subject, editorial and otherwise, 
having recently appeared in our columns. In his paper, 
Mr. Chorlton further expounded the need for co-ordina- 
tion. In principal many agreed, he stated, on the need 
under modern conditions of living, for water supply 
unification, to meet the demands made owing to the 
movement of population into the country, on account 
of the increasing claims of agriculture and the extension 
of industry in the south, though people hesitated to 
adopt the only solution. The problem was not one 
encountered only in years of drought, for some villages 





on rain-water and on what could be brought in carts | 
from rivers. A regional scheme had been prepared for | 
the whole area of Holland and the south-eastern | 
portion of Lindsey, Lincolnshire, including a supple- | 
mentary supply to Boston, but the District Councils | 
had failed to arrive at an agreement, and it had not | 
been carried out. The interests of the few outweighed | 
the needs of the many, and there was no power to 
remedy the difficulty. This was to be regretted, | 
because, in all probability, it was by some such proce- 
dure, namely, the inter-connection of local networks | 
in selected areas, that the rural problem should be | 
attacked. In industrial Lancashire and Yorkshire, | 
a particularly good case could be made out for joint | 
working by pooling supplies, through the linking-up | 
of existing undertakings. Without it the collective | 
redundant supplies of the country could not be made | 
use of where, and when, there was a shortage. The | 
system of the South Staffordshire Company could be | 
cited as a good example of a regional grid supply from | 
many sources, mostly by pumping. The success of its | 
daily practice answered many, in fact most, of the | 
criticisms advanced against the larger grid proposed, | 
the multiple of many such undertakings. Any problems | 
arising out of an extended and inter-connected water 
supply system, in this country, would be much less 
difficult than some which had been successfully solved 
abroad. The main criticism levelled at a national 
inter-connected supply seemed to be based on the 
belief that it would be carried out as a whole at once. 
This was not proposed, but it was strongly emphasised 
that anything now done should form part of a complete 
national plan. 





Water PoLiuTion. 


A survey of “ Water Pollution Research *’ was given 
by Dr. A. Parker, Assistant Director of Research, | 
Water Pollution Research Board, Department of | 
Scientific and Industrial Research. In this, he first | 
briefly referred to the manner in which serious deteriora- | 
tion in the condition of the streams of the country had 
resulted from the development of industry. After quot- | 
ing enactments dealing with the trouble, he described | 
the work undertaken to find means for the economical | 
treatment of waste liquors to prevent further damage, 
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Nore.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations 
of the London Metal Exchange for “fine foreign”’ and “ standard ”’ metal, respectively. The prices shown 


for lead are for English metal, whilst those for spelter are for virgin metal. 
throughout the country were still absolutely dependent | for steel plates and rails, and also for hematite and Cleveland pig-iron. 

steel plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 
silver is per bottle, the contents of which vary from 70 lb. to 80 lb. 
Each vertical line in the diagram represents a market day, 


box, but in all other cases the prices are per ton. 


Middlesbrough prices are plotted 
The prices given, in the case of 
The 
The price of quick- 
The price of tin-plates is per standard 


and the horizontal lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which they 


represent ls, each. 





to enable fish life to continue, and to render the water } 
fit for general use. The problem, as far as it concerned 
beet-sugar factories, had been solved by modifications 
in the process and the re-use of the water. As this was 
not always possible, a process of biological oxidation 
on percolating filters had been investigated, and 
showed promise of success. Milk-factory effluents 
had been dealt with by fermentation, for the separation 
of the fats and protein, and oxidation of the liquid. 


SewaGeE TREATMENT. 

Mr. Granville Berry discussed the subject of sewage 
treatment ina paper entitled “ Present-Day Conceptions 
of Sewerage and Sewage Treatment.” In this, he 
stated that for many years practice had followed 
well-defined lines, but marked changes had been 
brought about by the discovery of new methods, such 
as the activated-sludge process, and by the re-design 
and lay-out of tanks and filters, within recent years. 
Recent developments at the detritus tank stage of the 
preliminary treatment included the extended use of 
grit channels to regulate the flow of sewage to a velocity 
of about | ft. per second. Attempts had been made to 
remove the deposited solids continuously, an interesting 
example of which was the Dorr detritor. This com- 
prised a settling tank with collecting mechanism and a 
washing chamber, in which the grit was cleaned and 
removed by means of an inclined plane and discharged 
into wagons. Automatically-cleaned screening and 
raking apparatus was now generally used in large 
works. To remove fats and oil from sedimentation 
tanks, these had been fitted with grease and scum 
collectors. Present-day practice clearly indicated the 
superiority of the percolating filter over the contact 
bed. Many developments had been made in connection 
with the settling out of the light flocculent solids which 
were thrown out of suspension in the filters, and found 





their way into the final settlement tanks. The humus 
tanks were now made of double the capacity, to allow 
of more effective working. Cleaning and maintenance 
could be reduced by the adoption of the upward 
flow type, but it was thought by many that the very 
light flocculent matter was more effectively settled 
out in shallow tanks with horizontal flow. Perhaps 
the most important development in sludge-digestion 
processes was that involving the separation of the two 
reactions due to the elimination of nitrogenous and 
carbonaceous solids. 

In a paper on “The Logical Design of Separate 
Sludge-Digestion Plant,’’ Mr. A. 8. Lowe claimed that 
the use of separate tanks, though first practised in Great 
Britain, had made but little progress in this country 
in the last twenty years compared with elsewhere. 
The reason was thought to be close adherence to the 
open-tank type of plant, rather than the provision of 
the conditions which experiment had shown to be 
requisite. The temperature should be maintained 
at 80 deg. F., which was impossible when using open 
tanks. In Germany and America, heating coils were 
general on the tanks. Deep tanks had to be used, and 
the circular form was necessary for reasons of economy 
in construction. For areas having a population 
over 30,000, the heated digester had definite economical 
possibilities in first cost, apart altogether from the 
advantages of greater certainty in operation, higher 
gas production and lower operating costs. 

Mr. H. D. Bell, in dealing with “ The Disposal of 
Surplus Activated Sludge,” gave a description of the 
plant used by him, and showed that the whole of the 
surplus activated sludge derived from a half-million 
gallon bio-aeration unit could be deait with on an area 
approximately one-twelfth of that formerly used. This 
plant applied the theory that light suspended solids 
were attracted by rough surfaces. 








DEC. 15, 1933.] 


ENGINEERING. 


643 








HYDRO-ELECTRIC DEVELOPMENTS 
AT LA TRUYERE, FRANCE. 
By Tueopore Ricu, A.M.I.E.E. 
(Continued from page 596.) 

La Cadéne Dam.—The upper compensation reser- 
voir, situated below the toe of the Sarrans dam, is 
formed by a low concrete dam at La Cadéne, lower 
down the river. Its position is shown in the sketch 
map, Fig. 2 (page 509 ante). The dam is surmounted 
by two sector gates, each 18 m. wide and 6 m. high. 
The concrete dam is 14 m. high and the normal lift 
of the sluices is 6 m., which, under the Bazin formula, 
gives a flood discharge of 1-150 cub. m. per sec., but 
by means of special lifting arrangements they can 
be raised a further 2 m., giving 1,850 cub. m. per sec. 
discharge. Alongside the inlet to the tunnel which 





material, the tunnel is run for two-thirds of its | 


length along the Truyére valley and then cuts | 
across to the Bromme. The rock passed through 
varied greatly in nature, and a lining consisting of | 
from one to three layers of cement, applied with a 
cement gun, was employed. In some parts the 
rock was so bad that timbering had to be used 
in the headings and a lining of concrete, 40 cm. 
(16 in.) thick, put in. In the ordinary gunnite | 
sections a concrete invert of about 10 in. was all 
that was found necessary. Reinforcement was used 
in the concrete lining and invert when desirable. 
The section of the tunnel is circular, 6-04 m. 
diameter, where a lining is necessary, and is of 
approximately the same sectional area elsewhere, 
but is slightly flattened at the bottom. The 





sections have been calculated for a fall of 1 














Fie. 14. 
leads to the Bromme reservoir there is a sluice 4 m. 
wide and 14 m. high, arranged in two sections. 
This sluice makes the sill of the inlet to the tunnel 
accessible when necessary. The dam is shown during 
construction and after completion in Figs. 14 and 15, 
while a section is given in Fig. 16. As will be seen, 
the concrete of the upstream face is carried down into 
a trench, the ground below which was consolidated by 
injecting grout through vertical pipes. In the neigh- 
bourhood of the sluice openings the dam is heavily 
protected and is constructed with Portland cement. 
The rest of the dam is of blast-furnace cement. The 
downstream toe is embedded in the granite floor 
and is reinforced. Drainage tubes and an inspection 
passage are arranged in the mass of the dam. A 
grid, with bars spaced about 4 in. apart, is situated 
at the entrance to the tunnel, which, as stated 
above, is also fitted with a roller sluice, serving 
to isolate it when necessary. Ladders are fixed 
behind gate so that access can be had to the 
tunnel when dry. 

La Cadéne-Bromme Tunnel.—The tunnel outlet 
from La Cadéne reservoir was constructed be- 
cause the course of the Truyére river down the 
valley is very sinuous and the construction of 
an open conduit would have been very trouble- 
some. This tunnel, which leads to the Bromme 
reservoir, is 5,700 m. long. Its position is shown 
in Fig. 2. To get convenient adits for excavated 
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| 








LA CapENE DAM UNDER CONSTRUCTION. 


Fie. 15. 
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500 by means of Ganguillet and Kutter’s formula. 
The conduit will be normally under pressure of 
about 13 m. head at La Cadéne. At the Bromme 
Valley end of the tunnel the water flows into a 


second compensating reservoir of a_ utilisable 
capacity of 200,000 cub. m. The reservoir is 


formed by a concrete arch dam, and when there 
is no flow, holds the water up to the same level 
as in the upper reservoir, namely, 556-75 m. above 
datum. An elevation and section of La Bromme 
dam are given in Figs. 17 and 18 on page 644, 
and views showing the dam practically completed 
and two stages of its construction are given in 


Figs. 22, 23 and 24 on Plates XX VII and XXVIII. 


La Bromme Dam.—Careful examination showed | 


in | 





the soundness of the walls of the gorge formed by 
the Bromme stream, in which the dam banks up the 
water to a depth of 40 m. The flow coming from the 
Bromme catchment area, assuming 4 cub. m. per 
square kilometre per second, works out at 450 cub. m. 
per second. This flow can pass over the crest into 
a water cushion below. 

The dam is 1-90 m. thick at the top and 8 m. 
at the foot. Excavation for the foundations was 
carried 4m. deep, witha trench 1 m. wide and 2 m. 
deep below the up-stream face. Grouting under 
pressure through bored holes was carried out under 
the foundations and on the walls of the gorge, 
which were cut out in steps to form vertical faces 
to resist the pressure due to the arched form. 
These arrangements are clearly shown in Figs. 17 
and 18. As shown in Fig. 17, the dam is built up in 





La CapENE DAM AFTER COMPLETION. 


five vertical sections, each 18 m. wide. Vertical 
|key were provided at the joints, which were 
|cemented up when all the sections were completed. 
| As shown in Fig. 2, the tunnel leading to the 
| Bromme station intake pipes does not pass through 
| this dam, but makes connection with the Bromme 
|reservoir at a point alongside. The dam is, how- 
| ever, provided with a sluice near the bottom by 
means of which the reservoir may be emptied. 
The entrance to the tunnel is furnished with a 
rack to arrest detritus, but is not fitted with a 
closing sluice. To run the tunnel dry for examina- 
tion or repair, the sluices at La Cadéne are closed 
and the Bromme reservoir is then run dry. A 
temporary shutter is placed over the entrance to 
the tunnel to protect it from floods coming down 
the Bromme stream. 

Pressure Pipes.—The section of tunnel between 
the Bromme reservoir and the inlet pipes to the 
power station is of larger section than that connecting 
La Cadéne with La Bromme, being 7-24 m. in interior 
diameter, instead of 6 m., where a thick lining has 
| to be used, as shown in Fig. 19, on page 644, and of 
| corresponding section where the walls are good and 
| the cement gun could be used for the sides and mass 
concrete for the invert. A section of this part is 
given in Fig. 20. Ata point about 1,500 m. from the 
tunnel entrance an accumulation chamber is exca- 
vated by forming an enlarged section. The chamber 
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has a capacity of 5,000 cub. m. It can be seen in 
Fig. 21, which shows the latter part of the tunnel 
and the pressure pipes and other connections to the 
Bromme power station. The position of the 
chamber was chosen because of the suitability of 
the rock at the point in question. A vertical shaft 


and an overflow conduit to the Truyére gorge have | 
been constructed above the accumulation chamber. | 


Shortly after passing the chamber the tunnel is 
divided into two branches, each of which supplies 
three turbines below. There are two surge tanks 
and two pressure shafts. The capacity of the 


underground accumulation chamber and the two | 


surge tanks is such that if all six turbines were 
being run at half load and the load was suddenly 
put up to full, the water level would not fall 
sufficiently to let air in through the accumula- 
tion overflow outlet and thus give trouble in the 
turbines. Further, if the six turbines under full 
load were stopped suddenly, the water would not rise 
in the surge tanks more than 565 m. above datum. 

The total head at the turbines is about 258 m., 
or 845 ft., and it was necessary to employ pressure 
tubes in the shafts. The tubes are 4 m. in internal 


diameter for the first 89 m. down, 3 m. for 126 m. and | 


2-60 for the bend at the bottom leading to the 
turbines. It was decided to allow the rock walls to 
carry some part of the internal pressure except at the 
lower end where it was considered the heavy blast- 
ing for the underground power station might have 
reduced the resistance of the natural formation. By 
this means the weight of the tubes has been materi- 
ally reduced. To enable the wall to take up this 
stress it was desirable to keep the space between the 


outside of the steel plates forming the tubes and | 
It has been | 


the rock walls as small as possible. 
made about 30 cm. (12 in.) on the average. The 
surge tanks, situated above each tube, are 8-65 m. 
(28 ft. 5 in.) in diameter and 29 m. (95 ft.) high. They 







rr en ed 


-—- - - -—-—--+»>. 
875 To Confluence of the 
Truyere & Brornume excrnerre 








aa 
157-50 --—- 


which make connection to the three turbines, are 
steel castings, each made in two parts, and weigh 
|47 tons when completed. The larger piece weighs 
|28 tons. One of these junction pieces is illustrated 
in Fig. 28, on page 656. It was a matter of consider- 
able difficulty to haul these big weights to the site 
from the railway station over poor and winding roads. 

The design, construction and erection of the 
two pressure pipes, which have a total length of 


nearly 1,000 ft. per set, and diameters, including | 


the surge tanks, ranging up to nearly 29 ft., 
required a considerable amount of organisation and 
care. The work has been designed to stand up to 
water surges increasing the pressure by 30 per cent. 
in the pressure pipes. A welding depot, fitted with 
an electric overhead traveller, was arranged on the 
plateau above the power station site to deal with the 
4 m. diameter rings, and those of 3 m. diameter in 
which the thickness was less than 19 mm. (} in.). 
The heavier 3 m. tubes were delivered welded up 
complete on site. The tubes 4 m. in diameter, which 
were constructed at the welding depot, are built up 
from two plates, each 3 m. wide, which were welded 
together electrically. Each ring made up in this way 
weighed about 10 tons, and two of these rings were 
welded together to form 6 m. lengths for erection. 
The pipes were taken by motor lorry to the shafts on 
the brow of the hill above the power station. Before 
dispatch each pipe was tested hydraulically, in a 
vertical position, being closed at the ends by blank 
flanges with clamping bars. The balancing chamber 
tubes 8-65 m. in diameter were welded up from 
eight plates, each 7-1 m. long, the plates being 
sent out from the steel makers ready rolled to form. 

At the bottom of each pressure pipe, where the 
walls are not relied on to take any stress, the 
| plates of the 3-m. diameter section are 49 mm. 
| thick. The pipes are reinforced with outside rings 


made of channel section steel, with the outer face 





are steel lined. Between each surge tank and the | of one flange welded on to the plate wall. For the 
corresponding pressure pipe there is a balanced | upper section of the tubes, a ring was welded to the 
butterfly valve with a sluice valve behind it. These | outside of the top of each double ring unit, forming 
can be operated either from the power station below | a socket. A second ring was placed in the socket 
or from the surface, and are arranged so that the | and concrete packed round between the exterior 
butterfly valve closes before the sluice. jand the rock wall, bar rammers operated by com- 
The elbows at the bottora of the pressure pipes} pressed air being used. 
are made of plates welded together. Each elbow 
weighs 19 tons. The trifurcating junction pieces, 





station, two headgears operated by electric motors 


At the mouth of the shafts above the power | 
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| were installed. One, of 24 tons capacity, was used 

to lower the tube rings; the other, to lower the 
concrete and personnel. The larger headgear, 
| handling one of the pressure pipes, is illustrated in 
| Fig. 25, on Plate XXVIII. The tubes were guided 
down the shafts by means of three steel tubes, each 
15 cm. (about 6 in.) diameter, placed in triangular 
formation. The tubes were afterwards allowed to 
remain in the concrete packing. Holes were drilled 
in them after they had served their purpose as guides, 
and concrete was injected to fill them up solid. 

For the erection and welding up of the pipes, 
a cage carrying welding gear, and large enough to 
enable three men to operate at one time, was 
lowered into the pit. The plates were finished so 
that a square end of one pipe made contact with the 
bevelled end of the next, and by using a ring-form 
cover-plate a sound job was made. At the upper 
end, to enable the rock wall to take up its share of 
the stress, the plates were reduced to 12 mm., or a 
little under } in. in thickness. At the bottom end, 
where the plates are 1 in. thick and over, the tubes 
were welded inside and out, and the shaft was 
enlarged to 4-6 m. diameter to enable the welders 
to work. A series of holes was drilled in the plate 
walls through which grout was passed under pres- 
sure after erection, to consolidate the concrete 
backing. These holes were arc-welded up later. 
The methods used for the construction and erection 
of the pipework followed on the lines of experience 
obtained on the pressure pipework at Handeck of 
the Oberhasli power station in Switzerland. 

After erection, the whole of the pipework was 
tested to 6 kg. per square centimetre above working 
pressure, special covers being fitted for this purpose 
so that the main pipes, bends, sluices, &c., could be 
tested as a whole. The plates for the pipework 
were supplied rolled to shape, welded up into pipe 
sections at the local depot or at the mouth of the 
shafts, and erected and welded down the shafts by 
co-operation between Messrs. Escher Wyss, of 
Zurich, Messrs. Bouchayer et Viallet of Grenoble, 
and the Société Dauphinoise d’Etudes et de Montage, 
also of Grenoble. The sections, which were supplied 
ready for erection, were made up at the works by 
means of gas-welding, electric welding being em- 
| ployed only for the pipes constructed on site and 
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for joining-up the sections. The whole piece of work 
is a good example of the progress which has taken 
place in recent years in welding work. An excellent 
and reliable job was necessarily required for the 
onerous conditions which had to be met. 

Bromme Power Station Chamber.—The construc- 
tion of the large underground chamber for Brommat 
power station, and also the construction and erection 
of the pipe lines, naturally required much plant and 
convenient access arrangements, and it was found 
necessary to make several new roads and carry out a 
number of road improvements. In 1928, when the 
scheme was reorganised, a series of cross-headings 
had already been made to the head canal conduit, one 
shaft had been sunk, and a horizontal heading had 
been driven up to the position of the power station. 
This heading now serves as a ventilation tunnel. 
After reorganisation, a central electrically-driven 
air-compressing station was set up not far from 
the shafts. It contained six 75-h.p. compressors 
and two of 56 h.p., the necessary power being 
obtained from four 165-kVA transformers. 

The blasting out of the underground chamber 
required the removal of rock for a space 31-4 m. 
(103 ft.) high from the excavation for the outlet 
tunnel to the vault above, 21-8 m. (72 ft.) wide and 
about 80 m. (262 ft.) long. A top heading was run 
lengthways close to the roof with two bottom head- 
ings in triangular formation. The rock from the top 
heading was removed through inclined chutes. The 
material was collected in pockets fitted with sliding 
doors and spouts serving tip trucks. The doors 
were operated by compressed air. The tip trucks 
serving the lowest part of the station excavation 
were hauled up a short incline and then sent out 
along the horizontal heading. Later, when the 
tail race tunnel had been driven, it was used for the 
discharge of the material from the lowest excava- 
tions. 

It was found practically impossible to use electric 
motors for power purposes during the construction 
of the underground chamber. For one thing, there 
was no space available for step-down transformers, 
and owing to the distance from the surface, the use 
of low-tension transmission was hardly practicable. 
The continuous blasting was also considered likely to 
cause insulation difficulties. Compressed air pro- 
vided from the central air compressor station men- 
tioned above was consequently mainly used for 
haulage, hoist work and pumping. Two supply 
pipes, each 2 km. long, were installed. Some haulage 
was done by petrol locomotives and also some 
pumping by petrol engines, but the exhaust gases 
gave rise to troubles. Dynamite was mainly used 
for blasting. It had a content of 92 per cent. nitro- 
glycerine, and 400 grammes to 500 grammes were 
used per metre cube of rock (0-58 lb. to 0-85 Ib. 
per cubic yard). The debris excavated, with two 
shifts of 9 hours each, amounted to 3,500 cub. m. 
(4,570 cub. yards) per month. During blasting 
operations, acetylene lamps were used for lighting, 
but when these were completed, a transformer was 
put down and an electric supply made available in 
connection with the concreting and subsequent 
work. 

The cutting of the inclined shaft, forming the main 
means of access to the power station and indicated 
in Fig. 21, gave rise to some trouble owing to 
its steep slope of 1 in 1-6. At first it was driven 
from the top; it was later decided to blast out 
from below to avoid possible water troubles. 
When a heading had been driven, a temporary 
block was formed in the centre and the heading 
was enlarged to full size from both ends. To prevent 
the spoil from falling into the station chamber, a 
chute was arranged leading to a point on the air- 
shaft tram road. When connection had been made 
between the station chamber and one of the vertical 
shafts, a natural circulation of air was secured. 

An overhead cableway with its terminal at the 
confluence of the Bromme and Truyére was used to 
connect the end of the roadway at Brézou with the 
outlet of the horizontal ventilating shaft. It was 
used for the supply of cement and other supplies. 
Concrete mixers were installed at the terminal of 
the cableway. 

The power station proper occupies a chamber 
75-30 m. (247 ft.) long and 21-80 m. (72 ft.) wide, 
with an arched ceiling, the maximum vertical 


excavation being 31-4 m. (103 ft.), apart from the 
central loading dock. The generators are placed 
9 m. (about 28 ft.) apart centre to centre. The roof 
is 80 cm. At first it was intended to use gunnite 
lined with concrete with a minimum thickness of 
alone, but in view of the effect of the explosives 
used in blasting, the concrete arch was put in. 
There are three main floors, the upper 11-5 m. 
(37-7 ft.) clear between the concrete columns carry- 
ing an overhead traveller, contains the exciters and 
allows a space in which a generator rotor or frame 
can be lifted and deposited on the inclined trolley 
way leading to the switching station above. The 
second main floor contains the stator frames, and 
the lowest the turbine. Along the longitudinal 
walls above the upper floor are passages for cables, 
apparatus and auxiliary services. The alternators 
are supported on heavy reinforced concrete columns 
with cross girders of the same material, under which 
the vertical turbines are placed. The construction 
of the alternator floor is shown in Fig. 26, on 
Plate XXVIII. 

There is a false ceiling round which fresh air circu- 
lates. This forms part of a complete system of 
fresh air circulation. The air enters the station by 
a special duct from the surface, passes through the 
main turbine chamber and out to the surface through 
the inclined cable passage ; the circulation is induced 
by a fan at the exhaust end. This forced circulation 
tends to keep the cables and general auxiliary 
apparatus cool. The generator cooling is carried 
out on the closed circuit system. In the centre is 
an unloading dock commanded by an overhead 
traveller of 140 tons. A view showing the erection 
of this crane and giving a good idea of the power 
station chamber is given in Fig. 29, on page 656. 
The machinery was transpoorted from the surface 
to the central bay of the station on a heavy trolley 
down the incline tunnel, a lighter trolley being 
provided for passengers. A view of this trolley is 
given in Fig. 27, on Plate XXVIII, and a view 
looking down the tunnel in Fig. 30, on page 656. 

In the event of a failure of a turbine casing, or 
valve, the sluices at the head of the pressure pipes 
can be closed quickly ; further, by means of special 
flaps any water on the turbine floor can be turned 
direct into the tail-race. To limit flooding risks to 
the generator floor, connection to the lower floor is 
only made at three points. To minimise the excava- 
tion work, the operations carried out below were 
reduced toa minimum. In addition to the two over- 
head travellers, there are only the turbines, the alter- 
nators with auxiliaries and exciters, and the neces- 
sary measuring instruments. All the protective 
gear, metering instruments, &c., are situated in the 
control station on the surface. 


(T'o be continued.) 
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Wireless Transmission, Ultra-short Waves, Measure- 
ment of Radio-frequency Current.—The amalgama- 
tion, early this year, of the staffs of the Wireless 
Division of the National Physical Laboratory and 
of the Research Station at Slough, into a new Radio 
Department of the Laboratory, under the superin- 
tendence of Mr. R. A. Watson Watt, formerly 
Superintendent of the Slough Research Station, was 
noted in our issue of May 19 last.* Since the 
establishment in 1920 of the Radio Research Board 
of the Department of Scientific and Industrial 
Research the closest co-operation has been main- 
tained between the Laboratory and the Slough 
Station. The programme of work now in hand at 
the Laboratory remains, therefore, largely un- 
changed, and the technical advances now available 
for publication are unaffected by the re-organi- 
sation. 

For some years past the Laboratory has main- 
tained an experimental transmitting installation 
for various researches conducted on behalf of the 
Radio Research Board. In particular, attention 
has lately been directed towards the electrical 
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properties of the upper atmosphere, and the pre- 
cision character of this work, no less than the 
probability of its prosecution over a number of 
years, have led to the design and construction by 
the Laboratory staff of the transmitter illustrated in 
Fig. 32,* page 646. The equipment, now in course of 
calibration, has been designed to cover a wave-length 
range from 50m. to 1,000m., over which the 
transmission can be on continuous waves with 
arrangements for key signalling and various forms 
of modulation. Alternatively, for research on the 
ionised atmosphere, the frequency of transmission 
can be automatically varied in any specified manner, 
and arrangements are also provided for emitting 
the waves in periodic pulses of short duration. 
Fig. 33 shows the mechanism whereby the desired 
frequency change, amounting to 8 kilocycles on 
either side of the nominal frequency, is produced 
by one of two variable condensers in parallel with 
the main tuning condenser. The smaller of these 
two condensers has an adjustable maximum capaci- 
tance of 104uF. to 50“u F., whilst the larger has 
a maximum capacitance of about 300e4 F. The 
two condenser rotors are connected together 
mechanically and are driven by a small direct- 
current motor through a cam-operated mechanism 
giving the requisite time motion. The motion of 
the variable condenser can be adjusted to give the 
capacitance change required for each nominal fre- 
quency of the transmitted waves. The other novel 
feature of the equipment, the automati: pulse 
generator, consists of a step-up transformer, the 
primary of which is fed with direct current inter- 
rupted 100 times per second by a mechanical 
contactor driven by a synchronous motor. The 
pulse obtained at the interruption of the primary 
supply produces an electromotive force in the 
transformer secondary which is applied to the 
grid circuit of the modulator valves. The steady 
negative bias on these grids is thereby raised to 
a positive value sufficient to operate the trans- 
mitter during the pulse. The form of the trans- 
mitted pulse envelope is observed visually by the 
aid of a cathode ray oscillograph. The transmitting 
station is furnished with four aerials for the different 
wave-length ranges, while provision has also been 
made to use a dipole aerial system if required, and 
the three inductance coils have been suitably 
tapped for this purpose. 

The study of the propagation along the ground 
of ultra-short waves, having wave-lengths from 
1 m. to 10 m., is being actively pursued with the 
dual objects of determining values of the electrical 
constants of the ground at very high frequencies, 
and of securing more definite knowledge of the 
mechanism of the reflection of electric waves at an 
imperfectly conducting surface. The waves received 
at moderate distances of 50 miles to 100 miles from 
a transmitting station travel along the earth’s 
surface, and some of their energy is lost in setting 
up electric currents which have to overcome the 
resistance of the earth. Ground having good 
conductivity leads to small energy loss and good 
reception, whilst the converse obtains over poorly 
conducting soil. It is because the sea is a good 
conductor that signals received over the sea are 
stronger than those received under similar conditions 
over land. Two separate investigations are at 
present in hand at the Laboratory. In the first of 
these, a portable outdoor transmitter operates at 
a wave-length of 1-6 m., and measurements of the 
field intensity at different distances from the trans- 
mitter are carried out for various heights of the 
apparatus above ground level. Some interesting 
results have already been achieved. When the 
transmitter and receiver are both very close to the 
ground, the attenuation of field strength as the 
transmission distance increases is similar to that 
encountered with longer wave-lengths. | When, 
however, the height of the apparatus is comparable 
with or greater than the wave-length, the field 
intensity : distance curves have maximum and 
minimum values, the positions of which depend 
upon the elevation above ground level. These 
maxima and minima are due to interference 
between waves transmitted directly from the 





* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 





illustrations from the Report included in this review. 
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transmitter to the receiver, and waves which arrive | high positive potential and the anode a low negative | frequency ammeter is illustrated by Fig. 34. The 


at the receiver after reflection from the ground. 
The second line of investigation consists of direct 
measurement of the electrical constants, over a 
range of frequency from 10° to 10’ cycles per second, 
of samples of soil obtained at depths down to 
10 ft. below ground from sites in 
of the country. The sample of soil is enclosed in 


various parts | 


potential with respect to the filament. 


A theoretical | instrument consists essentially of two cylindrical 


. . . i . . 
study of the effects has given results in substantial| wires, each surrounded by a concentric metal 
agreement with experiment on the assumption! cylinder, with means of obtaining a high constant 


that the periodic time of vibration of the individual 
electrons between the filament and anode lies in the 


| 


magnification of the difference in expansion between 
the two wires. The method of measurement is the 


region at which the effective reactance of the elec-| comparison of the expansion of the wires when one 


tronic cloud within the valve is zero. 


It has been | carries radio frequency, and the other direct current. 


a condenser of suitable size and shape, and by/found that the performance of three-electrode | On trial, the instrument has been found easy to 


measuring the effective capacitance and resistance | valves as electronic oscillators is intimately bound | manipulate 


and consistent in behaviour. Its 


of the condenser, the dielectric constant and con- | up with the ratio of grid and anode diameters. The | sensitivity, about 1 part in 1,000, is adequate for 


Simul- 


ductivity of the soil can be determined. 


| best 


value of this 


ratio is about 2-5, and good! present requirements, but could be 


substantially 
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taneously, a weighed sample of the soil is dried in | 


an oven to ascertain its moisture content. For 
soils of normal moisture content, the orders of 
conductivity and dielectric constant are 5.10’ to 
1-5.10° electrostatic units, and 20 respectively, 
whilst for drier soils they decrease towards 10 
electrostatic units for conductivity, and 2 for 
dielectric constant. The values of conductivity 
measured for subsoils vary between wider limits 
than those for surface This experimental 
method, involving measurements on a sample of 
soil enclosed in a condenser, presents great difficulty 
For frequencies of 


soils, 


with ultra-short wave-lengths. 
30 megacycles per second and over, an alternative 
method is accordingly being developed, which 
involves a study of the behaviour of standing waves 
on a pair of Lecher wires which are partially im- 
mersed in a box containing the soil under examina- 
tion. The velocity of propagation of the waves 
along the wires in the soil is different from that 
along the wires in air, and the ratio of these velocities 
determines the effective dielectric constant of ‘the 
soil. Preliminary experiments are at present in 
hand with a wave-length of 1-6 m., in order to 
compare the results with thos» yielded by the field 
experiments on attenuation of short-wave trans- 
mission. 

Research work is also in progress on the produc- 
tion of still shorter waves, less than 1 m. in length. 
It has been found that several of the older types 
of three-electrode valves are suitable for the produc- 
tion of wave-lengths of the order of 60 cm. when 
the electrode voltages of the valve are suitably | 
adjusted. Wave-lengths as short as 15 cm. have | 
been obtained in this manner. These electron | 
oscillations usually occur when the grid is given a 














practical results have 
been obtained with the 
British valve, type 
AT40, for which the 
grid : anode diameter 
ratio is 2-6. Electronic 
oscillations have also 
been obtained by the 
use of a magnetron. 
In this method a high 
positive potential is ap- 
plied to the anode of 
a diode and the inten- 
sity of an external B Metal rail. 
magnetic field, whose C Ivory clamp. 
direction lies along the D Dise weights and 
. : small spindle- 
filament, is adjusted so carrying indica- 
that electrons emitted tor mirror. 
from the filament just 
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Metal roller. 


E 45 deg. prism for 
directing beam 


fail to reach the anode. 

: : of light on to 
In both the triode with mirror. 
positive grid, and the F Copper screening 
magnetron, the elec tube. 
tronic oscillation § is 
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increased to meet future needs by the incorporation 


| of a proposed mechanical amplifying stage, shown in 


| Fig. 35. 
| method of current measurement at frequencies higher 


The possibilities of a photo-electric 
than 10 megacycles per second are being explored. 
Photometry, Industrial Illumination.—A research 


of some magnitude is being conducted by the 


achieved by means which involve loss on the overall | 


efficiency of the system. As the outcome of the 
Laboratory studies, the sources of such inefficiency 
have been ascertained and a new type of valve, to 
obviate these disadvantages, is being designed. It 
will consist of a cylindrical-electrode diode in which 
the filament isin the form of a helix external to a 
small diameter anode. This type of valve would 
have the additional advantage that the electron 
emission could be readily obtained by means of an 
indirectly-heated cathode. 


The principle of a newly-constructed radio- 


Electricity Department which has as its main 
objects, first, the development of photo-electric 
photometers for use in place of visual photometers, 
with the advantage of greatly increased speed of 
working whilst maintaining the accuracy desirable 
in commercial tests ; and second, the development of 
a type of photo-electric photometer which may be 
used for standardisation purposes, possibly to a 
greater precision than can be realised visually. 
(To be continued.) 








FLOOD CONTROL, NAVIGATION AND 
IRRIGATION PROJECTS FOR THE 
HUAI RIVER SYSTEM, CHINA. 


Tue Huai river system which lies to the north- 
west of Shanghai, between that of the Yellow river 
to the north and the Yangtse river to the south, 
has a watershed estimated at 104,220 sq. miles. At 
some time in the Thirteenth or Fourteenth Century, 
the Yellow river burst its banks near Kaif ng and 
usurped the discharge channel of the Huai river 
which was forced to find its way through San Ho 
to the Yangtze river. Although the Yellow river 
resumed a north-easterly course from Kaifang in 
1852, no flow from the Huai river could pass 
through the old Yellow river bed owing to 
gradual silting up by sediment deposited by the 
Yellow river. For many centuries there has, 
consequently, been a totally inadequate provision 
for the escape of the flood waters of the Huai river 
and disastrous results have periodically ensued. 

In the past few decades, many proposals to regu- 
late the Huai river have been made. The main 
question is whether the excess flood water of the 
Huai, after it emerges from the Hungtze lake, 


| should be directed to the Yangtze river or to the 


sea. The Huai River Commission has had surveys 
made of the various possible routes and has finally 
been able to draw up projects of flood control, 
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navigation and irrigation. A special conference 
was convened by the Commission in 1930, to 
elaborate details of the plan, and after a lengthy 
discussion, the project was formally adopted and 
submitted to the National Government. In 
January, 1932, three League of Nations repre- 
sentatives, Mr. L. Perrier, Director-General of 
Bridges and Highways in France, Mr. A. T. Coode, 
M.Inst.C.E., consulting engineer, London and Mr. W. 
Sieveking, Director of the Hamburg Port Administra- 
tion, visited China, at the request of the National 
Government, and inspected the Huai river from a 
point above Huaiyin down to the Hungtze Lake, 
as well as the neighbourhood of Changpa and 
Huaiyin. The Salt Canal and the old Yellow river 
bed were inspected at several points and finally the 
representatives travelled down the Grand Canal from 
Huaiyin to the Yangtze river. As a result of their 
observations they presented a report to the Com- 
munications and Transit Section of the League of 


lakes being less than 317,900 cub. ft. per sec., then 
the regulator will be kept opened to discharge as 
much as possible. As soon as the inflow is increased 
to and over 317,900 cub. ft. per sec., the gates will be 
partly closed to limit the outflow to 317,900 cub. 
ft. per sec., while the excess quantity of inflow will be 
retained in the lake. Another outlet to the sea is 
to be provided in the future, as an additional safe- 
guard for the Huai river, when funds are available. 
It will be necessary to dyke the Huai river above 
the Hungtze lake and its principal tributaries, 
since with the flat topographic features of those 
rivers, no other method is practicable for controlling 
the flood water. Many lakes and swamps exist near 
the banks of the middle Huai river and its tribu- 
taries, and can be used to retain, temporarily, 
excessive rainfall. Places where no drainage by 
gravity is possible, are to be drained by means of 
pumping stations. Either wind power or other 
| source of energy can be used for pumping. 
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Nations. The report expressed general agreement 
with the Commission’s proposals and stated that these 
afforded the key solution not only to the Huai 
river flood-prevention problem but of the naviga- 
tion and irrigation questions. 

Projects of Flood Control.—The project provides 
a princip:! flood channel for the Huai river, 
through San Ho, Koayu lake, Shoapai lake, 
Liochiakou river to the Yangtze river. The flood 
discharge through this channel will be regulated so 
that the water levél of the latter river will not rise 
higher than H.H.W.L. of 1921. At its head, near 
Changpa, a movable dam will be constructed as a 
regulator. When the water level of the Yangtze 
increases to the H.W. stage of 1921, the gates will 
be partly closed so as to limit the discharge to 
211,900 cub. ft. per sec. As soon as the Yangtze 
recedes, the discharge can be increased up to 317,900 
cub. ft. per sec., which is the highest limit the 
regulator and flood channel are designed for. By 
this means the discharge of the Huai to the Yangtze 
river will be regulated and the excessive discharge 
which is at present possible will be prevented, so 
that the flood condition of the Yangtze will also be 
improved. The cost of construction of this channel 
will be small, since some part of it lies in the lakes 
and low land and only two dykes are required to 
form the channel. Land amounting to more 
than 166,700 acres in the region of Kao lakes can 
be reclaimed after the dykes are built. 

When the Changpa regulator has been constructed, 
the water level of the Hungtze Lake can be main- 
tained at 44-5 ft. in normal times. The Hungtze 
lake will be used as a detention basin for flood 
water. Before a flood sets in, the lake will be 
emptied to the elevation 41 ft. If by that time 
the Yangtze 1iver is not at danger stage and the 





Hungtze river flood is moderate, the inflow to the 
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Navigation.—It is proposed to provide seven 
locks in the Grand Canal from its junction with the 
Yangtze river up to that with the Yellow river. 
The locks in the order will be Shaopai, Huaiyin, 
Liulanchien, Wutinchai, Teshanchai, Chunchaikow, 
and Chiangchaikow on the Yellow river. The locks 
which are to be built will be designed for vessels 
of 900 tons, but space will be reserved to allow of 
future of extension for ships up to 2,000 tons. 
Dredging will be necessary in some cases between 
the locks, and some repair work will have to be 
done on the dykes. The lock at Huaiy:n will be 
used for the inter-communication of ships from 
four directions, that is the Changfu Ho, the Salt Canal 
and both directions of the Grand Canal. A new 
channel to connect with the Salt Canal with the 
Changfu Ho will be constructed near Huaiyin. 
In the Salt Canal, two locks one at Tsaikungtu and 
another at Hsinpu will be provided. They will be 
designed to accommodate ships of 900 tons and 
space reserved for future extension. 

Irrigation.—The Hsun Ho will be used as a canal 
for conducting water in the Hungtze lake to the 
Grand Canal, Ching Ho, Sheyang Hu and Chuang- 
chang Ho at Kaoliangchien. A lock will be built 
on the Ming Dyke at Kaoliangchien and another 
at the junction of the Grand Canal and Chin Ho. 
The irrigation water required by the land on 
both sides of the Grand Canal and up to the 
Fankung Dyke will be supplied by this canal. The 
flow at Ching Ho will be diverted into three direc- 
tions, north to Huaiyin, south to Shaopai and east 
to the Chuangchang Ho. The total area irrigated 
will be 2,500,000 acres. 

This extensive project is now being pushed forward 
rapidly. The excavation work of the Changfu Ho 
for irrigation, navigation, and flood control, which 
was started on December last year will be completed 


this year. On completion, the Commission will 
carry out the construction of the movable dam at 
Changpa. Despite financial difficulties, the Com- 
mission is doing its utmost to carry out a project 
which will exercise a profound effect upon the 
livelihood of millions of people dwelling in the 
Huai river basin. 








THE EFFECT OF TIME AND TEM- 
PERATURE ON THE EMBRITTLING 
OF STEELS.* 


By A. M. McKay, M.Eng., and R. N. Arnoxp, B.Sc., 
A.R.T.C. 


(Concluded from page 625.) 


Analysis of Results.—If the steels are considered from 
the point of view of their utility under high. temperature 
conditions, steel A, belonging to the heat-resisting 
range of steels, attracts most attention. This retains 
its properties to a considerable degree at high tempera- 
tures. At temperatures as high as 500 deg. C., its 
initial tensile strength, resistance to impact, and 
resistance to alternating stresses are comparatively 
high. Table II and Figs. 3 and 4 show the fluctuations 
of the impact resistance of this steel, with temperature 
and with time. It will be seen that the impact value 
in the rolled condition is 38 ft.-lb., and that at 300 deg. 
C. and 500 deg. C., comparatively short durations of 
soaking cause a toughening of the steel. This, no 
‘doubt, is obtained because the steel initially was not 
in its toughest condition. In practice it is subjected 
to an oil-quenching heat treatment, which results in a 
toughening of the steel, and an increase in its resistance 
to impact. The short duration heating at the tempera- 
tures of 300 deg. C. and 500 deg. C. produces a similar 
toughening. After this initial period, the steel under- 





(se28 «.) Duration of .. Hours. 

Curve 1.—Izod impact values for steel B after soaking 
at 500 deg. C. Unstressed. 

Curve 2.—Izod impact values for steel B after soaking 
at 500 deg. C. Stressed, 5 tons per square inch. 

Curve 3.—Izod impact values for steel E after soaking 
at 500 deg. C. Unstressed. 

Curve 4.—Izod impact values for steel E after soaking 
at 500 deg. C. Stressed, 5 tons per square inch. 

Curve 5.—Izod impact values for steel F after soaking 
at 500 deg. C. Unstressed. 

Curve 6.—Izod impact values for steel F after soaking 
at 500 deg. C. Stressed, 5 tons per square inch. 

All specimens in the above curves were fractured at 
atmospheric temperature. 


goes an embrittling process, which the subsequent 
decreasing Izod value clearly shows. After a period of 
six months at 500 deg. C., the impact value decreases 
by approximately 50 per cent. to about 20 ft.-Ib. 
Soaking at 300 deg. C. does not produce embrittlement 
to the same extent, for after six months’ heating the 
impact value is still greater than that of the initial 
condition. It is evident, however, from the slope of 
the curve that embrittlement has not ceased. At 
650 deg. C. the embrittling occurs much more rapidly, 
and from the shape of the graph, appears to counteract, 
almost immediately, the expected tempering effect of 
the heating, which is so pronounced at lower tempera- 
tures. The degree of embrittlement seems no greater 
at 650 deg. C. than at 500 deg. C., and at these tempera- 
tures the steel appears, after some 300 hours’ heating, 
to have reached a state of stability as regards this 
property. From all the figures connected with this 
steel, it appears that the stress of 5 tons per square 
inch has no apparent effect on the embrittlement. 
The curves for stressed and unstressed specimens are 
almost coincident, differing only within the degree of 
accuracy expected from the impact test. 

The specimens (Fig. 4) fractured at the temperature 
of previous heating reveal that at elevated tempera- 
tures the loss in impact resistance persists, and that 
little difference exists between the Izod values at 
normal and high temperatures. 

Curves 7 to 9, of Fig. 3, are hardnesses taken with a 
diamond pyramid on the Vickers hardness machine, 














* Paper read before Section G of the British Associa- 
tion at Leicester, on Wednesday, September 13, 1933. 
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at ordinary temperatures, after soaking at 500 deg. C. 
The points of curve 9 are the average value of some 
30 or 40 hardness readings taken across a transverse 
diameter of the specimen. Curves 8 and 7, respectively, 
show the maximum and minimum values of the hard- 
ness. The mean curve indicates that there is a ten- 
dency for the hardness of the steel to increase as the 
embrittling occurs, but there is no indication of soften- 
ing when the toughness increases. The increase in 
hardness is comparatively small, and is only of the 
same order as the variations obtained across the 
diameter of the original steel. The loss of impact 
resistance is not accompanied by any marked change 
in hardness. The almost complete absence of any 
change in the hardness with progressive embrittlement 
suggests the absence of any radical change of structure, 
such as one from austenitic to martensite. In such a 
case the hardness increase would be considerable. 
Tensile tests were conducted on steel A at atmospheric 
temperature ; the specimens were prepared from the 


shanks of the Izod test pieces after soaking and subse- | 


quent breaking, and were tested in a small tensometer. 

















1,000. EvrcHuep In 
Non-EMBRITTLED. 


Fie. 8. Streep C, 
2 per Cent. HNO,,. 


These showed no marked difference in ultimate strength 
before and after embrittling, and it is therefore 
evident, that the standard tensile test is of little value 
in differentiating between the two conditions. 

The effect of prolonged heating on the other steels 
is shown in Figs. 5 to 7. For steels B, E and F, heating 
at 500 deg. C. up to 2,000 hours (three months) produced 
no trace of embrittlement, the original impact strength 
being maintained. It should be stated that one test 
of steel B gave a very reduced impact strength (10 ft.-lb. 
and 15 ft.-Ilb.) after 1,000 hours’ heating Repetition 
of this test failed to produce a similar c..ect, and the 








result can only be attributed to an initial faulty heat- | 


treatment. 

The results obtained from steels C and D are plotted 
in Fig. 6. In the former, the Izod value falls from 
87 ft.-lb. to 7 ft.-lb. (92 per cent. reduction), and in 
the latter, from 80 ft.-lb. to 18 ft.-lb. (77-5 per cent. 
reduction). The rate of embrittlement of these two 
steels differs, however. For steel C, maximum 
embrittlement is obtained after about 350 hours, while 
steel D shows the same effect after approximately 
1,000 hours. A similar result may be seen in Fig. 7, 
where values for steels G and H are plotted. In all 
these cases the curves for the stressed and unstressed 
test pieces follow each other closely, thus verifying the 
similar result obtained from steel A. It can thus be 
inferred that, in general, stress is not a factor required 
for embrittlement. 

If the results be considered in terms of the composi- 
tion of the alloys, it will be observed that the combina- 
tion of approximately 3 per cent. nickel and 1 per cent. 
chromium gives rise to serious embrittlement. The 
addition of 0-43 per cent., or of 1-44 per cent. molyb- 
denum to an alloy of this composition seems ineffective | 
in preventing the deterioration of shock resistance. 
From the comparison of steels C and D, and also G and 
H, as plotted in Figs. 6 and 7, respectively, the presence 
of molybdenum appears to retard the rate of embrittle- | 
ment. For these alloys it is not, however, an inhibiting 


agent, as it is obvious that, given time, its initial effect | 


will be entirely counteracted. These results suggest 
that a test of not less than 1,000 hours duration is 
required for the complete determination of embrittle- 
ment. 

Microph»tographs of steels A and C are reproduced | 
in Figs. 8 to ll. Figs. 8and 9 show, respectively, the | 





structures of steel C in its quenched and tempered 
condition, and after 2,000 hours’ soaking at 500 deg. C. 
The structure of the embrittled test piece, Fig. 9, 
appears to be slightly coarser, but otherwise no apparent 
difference can be detected. It is doubtful whether the 


Fig.6. STEELS C&D SOAKED AT SOODEG. CENT. 
(CURVES PLOTTED FROM TABLE 3.) 
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The Embrittling of Low-Carbon Steel—Embrittlement 
has been found to occur when a low-carbon steel is 
water-quenched from a temperature below the lower 
change point and allowed to age. The first results to 
exhibit such a phenomenon were obtained from steel I. 
The tests were commenced by machining lengths of 
normalized {-in. diameter bar to }-in. diameter. 





These lengths were then heated to 650 deg. C. in a 


Fig.7. 
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Fic. 9. Street C. 
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Fie. 11. Streep A. 1,000. EtrcHep IN 
50 per Cent. HCL, 10 per Cent. HNO,. 
EMBRITTLED. 


observed effect can be associated entirely with the 
change in impact resistance. 

Figs. 10 and 11 appear to show a marked difference 
of structure, but it is very doubtful whether these 
reveal the true difference of structure of steel A before 
and after embrittling. Other etching reagents failed 
to display a similar effect, and it would appear that the 
microph»t»graphs only show a difference in the rate 
of etching between the two conditions. The structure 
in Fig. 11, if given a longer etching, becomes almost 
similar to that of Fig. 10. A slight change in the 
magnetic properties may possibly account for such 
an effect. It is exceedingly difficult to identify the 
constituents, owing to the complex nature of the 
steel. The structure of the non-embrittled steel is 
probably troostite in a matrix of austenite. 





Fie. 10. Steet A. 1,000. EtcHED IN 
50 per Cent. HCt, 10 per Cent. HNO,. 
Non-EMBRITTLED. 
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| muffie-furnace, and after soaking for half an hour were 
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quenched in water. After quenching, impact-test 
pieces of the round Izod type were machined from the 
bars, and these were left for various periods before 
testing. One piece of the quenched steel was kept for 
hardness tests, these being taken from time to time over 
precisely the same section of the material. Fig. 12 


|| illustrates the results of the above tests. given in detail 
| in Table V. 


It will be observed that the resistance to 

impact decreased with time, and that after a period 
of 3,000 hours (four months) the material had assumed 
a very brittle condition. During the ageing period, the 
hardness of the steel increased by approximately 
25 per cent., but the tensile test only revealed a slight 
increase in tenacity. These results left room for 
much speculation, and an attempt was made to reveal 
other apparent differences in the normalised and age- 
embrittled steel. Microphotographs were made, and 
these, as not altogether unexpected, revealed no 
apparent structural change, indicating that the em- 
brittling effect was due to some sub-microscopical 
change. Figs. 13 and 14 show the appearance of the 
two structures under 1,000 magnification. 

An attempt was made to obtain new evidence by 
subjecting the steels to X-ray analysis. The authors 
|are indebted to Mr. T. Wright, M.Sc., for the X-ray 
| photographs reproduced in Figs. 15 to 17. These 
show successive stages in the process of embrittlement. 
Fig. 15 is that obtained from the normalised steel ; 
Fig. 16. within one hour after quenching from 650 deg. C., 
‘and Fig. 17 after ageing for approximately eight 
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months. Distinct differences are visible in these 
photographs, but how far the differences can be 
associated with the embrittlement is at present 
doubtful. The spotted appearance obtained from the 


and some details of the results are given in Table V 
and plotted in Fig. 12. This steel has a higher carbon 
content than the one previously tested, and the 
embrittlement has evidently been very marked during 


























Fie. 13. Sree. I. x 1,000. ErcHEep IN 
2 per Cent. HNO,. Non-EMBRITTLED. 





Sree, I. X-Ray PHOTOGRAPH OF 
NORMALISED STEEL. 


Fie. 15. 





X-Ray PHOTOGRAPH AFTER 


Sree I. 
Water QuencHinc FROM 650 pbeEG. C. AND 
AGcEeInG 8 MONTHS. 


Fie. 17. 


embrittled steel denotes, in general, a large grain size- 
The term “ grain,” however, does not necessarily refer, 
in this case, to those areas which the microscope shows 
surrounded by boundaries. 

The same type of embrittlement has been found to 
occur in steel J, after water-quenching from 450 deg. C., 


Fic. 14. Sree. I. x 1,000. ErcHep IN 
2 per Cent. HNO,;. EMBRITTLED. 





X-Ray PHOTOGRAPH 


Sreev I. 
AFTER WATER QUENCHING FROM 650 DEG. C. 


Fic. 16. 


| the initial ageing period. The embrittlement in this 
case is not accompanied by any change in hardness, 
and the tensile strength, as derived from a series of 
tests, has remained practically constant. 

Conclusions.—The results of the investigations on 
alloy steels may be summarised in the following 
manner :— 

(a) The ultimate degree of embrittlement produced 


structures have been examined, and no carbide has 
been detected at the boundaries. Furthermore, the 
microscope has shown that the impact fractures are 
transcrystalline, and there is no certainty that fracture 
commences at crystal boundaries. It seems probable 
that the change in the embrittled steel is of a sub- 
microscopic nature. It may be that the materia] is 
attempting to attain a condition of equilibrium, and 
precipitation of some constituent is taking place. In 
the case of mild steel it is well known that cementite 
(Fe,C) is slightly soluble in ferrite. This solubility 
increases with temperature below the change point, 
so that, after quenching, the steel may contain dissolved 
Fe,C, which tends to separate with time. A long 
period may elapse before precipitation is complete, 
due to the high forces which resist internal movement 
at atmospheric temperature. It is quite possible, also, 
that alloy steels are not in a condition of equilibrium 
|at atmospheric temperature after the usual heat- 
| treatment. Precipitation, however, may be impossible 
| at this temperature, owing to the forces resisting move- 
|ment being much greater than in the mild steel. An 
increase in temperature will relieve these forces to some 
| extent, and may leave the material .in a state which 
/ will permit the precipitation of unstable constituents. 
It is probable that such precipitation would result in 
| straining the crystal lattice and leaving the metal 
/embrittled. When the fundamentals of this complex 
| problem have received more intensive analysis it may 
| be possible to put forward a more satisfactory explana- 
tion. 

In conclusion, the authors wish to thank Professor 
F. C. Lea, D.Sc., under whose supervision this work 
has been conducted. Thanks are also due to the 
Department of Scientific and Industrial Research and 
to the Trustees of the Sir James Caird’s Travelling 
Scholarship, through whose generosity the research 
has been made possible. 





ANNUALS AND REFERENCE BOOKS. 


this year book, which has been published annually 
for the last 24 years, has been issued by the editor and 
publisher, Mr. W. E. Skinner, 15, Dowgate-hill, Cannon- 
street, London, E.C.4. The volume contains parti- 
culars regarding 671 English and foreign companies 
engaged in the production, refining, marketing and 
transporting of oil and petroleum, while companies inter- 
ested in the financial side of the industry are also in- 
cluded. The name of the company is given first in heavy 
type, being followed by addresses, date of registration or 
incorporation, the extent and nature of the work carried 
on, data regarding production, and full details concern- 
ing the financial position and operation of the firm. 


names and addresses of directors, secretaries, consult- 
ing engineers, managers and agents, and the oil and 
other companies with which they are connected. Other 
useful features are a technical glossary of terms peculiar 
to the oil industry, a list of brands and market names 
of petroleum products, a list of companies which have 
been liquidated or dissolved during recent years, and 
tabulated statistics concerning crude-oil production in 
the world. The price of the volume is 7s. 6d. net, or 
8s. post free inland, and 8s. 6d. post free abroad. 
F.B.I. Register of British Manufacturers, 1933-34. 

For the past thirteen years the Federation of British 
Industries has published its Register and the latest of 
these, that for 1933-34, has now been despatched to 
carefully-selected buyers of British goods throughout 
the world. The volume, which, we understand, is not 





by soaking at temperatures from 300 deg. C. to 650 deg. 
C. is apparently independent of the temperature, but 
the rate at which the change occurs is more rapid as 
the temperature is increased. 

(b) Working stresses play no apparent part in the 
embrittlement. 

(c) Serious embrittlement is apt to occur in steels | 
which contain approximately 3 per cent. nickel . 


1 per cent. chromium. 

(d) Molybdenum up to 1-5 percent. acts as a retarding 
agent, but does not appear to affect the ultimate 
embrittlement. 

The embrittlement studied in the various types 
of steel seem, in general, to reveal the following | 
features :-— 

(a) The embrittlement is perceptible by a contin | 
able decrease in impact resistance. 

(b) During embrittlement the hardness varies only 
within small limits. 

(c) The variation in ultimate tensile strength during 
embrittlement is small. 

(d) The structures do not change appreciably as 
viewed under high magz.ification. 

It is tempting to put forward tentative suggestions 
as to the cause of embrittlement. It has been suggested 
that the deposition of carbides at the grain boundaries 
accounts for such phenomena. This is a doubtful 
explanation, as in both types of: teel the embrittled 











published for profit, constitutes an important branch 
of the Federation’s work, as its main object is to 
develop Great Britain’s overseas trade. The volume 
is arranged in six main sections, the first of which 


| deals briefly with the activities of the Federation. 
|The second and third sections constitute the main 


directory portion of the book and are the longest. 
The second comprises an alphabetical list of products 
and services, and under each heading is given the 
names of the supplying firms. The addresses of the 
offices, works, branches and agents of all the firms 
mentioned in the second section are contained in the 
third section, the arrangement of which is also alpha- 
betical. All the firms listed are members of the 
Federation or of an affiliated trade association. In 
the fourth section are set out the names and succinct 
particulars regarding trade associations, while, in the 
fifth, are given useful lists of brands and trade marks. 
The sixth section is devoted to illustrated publicity 
matter and to manufacturers’ announcements. A new 
feature in the present edition is a special supplement 
entitled “ About Britain” in which are reviewed the 
principal places of interest to visitors from overseas, 
while some particulars regarding hotels and factory 
sites are also given. The volume is edited by Mr. E. A. 
Nash. A limited number of copies are available and 
may be obtained, price 15s. net, from the Federation, 
at 21, Tothill-street, London, 8.W.1. 


Oil and Petroleum Year Book.—The 1933 edition of 


Separate alphabetical lists are also given of the 
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LABOUR NOTES. 

Tue arguments of the Miners’ Federation of Great 
Britain in favour of national machinery for the regula- 
tion of wages in the coal-mining industry, were laid 
before the Prime Minister by the executive committee 
at an interview on Monday. The Miners’ Federation 
desire that the machinery set up under the Coal Mines 
Act of 1926 shall be strengthened by legislation, so as 
to make it obligatory on the Mining Association and the 
Miners’ Federation to appoint members of the Wages 
Board and to argue matters in dispute there. It is 
not proposed that findings of the Board shall be binding 
on the parties to a dispute. The coal-owners are, of 
course, strongly opposed to national wages negotiations 
of any kind. At Monday’s interview, the Prime 
Minister was asked to appoint a joint committee, 
including representatives of the miners, “ to examine 
all the implications of legislation "’ of the kind suggested. 
At a meeting of the men’s executive committee later 
in the day, it was decided to supplement the case they 
had made by a written statement on the manner in 
which national machinery could, in their opinion, 
be made to work. It was also decided to call a delegate 
conference for December 28, “to consider the whole 
situation and the results of the representations to the 
Government.” 





Mr. J. Marchbank has been elected secretary of 
the National Union of Railwaymen in succession to 
the late Mr. C. T. Cramp. He received 82,283 votes 
in a ballot of all the members of the union. Mr. W. J. 
Watson, the manager of the movements department 
of the union, received 32,058 votes; Mr. W. Loeber, 
carriage cleaner, Wood Green, 7,025 votes; and Mr. D. 
Dupree, a former goods checker, of Swansea, 3,155 
votes. Mr. Marchbank was the assistant secretary for 
some years and, since Mr. Cramp’s death, he has been 
acting secretary. 


Official statistics show that during the month which 
ended on November 20, the number of unemployed 
workers in this country decreased by 18,239 in coal- 
mining, 6,265 in the cotton industry, 5,397 in general 
engineering, 4,643 in the distributive trades, 4,579 in 
the metal goods manufacturing industry, 4,106 in the 
iron and steel industry, 3,833 in the shipbuilding and 
ship-repairing industry, 2,503 in the motor vehicles, 
cycles and aircraft manufacturing industries, and 
1,275 in the pottery industry. During the twelve 
months which ended on November 20, the number of 
unemployed workers decreased by 76,302 in the 
building trades, by 54,531 in general engineering, by 
45,450 in coal-mining, by 34,062 in the metal goods 
manufacturing industry, by 29,995 in the iron and 
steel industry, by 24,246 in the cotton industry, by 
19,553 in the woollen and worsted industry, by 19,321 
in the shipbuilding and ship-repairing industries, by 
18,044 in the distributive trades, and by 15,083 in 
the motor vehicles, cycles and aircraft manufacturing 
industries. 





The report of the National Union of General and 
Municipal Workers, for the third quarter of the current 
year, states that nearly 12,000 new members were 
enrolled during the three months. In the June 
quarter, 9,000 new members were added, and in the 
March quarter, 8,000. The funds at the credit of the 
organisation now amount to 542,000/., an increase 
of 8,0001. being recorded for the September quarter. 
Dispute benefit cost no more than 941l., whereas in 
the June quarter it cost 3,380/. Disablement benefit 
cost 7201., or about double the amount paid out on 
this account in the June quarter. 


» 


The writer of an editorial note in the December issue 
of Labour, the monthly organ of the Trades Union 
Congress General Council, says that “less is heard 
just now about the industrial aspects” of President 
Roosevelt's National Recovery campaign, “‘ because 
it is not easy to deny its success in providing more 
employment, raising wages, increasing production and 
stimulating trade.’ Mr. Arthur Henderson, Jun., 
who has recently been in the United States, observes, 
in the course of an article contributed to the same 
issue of Labour, that “ beyond all dispute the vast 
majority of the American people are supporting” 
President Roosevelt's policy. He believes “that a 
great deal of this support is spontaneous, although 
undoubtedly it has been fostered to some extent by a 
most effective national network of patriotic propa- 
ganda.” 





The fuller reports, which are now available of Mr. 
William Green’s presidential address to the American 
Federation of Labour, do not show organised labour to 
be very enthusiastic about several of the Codes of Fair 
Competition that have been adopted. Mr. Green said 
that in many of the Codes the hours of labour prescribed 














were so long that in operation they would not bring 
about the re-absorption by industry of a single new 
worker. Three million workers had certainly been 
taken back, but 11,000,000 still remained idle, and 
almost all the major Codes had now been applied. 
It therefore behoved labour to press upon those in 
charge of the administration of the Act, the necessity 
of revising these Codes at the earliest opportunity in 
order that working hours might be reduced to a point 
which made possible the re-employment of the 
11,000,000 who were still idle. 





Mr. Green declared that he was convinced that the 
eight-hour day and 48-hour and 50-hour week had 
gone for ever. The experience of the last four years 
had shown that, as a result of the introduction of 
mechanical devices, it was impossible to find employ- 
ment for all who were ready and willing to work on 
the basis of 48 hours and 50 hours a week. Yet in 
spite of these overwhelming facts, Mr. Green said, 
some of the Codes provided for a 40-hour week and 
some for a 48-hour week. In one or two cases, even a 
54-hour week was specified. Unemployment would 
not be overcome, and the 11,000,000 workers who were 
pleading for an opportunity to work would be unable 
to get back intoemployment, until this issue was boldly 
and uncompromisingly faced, and the six-hour day 
and five-day week were embodied in all the Codes. 


Running parallel to that question, Mr. Green went 
on to say, was the necessity of increasing the rates of 
pay both for the unskilled and for the skilled, so that 
buying power would not only keep pace with the rise 
in the price of commodities, but exceed it. If that 
did not take place they would find that the steady 
flow of manufactured goods from the point of produc- 
tion to the point of consumption was checked, and 
ultimately they would reach the point where the 
goods produced were either on the manufacturers’ 
shelves or in the merchants’ warehouses, but not being 
bought and used by the consumers of the nation. 





At the recent convention of the American Federation 
of Labour, a resolution was moved instructing the 
executive council “to take immediate action against 
the Bedaux System.” After discussion, it was referred 
to the executive council “ for inquiry and such action 
as the council might deem wise and proper.” 





On the recommendation of the Committee on Inter- 
national Relations, the annual convention of the 
American Federation of Labour adopted the following 
resolution :—‘* Whereas the American Government, 
through its Secretary of Labour and with the approval 
of the President, sent the first delegation of official 
representatives to the Seventeenth Session of the 
International Labour Conference at Geneva, Switzer- 
land, last June; be it resolved that the American 
Federation of Labour in Convention assembled, highly 
commends such action on the part of the American 
Government; and be it further resolved that the 
American Government be urged to continue sending 
such official representatives to future Conferences of 
the International Labour Organisation, to the end that 
co-operative relations may be further expanded and 
strengthened.” 





After examining a preliminary report by the Inter- 
national Labour Office, and taking note of a report 
submitted by Mrs. M. T. Nisot on behalf of the Inter- 
national Confederation of Professional Workers, the 
Advisory Committee on Professional Workers to the 
International Labour Organisation, at a meeting in 
Geneva last month, passed the following resolution :— 
“Having taken cognisance of the preliminary report 
on the protection of titles of engineers and architects 
submitted by the International Labour Office to the 
Fourth Session of the Advisory Committee on Profes- 
sional Workers, this Committee desires to suggest to 
the Governing Body of the International Labour Office 
the desirability of taking appropriate steps toward 
securing an international agreement by which the 
different States shall undertake to regulate by legis- 
lation the use of engineering degrees and titles granted 
by universities and technical colleges, the use of such 
degrees and titles to be forbidden except under con- 
ditions authorised by law and established practice.” 


The Advisory Committee also took note of a com- 
munication from the International Labour Office, 
stating the present position with regard to the two 
questions of inventions by salaried employees and the 
radius clause, which had been discussed by the com- 
mittee at previous meetings. The Governing Body 








of the Office had decided to forward to the Govern- 
ments, for their information, the resolutions adopted 
on these questions by the Advisory Committee on 
Professional Workers and the Advisory Committee 
on Salaried Employees, and also the joint resolution 
relating to the radius clause drawn up by the officers 
of both committees. 





The German Ministry of Labour, after consultation 
with the Minister of Economy and the Chancellor’s 
Adviser on Economic Affairs, has defined its attitude 
on the question of wages. A summary of the pro- 
nouncement is given in the weekly organ of the Inter- 
national Labour Office at Geneva. It is pointed out 
in the statement that one of the duties of the Labour 
Trustees is to secure the maintenance of collective 
agreements, and especially of existing wage rates. 
Only in quite exceptional cases, where fixed scales 
have céased to be either socially or economically 
justifiable, will alterations be permitted. The reason 
given for this attitude is that any interference with 
the present level of wages may endanger the achieve- 
ment of the Government’s principal object, which is 
the abolition of unemployment. Even a change in 
the method of payment of wages, such as the general 
adoption of a weekly wage or an extension of the period 
of notice of dismissal, cannot be taken into considera- 
tion at present. New instructions have been given to 
the Labour Trustees in order that their decisions may 
accord with this policy. It is consequently useless for 
organisations of any description to appeal to the 
Trustees for changes in wages. The Government 
further desires that its views should be borne in mind 
in any public discussion of these questions, so as to 
avoid stirring up excitement among either employers 
or workers. 





The instructions previously given to the employers’ 
organisations by the Federal Minister of Economy, to 
the effect that changes, either in wages or in prices 
on the home market, must be avoided, are repeated. 
Any rise in prices, it is stated, such as changes in rates 
of wages, would tend to destroy the efficacy of Govern- 
ment action for the provision of new employment. 
Even in cases where competition has led to an excep- 
tional lowering of prices, the Government relies on 
the parties concerned to postpone any increase. In 
industries making use of foreign raw materials of which 
the prices have risen, the increase in selling prices 
must not exceed the increase in the cost of these 
materials. In view of the difficult economic conditions 
of the moment, every employer must be expected to 
content himself with a profit barely sufficient to 
maintain the undertaking on a paying basis. These 
principles must be observed equally by industries 
working under price agreements. The instructions 
contain no provision for penalties, but the Minister 
of Economy points out that he possesses powers 
sufficient to enforce compliance, including that of 
dissolving price rings which pursue an unsatisfactory 
policy. The Labour Trustees also are asked to make 
use of their authority in cases where employers fail 
to apply a price policy in conformity with these 
instructions. ; 

Industrial and Labour Information states that Mr. 
Gerard Bardet, the owner and manager of an engineer- 
ing factory in Paris, introduced the 40-hour week in 
his works about a year ago, by agreement with the 
staff (who number about 100), for the purpose of 
avoiding dismissals. This measure was made possible 
by the increasing output resulting from improvements 
brought about in the organisation of work with the 
aid of a workers’ committee. The 40-hour week, 
consisting of five days of eight hours each, has not 
entailed any change in costs of production, although 
hourly wages were increased by about 10 per cent. 
The quality of work has constantly improved. The 
key men work 45 hours a week, the extra hour after 
the workers have left the factory each day being 
used to prepare for the next day’s work. 


A system of holidays with pay has been in opera- 
tion in this undertaking since 1927. Every member 
of the staff, who, on August 1 of any year, has more 
than six months of service to his credit, is entitled to 
three days’ holiday with pay; those who have one 
year of service have a holiday of one week; for two 
years of service the holiday is a week and a half; 
and for three years of service, two weeks. After three 
years of service the holiday remains two weeks, but 
each year of service in excess of four entitles the 
worker to a bonus of 100 francs, up to a maximum 
of 600 francs for nine years of service. All holidays 
must be taken between August 1 and 15, the bonuses 
being paid on July 31. These measures have resulted 
in exceptional stability of labour, the average length 
of service of the workers on August 31, 1933, being 
over six years. 
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WANDLE VALLEY NEW SEWAGE 
WORKS. 


Tue Local Authorities around London have many 
problems to face in providing for the requirements of 
the ever-increasing population. If growth continued 
at steady rates, planning to meet anticipated demands 
might prove comparatively simple, as easy stages in 
a natural development, but the introduction of new 
industrial works, or the adoption of housing schemes, 
upsets all calculations, and makes any adherence to 
a previously-planned extension programme difficult, 
and new works, rather than mere additions, often 
become necessary. An example of rapid suburban 
growth is afforded by the experience of the Wandle 
Valley Joint Sewerage Board, which brought into 
operation new plant, which had become necessary, at 
its works at Byegrove-road, Mitcham, on Saturday, 
December 9. 

The history of this organisation, which is entrusted 
with the sewage-treatment responsibilities of an area 
of 9,214 acres, with a population which, at the Census 
of 1931, amounted to 124,333, is one of continuous 
effort to meet constantly-changing conditions. Within 
its jurisdiction there are the three Urban District 
Councils of Beddington and Wallington, Merton and 
Morden, and Mitcham. Prior to the establishment of 
the Board, the provisions made to deal with the 
sewage were primitive, and subjected to stage-by-stage 
improvement, sometimes only as litigation compelled. 
In the early works, although the sludge was dealt with 
by a pressing plant, the cake produced had little or 
no value as an agricultural manure, for it was devoid 
of ammonia, through the use of milk of lime in the 
mixing well. Dumping had, in consequence, to be 
resorted to. Various crops in turn were grown on the 
filtration area, rye grass at first, and later osiers, but 
as they became unsaleable, the land became foul 
through lack of opening out. The outfall at that 
time was conveyed through a 27-in. concrete conduit 
to the Western Pool, where it entered the River 
Wandle. Eventually, filters were introduced between 
the works and the pool to obstruct the passage of 
sewage fungus. 

In 1894, three sedimentation tanks were added to 
the plant, and the use of a precipitant was introduced. 
Two acres of artificial filters, made of clinker and 
burnt ballast, topped with screened gravel, formed 
part of the extension, as well as storage tanks for 
sludge. Three sludge presses and a storm overflow into 
the river were also added. Later, further filter beds 
were laid down. -By 1915, the population had grown 
to 60,000, and reconstruction of the works became 
necessary. Messrs. Willcox and Raikes, of West- 
minster, were consulted. The following year a 
Provisional Order was made, to date from January 1, 
1917, to form the Joint Sewerage Board. It was not 
until three years later that the Board was able to 
decide to proceed with the original scheme proposed 
by the consultants. Ultimately, a scheme dealing 
with the needs of a population of 96,000 was agreed 
upon, which was estimated to cost 300,0001. After 
a Ministry of Health inquiry, part of the plan was 
sanctioned, and involved a total sum of 210,000l. 
It was to this plant that the recent extensions were 
made. In 1930, the new scheme was proposed, and 
after the Ministry of Health suggested the institution 
of mutually beneficial arrangements with the London 
County Council, Wimbledon and Croydon, an inde- 
pendent investigation was conducted by Mr. J. 8. 
Alford. On his report, the Ministry agreed that the 
Board should proceed with such works as were necessary 
to provide for the growing population. 

The extensions, which have just been completed at a 
cost of £115,090, were carried out to the designs of 
Messrs. Willcox and Raikes, the engineers of the original 
scheme. They provide for the treatment of an additional 
quantity of sewage amounting to 2,000,000 gallons 

r day, or about two-thirds of the capacity of the 
ormer plant. Messrs. William Moss and Sons, 
Limited, Loughborough, were the contractors. All 
the sewage is brought to the works by high and low- 
level systems of sewers. That from the high level is 
passed through screens, with mechanical raking gear, 
but as the low-level sewage is pumped by special 
stereophagus pumps, no screens are needed in this 
case. All the low-level intake sewage, and half of 
that coming in at the high level, is treated in the first 
part of the works, while the remainder is passed by 
gravity to the pump well at the new pumping station, 
where plant has been installed to raise all the sewage 
to the second part of the plant. To provide sufficient 
outfall for the flow of the final effluent into the Western 
Pool, all tanks and bacteria beds in the extensions are, 
like the first instalment of the plant, above ground. 
Tae new works comprise screening plant, sewage and 
sludge pumping station, sedimentation tanks, bacteria 
beds and humus tanks, as well aa storm-water tanks, 
and extensions of the equipment for sludge pressing. 
The pumping plant, supplied by the Pulsometer 





Engineering Company, Limited, of Reading, includes 
six centrifugal pumps, three for raising crude sewage 
to the sedimentation tanks, and three to deal with 
storm water. There are also two vertical-spindle 
centrifugal pumps to deal with sludge. All are 
electrically controlled by float switches. The sewage 
is measured by Venturi recorders, supplied by Messrs. 
George Kent, Limited, of Luton, and the storm water 
by a flume recorder, made by the Lea Recorder Com- 
pany, Limited, of Manchester. To meet the wishes 
of the Ministry of Health, the sewage up to three times 
the dry weather flow is treated in sedimentation tanks, 
six in number, with a capacity of 1,334,000 gallons. 
Upward-flow straining tanks are then reso’ to, to 
reduce the amount of the light solids and colloidal 
matter, before passage to the filters. These tanks are 
of the Dortmund type, with pyramidal bottoms. The 
effluent overflow from them is taken through channels 
to two rectangular bacteria beds, 720 ft. long and 
125 ft. wide. The distributors used are automatically 
driven by wire ropes, actuated by electric motors and 
reversing gears. After treatment, the purified effluent 
is collected by drains in the concrete floors, and dis- 
charged into the humus tanks, of the upward-flow 
Dortmund type, to remove any flocculent matter still 
remaining. Finally, the effluent is passed into the 
Western Pool. In addition to the storm-water tanks 
of the original installation, two additional tanks, with 
a total capacity of 500,000 gallons, have been intro- 
duced. All sludge gravitates to a well, from which it 
is pumped to the press house. This has been extended, 
and four new presses, each of 30-cwt. capacity, made 
by Messrs. Manlove, Alliott and Company, Limited, of 
Nottingham, have been installed to deal with the 
additional quantities passed from the new settling 
tanks. 


LETTER TO THE EDITOR. 


SWITCHGEAR AT THE BATTERSEA 
STATION OF THE LONDON POWER 
COMPANY. 


To THE Eprror oF ENGINEERING. 


Srr,—May we, in justice to ourselves, be permitted 
to point out that the whole of the contract for the 
main 66-kV. switchgear controlling the generators and 
main outgoing feeders, with the control and relay 
equipment necessary for their operation, and described 
in your article on this subject in ENGINEERING of 
December 1 (page 597 ante), was carried out by 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, of Trafford-park, Manchester, covering in 
fact the whole of the plant illustrated in the text of 
your article and on your Plates XXIV and XXV with 
that issue. As other firms have been mentioned, we 
consider that similar recognition should have been 
accorded to us. 








Yours, 
K. G. MaxweELL, 
Manager, Publicity Dept. 
for Tue MeTropo.itaNn-VICKERS ELECTRICAL 
Company, LIMITED. 


[We very much regret the quite unintentional 
omission of the name of Messrs. Metropolitan- 
Vickers Electrical Company, Limited, in connection 
with the manufacture and installation of the high- 
tension switchgear at the Battersea Station of the 
London Power Company, and offer the firm our 
sincerest apologies in this connection. Messrs. Metro- 
politan-Vickers were responsible for the construction 
of the whole of the gear, with which the major part 
of our article was concerned, and it was through their 
courtesy and co-operation, with, of course, that of 
Dr. Pearce, that we were able to put so well-illustrated 
and informative a presentation of the subject before our 
readers.—Ep., E.] 








THE STOUR WATER SUPPLY 
SCHEME. 


Tue South Essex Waterworks Company has an area 
of supply of 153 square miles, including districts 
undergoing rapid development to the east of London. 
Under the provisions of an Act passed in 1928, the 
company was authorised to construct works necessary 
to take supplies of raw water from the River Stour 
at Langham, and provide the necessary reservoirs and 
plant in which to treat it prior to distribution. The 
greater part of the scheme is now in operation and 
not its least interesting feature is the application of 
heavy-oil engines for driving the pumping plant, this 
constituting one of the largest installations of the type 
in the United Kingdom. 

The raw water is raised from the River Stour at 
Langham Mill, about 6 miles north of Colchester, by 
means of low-lift pumping plant, and is passed into 
a sedimentation reservoir of 31-8 million gallons 





capacity. Here the pam, filtration plant consists 
of two sets of five Paterson filters, capable of handling 
12 million gallons per day. There are also six secondary 
filter beds of reinforced concrete construction, each 
of which has an area of 0-4 acre. After treatment, 
the water is passed by high-lift pumping plant into 
a 32-in. diameter steel main carrying it to Tiptree, 
14 miles away. At this point, there is a reinforced 
concrete reservoir of 1,225,000 gallons capacity from 
which the water is pumped through another steel 
main, a distance of 10} miles to Danbury. Here the 
water gravitates from the reservoir through a 34-in. 
main to the Herongate Reservoir, which holds 9,000,000 
gallons, and supplies the distribution mains of the 
company. The total cost of the works amounted to 
1,075, 0001. 

The plant is of particular interest. At Langham, 
to deal with the raw water, there are two engines of 
the four-stroke type, having airless injection, supplied 
by Messrs. Ruston and Hornsby, Limited, of Lincoln. 
Each has three cylinders of 12 in. bore and 17 in. 
stroke, giving 170 brake horse-power. They run at 
speeds of from 264 r.p.m. to 335 r.p.m., and each drives 
a double-entry volute-type centrifugal pump made by 
Messrs. The Harland Engineering Company, Limited. 
These pumps have 18 in. diameter deliveries, and each 
can deal with 10 million gallons of water in 24 hours at 
a maximum head of 52 ft. A small centrifugal pump, 
driven from the high-speed gear shaft by belt, circulates 
the jacket water in a closed system , including a tubular 
cooler. Two steel tanks, of 120 tons capacity each, are 
used for fuel oil storage. 

The high-lift pumping plant was supplied by the 
same makers. It consists of three engines, of A-frame 
construction, with airless injection and forced lubri- 
cation. The brake horse-power of each unit at normal 
speed is 600, but the speed can be varied over a range 
of 20 percent. The drive is taken, through Bibby 
flexible couplings, to Power Plant Company’s speed- 
increasing gears, with a ratio of 2-39 to 1-0, for the 
operation of the Harland horizontal three-stage centri- 
fugal pumps. These can deal with a pumping range of 
from 3-5 million to 12 million gallons per day. An 
exhaust heat boiler is provided to warm the buildings, 
and each pumping unit has associated with it a small 
centrifugal pump and 7-kW dynamo, to deal with the 
circulation water and lighting. The two fuel tanks 
accommodate a total of 540 tons. For auxiliary 
purposes two oil engine-generator sets of 100 kW 
capacity are installed, and there are also two Ruston- 
Harland engine-generators of 15 kW capacity. 

At Tiptree the pumping equipment is similar to 
that of the Langham high-lift plant, but the three sets 
have four cylinders instead of six, and at normal speed 
they each give 400 brake horse-power. Economical 
operating figures have been obtained over an extended 
period of running. They have ranged from 0-52 lb. 
to 0-56 lb. per pump horse-power for the main sets, 
and from 0-52 lb. to 0-61 lb. per pump horse-power 
for the low-lift equipment. The company are now 
engaged upon a further installation to complete the 
entire scheme, comprising additional plant at each of 
the stations. 








160-H.P. HORIZONTALLY - OPPOSED 
AIRLESS-INJECTION ENGINE. 


Ir has been customary, for some time, to employ 
pressure-lubrication for all the important bearings in 
vertical airless-injection engines, but so far as we 
know, the only example of this practice in the case 
of horizontal engines is in the new units put on the 
market by Messrs. The Brush Electrical Engineering 
Company, Limited, Falcon Works, Loughborough. 
The engines will be available in sizes ranging from 
120 h.p. to 500 h.p., and for speeds from 400 r.p.m. 
to 600 r.p.m., and are intended for power station, 
industrial, and marine auxiliary use. The first engine 
actually completed, a 160-brake horse-power four- 
cylinder model, is illustrated in Figs. 1 and 2 on page 
652. The compactness of the unit, together with the 
low height which renders it particularly suitable for 
location between decks or in other confined spaces 
in a vessel, will be appreciated from the general view. 
In addition to the pressure lubrication throughout, 
which should ensure a long life with freedom from 
bearing troubles, the arrangement of cylinders adopted 
gives perfect mechanical balance with very quiet 
running. Freedom from mechanical troubles and 
quiet running are further ensured by the employment 
of a rigid frame structure, and finally, very careful 
attention has been given to the question of easy 
accessibility in the design throughout. 

The main frame is of exceptionally deep section to 
ensure rigidity, and is reinforced by transverse ribs. 
It is faced on top to take a machined cover, ensuring 
oil tightness. The underside provides a large area 
for resting on the foundation. The frame on either 
side of the crankshaft is extended well above the 
centre line of the main bearings, and is provided, 
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with steel plates having an adjustable tensioning 
device connecting the extensions, thus ensuring rigidity 
and preventing any springing. Neither the bearing 
shells nor their seatings in the main frame are cut 
away, so that a large area to prevent settling due to 
pounding is provided. Foundation bolts pass through 
to the top of the frame, relieving this part of any 
bending moment and preventing springing. The 
water space is of ample volume to permit mud and 
sediment to settle, and a large cleaning door is provided 
for their removal. As the used cylinder-lubricating 
oil may become contaminated with fuel oil and carbon, 
a separate division is provided in the sump to prevent 
this oil mixing with the main supply. The cylinder 
liner is a separate component and is symmetrical in 
design. It is machined all over on the outside to ensure 
equal expansion, and is secured in position without 
the use of separate bolts or studs. The pressure and 
water joints are made by the clamping action of the 
breech ends, and are always visible and accessible. 
The breach ends are made from heat-treated alloy 
cast iron, and are symmetrical in design. There are 
no ties between the hot combustion chamber walls and 
the cool jacket wall, so that there is no danger of 
fracture due to expansion stresses. The water space 
is closed by a steel breathing plate, allowing free 
expansion and contraction, thus eliminating the danger 
of fracture by frost. The plate can be easily removed 
for cleaning out any sediment which may accumulate. 
The combustion space is symmetrical and is free from 
pockets. The cooling-water system for the breech end 
is entirely separate from that for the cylinder liner, 
and it is impossible for water to get into the cylinder 
past a leaking joint. 

The pistons are made from special heat-treated 
alloy, and the gudgeon pins are of the fully-floating 
type. The crankshaft is in accordance with Lloyd’s 
specification, and is forged from high tensile steel, 
which is heat treated. It is drilled to convey the lubri- 
cant to the bearings. The crank-webs are machined 
from the solid forging, and balance weights are fitted, 
secured to the shaft by high-tensile steel studs. The 
connecting rods are made from forged-alloy steel, 
machined all over, and drilled for the forced lubrication 
of the small-end bearings. The shells for the main and 
hig-end bearings are made of good-quality bronze, 
tinned to ensure perfect adhesion of the white metal, 
which is run in under pressure. Both sets of bearings 
have large side surfaces to prevent end play, and are 
provided with shims for adjustment, and also with 
safety strips level with the white-metal surface. The 
small-end bearing is of high-quality phosphor-bronze, 
drilled for the forced lubrication. 

As will be clear from Fig. 1, a particularly striking 
feature of the engine is that all the working parts 
are totally enclosed, including the valve gear. The 
camshafts are carried in oil-tight casings, and are 
driven from the crankshaft by skew gearing through an 
intermediate horizontal shaft. This shaft is also 
enclosed in an oil-tight casing, as shown in Fig. 1. 
Fig. 2 shows the skew-gear drive from the end of the 
crankshaft to the centre of the intermediate shaft, 
together with other details which will be referred to 
later. The exhaust valves are operated directly 
from the camshaft through a rocking lever, readily- 
accessible means of adjustment being provided. The 
inlet valves are operated through hollow adjustable 
push rods and levers. The cams are made from 
hardened steel. Both sets of valves are made from 
alloy steel giving a high resistance to wear, and the 
exhaust valves are fitted in loose alloy cast-iron guides 
with special lubrication. 

The fuel-injection pumps, which can be seen on the 
two sides of the open casing in Fig. 2, are of the Bosch 
type, and ready means are provided for advancing 
and retarding the time of injection while the engine 
is running. The governor is of the centrifugal type, 
the drive being arranged to absorb any shocks. Smooth 
running with a close speed regulation are marked 
features of the engine. The main supply of lubricating 
oil is contained in a reservoir of large capacity, separate 
from the engine to ensure cleanliness, coolness, and 
accessibility. The oil is pumped from this reservoir 
by means of a gear pump located below the casing 
shown in Fig. 2, the vertical shaft which drives the 
pump being visible in that figure. A hand priming 
pump is also provided for flooding before starting the 
engine. After passing through a self-cleaning filter, 
the oil is delivered to a manifold in the engine bed, 
from where it passes to the main bearings and through 
the crankshaft to the big-end bearings, and finally 
through the connection rods to the small-end bearings. 
The pump and pipes are of sufficient capacity to ensure 
that a quantity of oil in excess of requirements is 
always in circulation. The excess oil under pressure 
acts as a cushion in the bearings, giving quiet running 
with a long life. Every precaution has been taken to 
prevent loss of oil, and it is stated by the makers 
that the application of a full forced-feed system has 


proved most economical. An adjustable relief valve 
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enables the pressure 
to be regluated ac- 
cording to require- 
ments. 

Starting is effected 
by means of com- 
pressed air, the auto- 
matic starting valves 
being arranged on 
the breech end and 
operated from the 
air-distributor valve, 
the latter being 
driven from the cam- 
shaft. The air pres- 
sure is admitted for 
the first impulse by 
operating the starter 
valve by hand, after 
which it is operated 
by the cam. The 
extension shaft is 
secured to the fly- 
wheel by means of 


a coupling fitted 
with heat-treated 
high-tensile steel 
bolts. It runs in a 


large ring-oiled outer 

bearing, and can be 

made of any desired 

length. If required, 

a coupling can be 

fitted on the end for 

a direct drive. In 

conclusion, it may be 

mentioned that the 

engine has been de- 

signed so that it can 

be dismantled for 

overhaul with the 

use of a minimum 

amount of floor space. 
also to facilitate overhauls without heavy lifting 
appliances. the engine is constructed of relatively 
small sections. It has already been stated that 
careful attention has been paid to accessibility. The 
pistons can be withdrawn, and the main and big- 
end bearings adjusted, after the removal of the top 
cover. This operation only requires a few minutes, 
no connections or joints requiring to be broken. The 
engine is rated in accordance with the B.E.S.A. specifi- 
cation, the working load being the power developed 
continuously for periods up to 12 hours at sea level, 
with a temperature not exceeding 80 deg. F. 





Tue Lister Annvat Dryner.—The sixth annual 
dinner in London of Messrs. R. A. Lister and Company, 
Limited, Dursley, was held at the Café Royal on 
December 6 last. The principal speaker, the Right 
Honourable J. H. Thomas, M.P., contrasted the ition 








With this object in view, and | 





Fie. 2. 


At one time, it was assumed that the employer had a 
monopoly of brains, but to-day firms with great tradi- 
tions, such as Messrs. Lister, fully appreciated the value 
of co-operation between employer and employed, as 
instanced by the appointment of employee directors to 
the Board. He then went on to point out that such a 
pleasant gathering as that at which he was present 
would hardly be possible at the present time in any 
other country in the world, the people of Britain enjoying 
certitude for the morrow with the knowledge that the 
worst was over. Mr. Robert Lister, who took the chair 
in the absence of the managing director, Mr. Percy 
Lister, also spoke of the value of co-operation as instanced 
by the results obtained by the methods adopted at 
Dursley. He thought with Mr. Thomas that there was 
no doubt that trade was on the mend, and that the 
prospects for 1934 were distinctly brighter than for 
some years. In spite of the depression, however, he 
was able to report that the firm had just completed a 
suceessful year, and that they had been able to finish 
the —— of the new separator factory, referred to 
by the chairman on the occasion of the previous annual 


of the employee to-day with that prevailing in the past. | dinner. 
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Fia. 3. 


GEAR BOX WITH AUTOMATIC 
CHANGE. 


Ly our general review of the exhibits at the recent 
Motor Show, on page 447 ante, a brief description was 
given of an unusual transmission fitted as an alter- 
native to the standard three-speed synchromesh gear 
box on the “ Flying Cloud Six ” car, shown by Messrs. 
Reo Motors (Britain), Limited, Beaver-lane, King- 
street, Hammersmith, W.6. As stated in our previous 
article, the transmission consists of a combination of 
an ordinary two-speed and reverse gear box with a 
two-speed gear with automatic change. In normal 
running, the ordinary portion of the box is set to give 
a direct through drive, and the car is used as a two- 
speed model with automatic change, the function of the 
non-automatic part of the box being to provide two 
emergency gears and a reverse. We should add that 
the more extended description which we are now able 
to publish is based on material kindly supplied to us 
by the makers of the car, Messrs. Reo Motor Car 
Company, of Lansing, Michigan, U.S.A. 

The actual arrangement of the box is illustrated in 
Figs. 1 and 2, on this page. The ordinary two-speed 
and reverse gearing is shown at the left-hand end of the 
box in_ Fig. 1 in the neutral position. To engage-the 
higher, or direct-drive gear, the pinion- on the left- 
hand. end .of the transmission shaft is moved to the 





left, internal teeth on the pinion then engaging with 
corresponding external teeth on the driving shaft 
pinion to give a direct drive. The pinion group on the 
layshaft below is moved to the left at the same time 
to avoid contact with the driven pinion. For the low 
gear, the layshaft pinion group is moved to the right, 
the largest wheel in the group then engaging with the 
driving pinion, and the adjacent wheel on the group 
with the driven pinion. The reverse gear is engaged 
by moving both the pinion on the transmission shaft 
and the layshaft group to the right, when the driving 
pinion engages with the largest wheel on the group, the 
drive to the transmission shaft being completed through 
an idle pinion not shown in the figure. 

Turning now to the automatic gear, it will be observed 
from Fig. 1 that there is a pinion A integral with the 
transmission shaft in the centre of the gear. This 
pinion is also shown in Fig. 2, and it will be noticed 
that it engages with a gear ring B, mounted eccentric- 
ally with respect to the transmission shaft. The teeth 
on the outside of this ring engage with those on a large 
internal-toothed wheel C, which, as shown in Fig. 1, is 
mounted on the propeller shaft. This gear train 
forms the low gear in the automatic portion of the box. 
It will be evident, however, that unless some means 
were provided to prevent the ring B revolving in the 
reverse direction to the pinion A, it would simply travel 
round the inside of the wheel C, owing to the resistance 
| offered by the latter to rotation. This motion is, how- 
|ever, prevented by an over-running clutch G, Fig. 1. 
It will be observed from the latter figure that a ring D 
is bolted to the wheel C and constitutes the outer 
member of a multi-plate clutch. This ring carries a 
number of weights E pivoted at their forward ends, 
and when a speed of about 14 m.p.h. is reached, these 
weights are swung out by centrifugal force and close 
the clutch. The inner clutch member in effect con- 
stitutes part of the gear ring B, being connected to it 
through the member H, so that when the clutch is 
closed, the wheel C is locked to the ring B, and the 
automatic gear must revolve as a whole, giving a direct 
drive. In slowing down, the direct automatic gear 
tends to remain in engagement until the car almost 
comes to a standstill, due to the friction on the clutch 
plates, but the instant the change to low gear takes 
place the engine is speeded up, as the sudden load 
thus imposed on the clutch is sufficient to break the | 
contact between the plates. The only other point 
calling for special attention in the design of the auto- 
matic gear is the arrangement for reversing. It is 
evident. that in this case the overrunning clutch G will 
no longer prevent the ring B travelling round the 
wheel C, as the direction of rotation is reversed, but to 
prevent such rotation a small dog, moved into position 
by the shifting fork, is engaged with internal teeth F 
connected to the gear ring B. . 

It- will be observed from the illustrations that all 
rotating parts of the gear box, with the exception of the 
lay shaft, are carried on ball or. roller hearings, Ag 
regards: lubrication, a pick-up, shown at J in Fig..1, 
delivers oit te a channel at the rear end of the. bex,, 
from which it-passea into the sump shown :surrounding 
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the spline shaft. The latter is provided with a lead 
hole into a central passage, by means of which the oil 
is delivered to the rear spigot bearing and on to the 
teeth of the gears, from which it passes to the roller 
bearings carrying the intermediate wheel. The remain- 
ing portions of the box are lubricated by splash, traps 
being provided to catch the oil where necessary, with 
leads to the bearings. 

The complete box is shown in Fig. 3, and it will be 
observed that such gear changes as are required are 
effected by means of a cable control, the change 
mechanism being mounted on the dash. No inconveni- 
ence results from the arrangement, as the change gear 
is rarely required except for reversing, and it has the 
great advantage that it leaves the driver’s seat free for 
egress on either side, or for accommodating three per- 
sons if required. It may be explained in conclusion 
that under all ordinary conditions of driving the con- 
ventional portion of the box can be left as a straight- 
through drive. The engine is sufficiently powerful to 
give an effortless start with only the automatic indirect 
ratio in operation, and this ratio, 2-06 to 1, enables all 
ordinary hills to be climbed without difficulty. The 
only occasions on which the indirect ratio on the 
conventional portion of the box are required are for a 
standing start on a very steep hill, or for running over 
loose sand or mud. The actual gear ratios obtainable 
when this indirect ratio is in use are 1-7 and 3-5 to 1. 
The engine is a six-cylinder model rated at 24-h.p., 
and the weight of the car is 34 cwt. As the automatic 
clutch closes gradually under the influence of centri- 
fugal force, the automatic change over from indirect 
to direct drive is practically imperceptible to the driver, 
no jerk or noise being apparent. The only objections 
to the arrangement which suggest themselves are that 
acceleration from a standing start is likely to be rather 
less than with a three-speed box, owing to the relatively 
high ratio, and that when the car is slowed down on a 
hill to anything above 14 m.p.h., and then again 
— up, the acceleration may again be rather less 
than with a conventional box for the same reason. 
These objections, however, would only be apparent 
to a skilful and experienced driver, who could com- 
pletely overcome them by bringing the non-automati¢c 
indirect gear into operation. 





Tue Late Mr. J. W. Harris.—It is with regret that 
we note the death of Mr. J. W. Harris at Gloucester, on 
November 23 last. Mr. Harris, who, until his retire- 
ment five years ago, was chief engineer of Messrs. The 
Chesterfield Tube ry Limited, commenced _ his 
engineering career at the Gloucester Works of Messrs. 
Fielding and Platt, Limited. In 1902. he joined the 
staff of Messrs. The Universal Tube Company, Limited, 
Derby-road, Chesterfield, which undertaking ‘was siubse- 

uently .acquired by Messrs: The Chesterfield” Tube 

mpany, and. eventually rose to.the rank of: chief 
engineer of the firm. . Unfortunately, Mr. Harris suffered 
from.ill-health for a number of years, and, ‘in .1928, was- 
obliged to relinquish this position and’ go ‘to: live in. the © - 
south of England, He nevertheless retained his. interest 
in his old firm,. and in séveral.:other-companies with 
which he had dealings extending over many years. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closin 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Battery Plates, Resistance Spoole, and Rectifiers.— 
The supply of 300 Plante positive battery plates (Ref. 
No. A.Y. 12,104); twenty 180-ohm resistance Is 

(Ref. No. A.Y. 12,105); and two hot-cathode t 

rectifiers, (Ref. No. A.Y. 12.106). The Post and Tele- 

graph Department, Wellington, New Zealand; Janu- 

ary 30, 1934. 

Stationary Battery.—The supply of a stationary battery 
of 12 unburnt cells. The Post and Telegraph Depact- 

ment, Wellington, New Zealand; January 31, 1934. 

(Ref. No. A.Y. 12,107.) 

Copper Wire.—The supply of 75 tons of hard-drawn 
copper wire. © Post and Telegraph Department, 

Wellington, New Zealand; February 5, 1934. (Ref. 

No. G.Y. 13,208.) 

Dry Cells.—The supply of 71,000 dry cells for telephone 
use. The Post and Telegraph Department, Wellington, 

New Zealand ; February 6, 1934. (Ref. No. A.Y. 12,101.) 

V.I.R. Wire, and Rheostats.—The supply of 50 miles 
of tinned-copper V.I.R. wire (Ref. No. A.Y. 12,108): 
and quenty-tour 0-8430 ohm. rheostats (Ref. No. A.Y. 
12,103). The Post and Telegraph Department, Welling- 
ton, New Zealand; February 13, 1934. 

Telephone Hand Sets.—The supply of telephone hand 
sets for magneto working of Buttinski type. The Posts 
and Telegraphs Department, Melbourne ; January 30, 
1934. (Ref. No. A.Y. 12,113.) 

Electric Muffle and Generator.—The supply of equip- 
ment for the School of Applied Arta, Giza, including an 
electric muffle furnace, and an electro-plating motor 
generator. The Egyptian Ministry of Education, 
Cairo; January 16, 1934. (Ref. No. A.Y. 12,115.) 

Rails.—The supply of rails, either new or second-hand. 
in any quantity up to 3,000 tons, and comprising 2,500 
tons of light-section rails and 500 tons of heavy-section 
rails. The Egyptian Ministry of Finance, Survey 
Department, January 20, 1934. (Ref. No. G.Y. 13,223.) 

Steel Plates.—The supply of a quantity of steel plates 
in various sizes, ranging from } in. to } in. thick, 7 ft. 
to 12 ft. long and 3 ft. 6 in. to & ft. wide, also mild-steel 
T.S. flate and angles, and wagon leaf-spring steel. The 
Egyptian Ministry of Public Works, Cairo; January 8, 
1934. (Ref. No. G.Y. 13,225.) 

Chaina.—The supply of tested iron chains of various 
sizes from in. to 1} in., required during the year 
commencing May 16, 1934. The North Western Railway 
Company, Lahore, India; January 11, 1934. (Ref. No. 
G.Y. 13,238.) 

Machine Tools.—The supply of 30 metal-drilling 
machines, three wood-drilling machines, 15 grinding 
machines, three wood saws, seven pneumatic chisels, 
25 riveting hammers, and sets of drill bits with diameters 
ranging from } in. to 2} in. The State Railways of Rio 
Grande do Sul, Porto Alegre, Brazil; February 14, 
1934. (Ref. No. A.Y. 12,117.) 

Teleph Exch .—The supply and erection of two 
automatic telephone exchanges and a “ complaints” 
indicator desk. The State Electricity Supply and Tele- 
phones Administration, Montevideo, Uruguay ; January 8, 
1934. (Ref. No. A.Y. 12,118.) 





Structural Steel and Sheet Metal.—An architect at Port 
of Spain, Trinidad, is desirous of obtaining quotations 
for the supply of structural steel and sheet-metal work 
for a new Masonic building. (Ref. No. G.Y. 13,205.) 


PERSONAL. 

Messrs. T. W. Warp, Liurrep, Albion Works, Savile- 
street, Sheffield, have acquired the old-established 
foundry of Messrs. Samuelson and Company, Limited, 
Banbury, which has been closed down. Messrs. Ward 
have also acquired the goodwill and patterns, and will 
give consideration to any scheme which would ensuce 
the return of the works to activity. 


Messrs. Perer Sruss, Limirep, Warrington, have 
appointed Messrs. J. Penny and Son, Argyll Works, 
Alma-street, Smethwick, to be their representatives for 
the sale of their steels in the Birmingham area. 


Messrs. E. G. Hersert, Lourep, Atlas Works, 
Levenshulme, Manchester, who have concluded an 
agreement with Messrs. Tinius Olsen Machine Company, 
to build under licence at their works any of the Olsen 
testing and balancing machines, have recently placed 
on the market the No. 1, hand-operated, hydraulic- 
type Olsen-Brinell hardness-testing machine. 


Steet ror Puncues.—Messrs. Andrews Toledo, 
Limited, Toledo Steel Works, Sheffield, 1, inform us that 
one of their clients has communicated to them some 
excellent results obtained with the Toledo “ C.S.T.” cast- 
steel for punches. They state that from 12,000 to 
15,000 pieces have been punched out of y4-in. bare, 
thick, rough flat iron, — pee and that 
50,000 pieces have now been by the same tool, 
which is still in operation. Further, one tool has been 


in use, for two years, and in this time has stamped out 
24,000 dozens of un-annealed steel shoemakers’ knife 
blanks up to 2} mm. thick. This punch is stated to be 


dates of 


Air Ministry. Meteorological Office. 


Ohio State University. 


Business Profits, Professions and Employments. B 


Canada. Department of Mines. 


The Use of Si 


CONTRACTS. 


Messrs. Guest, Keen anp Netrieroips, Limrrep, 
London Works, Smethwick, near Birmingham, have 
received an order for 100,000 steel sleepers (weighing 
10,500 tons); 10.000 tons of chairs, and 25,000 tons of 
steel rails from the Great Western Railway Company, 
in connection with the 1934 re-laying programme. 

Messrs. THe Lancasurre Steet CORPORATION 
Liutrep, Warrington, Lancs., are to supply 5,000 tons 
of steel rails to the Great Western Railway Company for 
use during 1934. 

Messrs. GreENwoop anp Batiey, Loarep, Albion 
Works, Leeds, have supplied a third Greenbat mining 
locomotive to Messrs. The Fife Coal Company, Limited. 
The first was supplied in October, 1931, while the second, 


a 5-ton locomotive, was ordered in May, 1932. The 
present order is for an 8-ton locomotive. 
Messrs. C. A. Parsons anp Company, LiMrrep, 


Heaton Works, Newcastle-upon-Tyne, have received from 
Messrs. East Rand Proprietary Mines, Limited, South 
Africa, an order for a turbo-alternator of 20,000-kW 
aoe. complete with condensing plant. The turbine 
will develop its power in a single cylinder exhausting into 
a condenser of the inverted type. The alternator is of 
special interest, for it will have a two-core concentric 
winding and will generate current at the unusually high 
pressure of 22,050 volts. 
Messrs. GLENFIELD AND Kennepy, Lirrep, Kil- 
marnock, have received a number of important contracts 
during the past month. These include orders for numerous 
sluice valves fo. the Delhi Joint Water Board, the Madras 
Corporation, the Copenhagen Waterworks and the 
Argentine Navy ; rotary water meters for the Bangalore 
Waterworks and for clients in South Africa: a special 
pressure-reducing valve for the Mount Bold Reservoir 
Adelaide; tilting-dise valves for the Shanghai Water- 
works and the Dover train-ferry dock : and drilling valves 
for Messrs. The Burmah Oil Company, Limited. 
Messrs. Petrers, Limwtrep, Westland Works, Yeovil, 
are supplying the main and auxiliary engines for a motor 
coasting vessel, built by Messrs. Harland and Wolff, 
Limited, North Woolwich, for Messrs. Morris, Hedstrom- 
Limited, Fiji. The main propelling engine is a three- 
cylinder, two-stroke, Atomic Diesel developing 145 b.h.p. 
at 375 r.p.m. The auxiliary equipment comprises a 
5-b.h.p. “S-type Petter engine running at 600 r.p.m. 
Messrs. HARLAND AND Wotrr, Limirep, Govan, are 
to build a target-towing tug for the War Office. The 
vessel will be about 112 ft. long, and will be propelled 
by Harland-B. & W.-type Diesel engines, which will be 


constructed at the firm’s Finnieston Diesel Engine 
Works, Glasgow. 
BOOKS RECEIVED. 


the Institution of Engineers (India). 


The Journal o 
Vol. XII. July, 1933. Calcutta: Offices of the 
Institution. 

Rubber in Chemical Engineering. London: Rubber | * 
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Journal of the Institute of Metals. Vol. L, 1932. I 
Metallurgical Abstracts and Index. Vol. LI. 1933. 
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Proceedings. London : 
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and Economic Position of Austria to June, 1933. 
Report. By C. E. DonaLoson Rawttns. London: 
H.M. Stationery Office. [Price 2s. net.] 

Stahthochbauten. Ihre Theorie, Berechnung und Bauliche 
Gestaltung. Vol. If. By Dr.-Inc. Frrepricn Bietcu. | © 
Berlin : [Price 46-50 marks.] 


Julius oe 
Paris : 


Précis d’ Electricité 
Gauthier-Villars et Cie. 
Egypt Ministry of Public Works. Physical Department. 
Papers No. 29 and 30. The Nile Basin. Vols. III 
and IV. Ten-day Mean and Monthly Mean Gauge 
Readings of the Nile and its Tributaries. Cairo: 
Government Press. [Price, P.T. 50 or 10s. each.] 
British Rainfall, 
Office. [Price 


héorique. By Lton Boca. 
{Price 50 francs. ] 


d 


1932. London: H.M. 


15s. net. | 
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Engineering Experiment Station. 


Bulletin No. 78. Strength of Flat-Arch Floor Con- 
struction. PartI. End Spans. By G. E. Laror and 
C. T. Morris. Columbus: Ohio State University. 





[Price 50 cents.) 


Third edition. London: C. H. 

[Price 2s. 6d. net.] 
Mines Branch. No. 
By A. H. A. Rosrnson. 
Mines Branch. 


Cuas. H. Torey. 
Tolley, Rowlands and Company. 


734. Gold in Canada, 1933. 
Ottawa: Department of Mines. 


[Price 20 cents. 

work in Buildings under the L.C.C. 
Code of Practice, &c. By D. H. Ler. London: 
E. and F. N. Spon, Limited. [Price 4s. 6d. net.] 
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Association of Engineering and Shipbuilding Draughtsmen. 


An Introduction to the Heating and Ventilating of 
Buildings. By W. E. Witutams. London: The 
Draughteman Publishing Company, Limited. [Price 


Soins curtailed by two furnaces going out of blast for 


necessary 

additional furnace is, however, to restart at the Consett 
Works. The plant is expected to be out of action for 
about eight weeks. 
with firms abroad, notwithstanding the comparatively 
very low figures at which Continental hematite is offered 
in foreign markets. 
good scale and is increasing, whilst further sales are 
expected to be made to customers in Sheffield, the 
Midlands and in South Wales. The tendency of values 


reported. 
brands at 60s. f.o.b. for shipment abroad, and 62s. 6d. 
f.0.t. at makers’ works for other trade. 


6l. 17s. 6d.; steel billets (hard), 7l. 7s. 6d. ; 
steel rivets, 111. 5s. ; ; 
angles, 8. 7s. 6d.; steel joists, 81. 15s.; heavy sections 
of steel rails, 81. 10s. for parcels of 500 tons and over, 
and 91. for smaller lots; fishplates, 12/. 10s. ; 
sheets (No. 24 gauge), 101. 5s. for delivery to home 
customers, and 91. 5s. f.o.b. for shipments abroad ; and 
galvanised corrugated sheets (No. 24 gauge), 12. 15s. 
for delivery to home customers, and I1l. 5s. f.o.b. for 
shipment overseas. 


trade are now beginning 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrppLesBRouGH, Wednesday. 

The Cleveland Iron Trade.—There is no unsold Cleve- 
land pig iron in stock, and the meagre make is inadequate 
for steadily increasi needs. The consequent acute 
scarcity is very perturbing, and almost immediate increase 
in output is essential to meet requirements of regular 
customers, who are pressi for larger deliveries, and 
who fear they will have to buy from elsewhere. Certain 
Tees-side pig iron consumers are using rather considerable 
quantities of Midland iron with which they are stated 
to be well satisfied. Dealers in Midland pig are also 
competing successfully with sellers of Cleveland qualities 
for overseas trade. Preparation for increased make of 


the latter are proceeding, but meanwhile the acute 
sho is causing inconvenience. At least two idle 
blast furnaces are to be re-kindled in the near future, 


and other inactive stacks are expected to be put into 
—— towards the end of January or early February. 
Export sales are few. and terms of contract for shipment 
abroad are still difficult to ascertain. Prices vary a good 
deal after individual bargaining. For other business, 
however, quotations are steady and firm. Home buyers 
are anxious to place orders, and consumers in Scotland 
are quite prepared to make further contracts, but sellers 


are disinclined to entertain offers at current market rates, 


which are ruled by No. 3 g.m.b. at 62s. 6d. for local 
urposes, 64s. 6d. delivered to North of England areas 
yond the Tees-side zone, 62s. 3d. delivered to Falkirk, 


and 65s. 3d. delivered to Glasgow. 


Hematite.—Most of the East Coast hematite stored at 


the blast furnaces is sold and is decreasing at a rate 
that promises soon to leave makers with no stocks, 


rticularly as the already limited output is this week 


repairs at the Normanby Ironworks. An 


A little business is reported passing 


Local consumption is on a fairly 


is markedly upward, but as yet actual rise cannot be 
Quotations are based on ordinary East Coast 


Foreign Ore.—There is no new feature in foreign ore. 


As consumers are still well placed in so far as supplies 
are concerned, and merchants are not at all anxious to 
sell on terms obtainable, transactions are few and small. 
A rise in prices is expected. As yet best rubio remains 
at 16s. 6d. c.i.f. Tees. 


Blast-Furnace Coke.—To meet increasing needs, coke 


ovens that have been out for some time are being 
re-started, but the opinion prevails that the additional 


upply will barely cover growing requirements. For 


prompt delivery to Tees-side users good average qualities 
still stand at 17s. 6d., but for supply early next year 


8s. and upward is asked. 
Manufactured Iron and Steel.—Semi-finished steel- 


makers, though working at high pressure, experience 
difficulty in satisfying customers, and are unable to 
accept further orders for billets for delivery within two 
months. Good inquiries for most descriptions of finished 
iron and steel promise to result in further substantial 


ontracts being arranged. Improvement is most notice- 


able as regards constructional steel, but manufacturers 
of requisites for the railways are appreciably better off 
for work than for some time, an 
steel, 'whilst still greatly in need of orders, are not 
so inactive as 
stand : Common iron bars, 91. 15s. ; best bars. 101. 5s. ; 


producers of ship- 


of late. Principal market quotations 
ouble best bars, 10l. 15s.; treble best —_ = as 

king (parallel), 8l.; packing (tapered), 10l.; steel, 
illets * (eott), 5l. 12s. 6d.; steel billets (medium), 
iron and 
steel ship plates, 8/. 15s.; steel 


black 


Scrap.—Iron and steel scrap is in good demand 


notwithstanding recent heavy purchases, and prices of 
ght cast-iron and heavy steel are again movin 


pward. 


e former is 43s. 6d., and the latter from 47s. to 49s 


‘a. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—Conditions in the Scottish steel 
to take on a more healthy 
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Transactions. 
Offices of the Associa- 


United States Coast and Geodetic Survey. Special Publica- 





appearance and specifications are coming in with a little 
more regularity. The tonnages are perhaps not very 
heavy yet, but it is fully anticipated that after the 
year-end holidays the producing plants will be kept 
running steadily for a few months. At the present 
time the direct demand is mostly on home account as 
export business is rather limited and is likely to remain 
so until monetary affairs overseas are more settled. 


In the black-steel sheet trade fairly active conditions 
sheets 


tion No. 178. Geodetic Operations in the United States. | are general, particularly in the heavier-gauge 
January 1, 1930 to December 31, 1932. By W. Bowrs. | for the home market, but — gauges are somewhat 
Washington : Superintendent of Documents. dull, which is largely due to scarcity of export orders. 
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Galvanised sheets show little movement. The followin 
are the current market quotations :—Boiler plates, oF 
per ton ; ship plates, 81. 15s. per ton ; sections, 81. 7s. 6d. 
per ton; black-steel sheets, } in., 8l. per ton; and 
galvanised corrugated sheets (No. 24 gauge), 121. 15s. 
per ton, in minimum 4-ton lots, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—No change has taken place in 
the malleable-iron trade of the West of Scotland over 
the week, and, although an optimistic feeling prevails, 
dealings are on a very limited scale. The re-rollers of 
steel bars are very quiet, and their main trouble at the 
moment is the severe competition offered by Continental 
bars, which, despite the tariff, are being offered here at 
extremely low prices. Market quotations are as follows : 
Crown bars, 91. 15s. per ton for home delivery, and 
9l. 58. per ton for export ; and re-rolled steel bars, 71. 5s. 
per ton for home delivery, and 61. 15s. per ton for export. 

Scottish Pig-Iron Trade.—A quiet tone prevails in the 
Scottish pig-iron trade and there has been no expansion 
in demand recently. Production is limited to the output 
from the ten furnaces now in blast, and this seems ample 
to meet all calls. The import of pig-iron from India and 
the North of England continues, but the export of 
local grades to overseas markets is of small tonnage. 
The current market quotations are as follows :—Hema- 
tite, 66s. per ton, delivered at the steel works ; foun 
iron, No. 1, 67s. 6d. per ton, and No. 3, 65s. per ton, bot 
on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, December 9, only amounted to 21 tons. 
Of that total 7 tons went overseas and 14 tons coastwise. 
During the corresponding week of last year the figures 
were 64 tons overseas and 10 tons coastwise, making the 
total shipment 74 tons. 

Shipbuilding.—The flow of orders for new tonnage 
continues, and it is gratifying to have to record the 
placing of contracts for five new vessels with Clyde 
shipbuilders this week. While these are mostly of small 
tonnage the fact remains that employment will be given 
to a number of workmen. Messrs. Harland and Wolff, 
Limited, Govan, have secured an order for a target- 
towing tug for the War Office. She will be 112 ft. long. 
The Clyde Navigation Trustees have decided to place 
orders with Messrs. Barclay, Curle and Company, 
Limited, Glasgow, for three river Clyde ferry-boats, to 
replace old boats which are to go out of service. They 
will be fitted with oil engines, and the total cost of the 
contract is about 9,1001. Messrs. Scotts’ Shipbuilding 
and Engineering Company, Limited, Greenock, have 
contracted to build a Diesel-engined cargo and passenger 
vessel for London owners. The engines will be supplied 
by the builders. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.—Recent improvement in the steel and 
engineering trades has been more than maintained. 
Conditions in the raw and semi-finished steel branches 
are promising. Gross output tends to expand. Accord- 
ing to the latest official statistics this area turned out, 
in October, 94,000 tons, as compared with 95,700 tons 
in September. The extent of the improvement can be 
gauged from the fact that the tonnage produced in 
October, 1932, amounted to only 63,800 tons. Plants 
devoted to the production of basic steel are working at 
full capacity. In some instances, works are having 
difficulty in coping with the demand. Acid-steel makers 
report that a better buying movement is in prospect. 
At the moment, supplies are well in excess of require- 
ments. Latest quotations are as follows: Hard basic 
billets, 71. 17s. 6d.; soft basic billets, 61. 10s.; West- 
Coast hematites, 85s. 6d.; East-Coast hematites, 75s. ; 
Derbyshire No. 3 foundry iron, 63s. 6d.; Derbyshire 
forge iron, 59s. 6d.; bars, 101. 10s.; and sheets, 12. 
As compared with three months ago, hard basic billets 
have risen 2s. 6d.; soft basic billets, 5s.; West-Coast 
hematites, 2s.; bars, 10s.; and sheets, 10s. Business 
in railway rolling-stock equipment shows signs of 
expansion. The gross volume of business being done, 
however, leaves much to be desired. More inquiries are 
in circulation. Prospects of orders being booked from 
the Far East, South Afvica, and Australia are bright. 
An increased tonnage of shipbuilding steel, forgings, 
and castings is being sent from this area to associated 
shipyards. Forges and rolling mills are busily employed 


on work placed in connection with hydrogenation 
schemes. The special steel branches are actively 
engaged. Increased uses are being found for stainless 


steel, and outputs are steadily expanding. Automobile 
steel and fittings are in active demand. More business 
is to hand for electrical apparatus, magnet steel, and 
manganese steel. The tool trades are forging ahead. 
Though weakness is apparent in one or two directions, 
the majority of branches are accounting for a bigger 
volume of work. Engineers’ small tools and precision 
implements are improving, while twist drills are in 
strong demand on both home and overseas accounts. 
Files and plantation tools are moderate. The light 
foundries are busily employed. 

South Yorkshire Coal Trade.—The general position has 
improved. Export requirements show a tendency to 
increase, while home consumption is more active. 
Industrial fuel is active. Big tonnages are going to the 
iron and steel trades. The demand by electricity plants, 
gas-making concerns, and the textile and woollen indus- 
tries is healthier than for some time past. The advent 
of the colder weather has given a fillip to the housecoal 
market, but supplies are sufficient to cover immediate 
needs. Buying on stocking account is improving. 
Foundry and furnace coke are active. Quotations are: 





Best branch handpicked, 27s. to 28s.; Derbyshire best 
house, 21s. to 23s. 6d. ; Derbyshire best brights, 17s. 6d. 
to 19s. 6d.; best screened nuts, 17s. to 188.; Yorkshire 
hards, 17s. to 18s. 6d. ; Derbyshire hards, 17s. to 18s. 6d. ; 
rough slacks, 6s. to 9s.; nutty slacks, 7s. to 8s. 6d. ; 
smalls, 5s. 6d. to 6s. 6d. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Glamorgan Road Schemes.—Glamorganshire County 
Roads and Bridges Committee have under discussion 
road schemes estimated to cost more than 500,000I. 
Some of these have been in abeyance for some years 
in view of financial restrictions. The Council have 
32 schemes approved, estimated to cost 87,0431., 10 
schemes in progress, estimated to cost 50,6631... and 
17 other schemes approved but not yet started, estimated 
to cost 71,1951. Several of the schemes are to be started 
as soon as the sanction of the Minister of Transport is 
given. The Council are preparing a schedule of bridges 
not suitable to carry heavy vehicular traffic, and propose 
to concentrate on danger spots until all such places 
have been made safe. 

Carmarthenshire Town Bridge.—Efforts to induce 
the Ministry of Transport to agree to the scheme of the 
Carmarthenshire County Council for a high level bridge 
over the River Towy at Carmarthen, seem to have 
failed, and the County Council are equally adamant in 
their refusal to agree to the scheme of the Minister of 
Transport for a high level bridge that would again 
descend to quay level before entering Carmarthen town. 
The County Council have in taken up the question 
of reconstructing the old bri It is believed that the 
arches of the old bridge can be reduced to four afd that 
with only three piers in the river there will be less danger 
of flooding, while it was believed that for 5,000l. it will 
be possible to make the old bridge serve until some 
more favourable period for the high level scheme to be 
taken up again. This 5,000. would be less than the 
interest the Council would have to pay on a new bridge, 
after deducting the Government grant. 

Flood Damage in Carmarthenshire.—In connection 
with the recent serious floods in Carmarthenshire, 
arrangements for a conference of public authorities 
have reached an advanced stage. It has been arranged 
that the Carmarthenshire County Council, the Amman 
Valley Joint Sewerage Board, the Great Western Railway 
Company, and the Dynevor Estate shall be represented 
at a conference relating to floods in the Amman Valley. 


Swansea Corporation and Reservoir.—Swansea Corpora- 
tion Water Committee, in view of water shortage ques- 
tions, have instructed the Town Clerk and the Water 
Engineer to report on the question of filling Blaennantddu 
Reservoir, which would give an extra fortnight’s supply 
of water. Some years ago there was long litigation 
with a colliery company in which it was decided that 
the Corporation had the right to refill this reservoir, 
which had been disused for a number of years. The 
colliery company strongly opposed on the ground that 
the refilling of the reservoir with water would imperil 
the safety of the mine working below. The subject will 
be closely examined before a decision is reached. The 
Water Engineer reported that at Lower Lliw the rainfall 
for eleven months was 10-02 in. below the average, a 
reduction of nearly 26 per cent., while at Cray the 
reduction was 13-10 in. low the average, which was 
over 20 per cent. reduction. In the last thirty-three 
years the rainfall had only been less in the case of three 
individual annual periods. 

Aberystwyth Electricity Supply.—Aberystwyth Cor- 
poration have decided to take over the electricity supply 
of the town, which is at present owned by the Chiswick 
Electricity Supply Corporation, Limited. Negotiations 
are proceeding in regard to the details. 


THe CumBEerRLAND Horet.—In the design and lay-out 
of the Cumberland Hotel, which occupies an island site 
of 70,000 sq. ft. at the Marble Arch, London, W.1, the 
comfort and well-being of the guests constituted the 
first consideration. The hotel, which was opened to the 
public on December 12, comprises 1,000 bedrooms, each 
with its own bathroom, toilet and hall. The absence of 
bells, double walls, floors raised above their concrete 
bases, and the fact that the great bulk of the ventilation 
and other machinery is placed away from the hotel in an 
annexe, makes the building as noiseless as it is possible 
to do. The heating and ventilation arrangements are 
excellent ; the occupant of each om can control 
its temperature by simply moving a valve lever to 
“full heat’ (70 deg. F.); “‘ half-heat” (55 deg. C.); 
or “ heat-off.”” The air entering the building is passed 
through an air washer, dehumidifier and filter. After 
this, it is cooled in summer by means of refrigerators, and 
in the winter it is warmed by banks of heaters. The 
public rooms, bedrooms and kitchens are all ventilated 
without causing draughts, 54 large fans being employed 
in moving 2,000 tons of air every hour. In the Sublic 
rooms the air is changed every four or five minutes, and 
concealed smoke extractors draw away tobacco smoke 
and ensure a clear wholesome atmosphere. In the 
course of his speech at the inaugural luncheon, held on 
December 11, Sir Isidore Salmon stated that between 
five and six thousand workers had been employed during 
the building operations, and that the hotel now gave 
permanent employment to 2,000 persons. A garage 
capable of accommodating 500 cars was being built in 
close proximity, and would be ready in three or four 
months. Camrose of Long Cross, who also spoke, 
congratulated the directors of Messrs. Cumberland Hotels, 
Limited, on the manner in which their enterprise had 
been brought to fruition. 





NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, 8.W.1. General Meeting. “ Heat 
Transfer between Metal Pipes and a Stream of Air,” by 
Dr. Ezer Griffiths and Mr. J. H. Awbery. Midland 
Branch: Thursday, December 21, 6.30 p.m., James 
Watt Memorial Institute, Birmingham. Thomas Lowe 
Gray Lecture. ‘“ High-Speed Diesel Engines for Marine 
Service,”’ by Mr. H. R. Ricardo. 

Nortu-East Coast InstiruTION oF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., Mining Institute, 
Newcastle-upon-Tyne. “Modern Practice in Ships’ 
Steering Gears,” by Messrs. W. J. Paulin and W. 8. 
Paulin. Tees-side Branch: Thursday, December 21, 
7.30 p.m., Cleveland Scientific and Technical Institution, 
Corporation-road, Middlesbrough. ‘‘ Superheated Steam 
in Marine Service,’’ by Mr. W. Hoy. 

Royat Instrrution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘Industrial Research: A Business Man's 
View,” by Mr. K. Lee. 

INsTITUTION oF ELEcTRIcAL ENGINEERS.—Monday, 
December 18, 7 | ar Savoy-place, Victoria-embank- 

n 


ment, W.C.2. formal zy Discussion on 
‘**Modern Developments in X-Ray Work,” opened by 
Mr. G Loughborough. North-Western Centre : 


Tuesday, December 19, 7 p.m., Engineers’ Club, Albert- 
square, Manchester. ‘“‘ Electromagnetic Phenomena in 

igh-Voltage Testing Equipment,’’ by Mr. B. L. Goodlet. 
Scottish Centre : Tuesday, December 19, 7.30 p.m., The 
Royal Technical College, Glasgow. ‘‘ The Cathode-Ray 
Oscillograph and Some of Its Applications,”’ by Mr. G. 


Parr. London: Thursday, December 21, 6 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Ordinary 
Meeting. “Electromagnetic Phenomena in _  High- 


Voltage Testing Equipment,” by Mr. B. L. Goodlet. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Centre : Monday, December 18, 7.30 p.m., The Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, C.2. ‘‘ Some Technical Aspects of the 
Design of the ‘ Bluebird’ Racing Car,’’ by Mr. R. A. 
Railton. Manchester Centre : Wednesday, December 20, 
7 p.m., Engineers’ Club, Albert-square, Manchester. 
** Repairs,”’ by Mr. J. Dent. 

INSTITUTION OF CrvIL ENGINEERS.—Tuesday, Decem- 
ber 19, 6 p.m., Great George-street, S.W.1. Ordinary 
Meeting. ** The Working Fluid of Internal-Combustion 
Engines,” by Prof. W. T. David. Manchester and 
District Association : Wednesday, December 20, 6.45 p.m., 
Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. ‘‘ Lochaber Water Power 
Scheme,” by Mr. A. R. C. Ball. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScotLanp.—Tuesday, December 19, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow, C.2. ‘‘ Mechanical Methods 
of Solution of Stresses in Frames,” by Dr. C. H. Lobban. 


For meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 


NOTES FROM THE NORTH-WEST, 


MANCHESTER, Wednesday. 

Greater Optimism in Engineering Circles.—A much more 
confident feeling is now abroad in heavy industrial 
circles in the North-Western area, and the slow but 
steady expansion in the total volume of trade over the 
last month or two is being maintained. One of the most 
encouraging features at the moment is the increased 
quantities of pig-iron going into consumption. November 
deliveries not only showed a considerable advance over 
the October aggregate, but proved the highest for any 
month this year. Early December demands continue on 
the same increased scale, and while the holiday period 
will undoubtedly produce a temporary falling off, 
makers anticipate a continuance of the present level of 
business in the early part of 1934, as inquiries for forward 
deliveries are circulating with greater freedom than in 
the past. Jobbing foundries have only moderate orders 
on hand, but light-vastings manufacturers in the War- 
rington area are well placed. Structural engineers, who 
are securing increased work from local building and 
development schemes, are now taking large quantities 
of materials, and most kinds of lighter steel are 
in moderately good demand. Conditions show some 
improvement in iron and steel forgings departments ; 
and an early expansion in the demand for boiler plates 
is expected when work is commenced on contracts 
recently secured in the area for locomotives and boilers. 

Recent Orders.—Firms are busier than they have been 
for some time past on home orders. Messrs. Russell, 
Newbery and Company, Altrincham, who are well 
placed, are finding it necessary to work overtime to 
complete work in hand. Among their more important 
recent orders is one for 40-h.p. Diesel-electric welding 
sets for a North of England client. Messrs. Meldrums, 
Limited, Timperley, are experiencing improved demand 
for mechanical stokers and incinerators. At Newton-le- 
Willows, Messrs. Vulcan Foundry, Limited, who will be 
able to employ 2,500 operatives early in the New Year 
on their important contract for 50 locomotives for the 
London Midland and Scottish Railway Company, are 
also to supply five boilers to the Indian Railways. Two 
sets of 425-h.p. Crossley marine-Diesel engines of the 
scavenge-pump direct-reversing type, are.to be con- 
structed at the Crossley Works, Manchester, for a new 
twin-screw passenger vessel, to be built on the Wear 
for Scarborough owners. In the North-Western hematite 
industry conditions are now so promising as to indicate 
an early expansion of work, and it is considered probable 
that two blast furnaces may soon be re- 
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Fie. 30. 


THE PREVENTION OF DUST ON 
ROADS BY MEANS OF CALCIUM 
CHLORIDE. 


AcTHOUGH the value of calcium chloride as a means of 
reducing the dust nuisance on roads has long been recog- 
nised, definite information has been lacking regarding 
its action, its relative effectiveness and the rate of 
dispersion of the useful salt by chemical action, rainfall 
and ordinary road maintenance operations. These 
matters have received the consideration of the United 
States Highway Research Board in a recent investiga- 
tion, and a report summarising the work and bearing 
the title “The Use of Calcium Chloride as a Dust 
Palliative,” has been prepared by a research engineer 
of the board, Mr. Fred Burggraf. Tests were made with 
typical sand-clay and sand-gravel roads, and evapora- 
tive tests were made in the laboratory with treated 
and untreated samples of the surface material and sub- 
soil of the roads. The principal difference between the 
laboratory procedure and the conditions in the field, 
was that in the former no provision was made to 
represent the loss of water due to run-off. The applica- 
tions on the experimental roads were at the rate of 
1} lb. per square yard, with a second treatment of 
4 lb. to } Ib. per square yard later. Among the matters 
brought to light in the course of the work was the 
fact that calcium chloride when placed on the surface 
of soil samples, retards the evaporation of the contained 
moisture. The principal reason for this is the low 
vapour pressure of a calcium chloride solution. The 
layer of material at the surface, in which the solution 
exists, acts as a retarder to the passage of soil moisture. 


DEVELOPMENTS 


(For Description, see Page 643.) 


Fic. 29. 


In addition to this, the salt is hygroscopic and absorbs 
moisture from the air at all periods of high humidity. 
|The combination of these two properties causes the 
| moisture film cohesion obtained with calcium chloride 
| solution to be more stable than that furnished by plain 
water. Losses of the salt may occur in many ways. 
That due to chemical base exchange with the soil is 
probably not large in comparison with the others. 

The leaching of the salt by rain into the lower layers 
of the road surface decreases the effectiveness of 
the first application. Under drying conditions the 
laboratory tests showed the definite movement of 
calcium chloride from the lower layers towards the 
surface. The experimental work clearly showed that 
the application of calcium chloride to the surface is 
far more effective, in preventing the evaporation of soil 
moisture, than is the mixing of a similar amount with 
the soil. Further work is in hand relating to combina- 
tions of factors, such as a small amount of loose 
surface material such as would be expected in associa- 
tion with the reduced standard of maintenance, etc., 
in order that the methods may be found which give 
the best results possible. 

It has been thought that the use of calcium chloride 
on the roads might set up corrosion on the undersides 
of the vehicles running over them. Unfortunately 
no group of *buses operated exclusively on the treated 
or untreated roads, but certain information became 
available. The use of sodium or calcium chloride to 
melt ice in the winter is attended by much greater risk 
of corrosion, than is the use of calcium chloride on dusty 
roads in the summer. Little comment had been made 
by road users with regard to the corrosive action of the 
salt, and it was therefore considered that the possibility 
of damaging amounts of the solution getting into con- 
tact with the metal part of vehicles was slight. In 
dry weather the salt keeps down the dust and in wet 
weather there is only a small quantity of it present 
in the surface water. 

The possible effect of dust preventive measures 
employing calcium chloride on roadside trees has been 
investigated by Mr. Phelps Vogelsang, the forester of 
| the Road Department of Michigan State. Recognising 
that calcium chloride will kill a tree if enough ot 
the salt is absorbed through the root system, Mr. Vogel- 
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sang endeavoured to determine the critical amount. The 
quantity was deduced from actual experiment, and it 
was found that it took nearly a pound of chloride per 
cubic foot of soil to kill an evergreen tree. This result 
was not directly comparable with field conditions for 
it referred to small trees, with shallow root systems, 
and where there was no run-off to carry the chloride 
away; but it showed very definitely that a large 
amount of chloride was necessary to kill a tree. In field 
tests with 32 species of trees of various sizes it was 
found that magnesium chloride and sodium chloride 
were much more toxic than calcium chloride. In general, 
evergreens are less tolerant to such salts than the 
hardwoods; this may be due to their shallow root 
system collecting more of the salt, which has a limited 
penetrative action. 

At the University of Michigan Highway Conference of 
last February, Mr. L. L. Bateman also dealt with 
calcium chloride treatment and read a paper entitled 
“* Recent Developments in the Use of Calcium Chloride 
on Sand-Clay and Gravel Roads.” In this he showed 
how the use of calcium chloride enhanced the properties 
of internal friction and cohesion, and aided in securing 
a stable gravel surface. The most favourable condi- 
tions for the application of chloride were a tight surface, 
damp gravel and humidity at a value suitable for quick 
solution. The ideal was obtained with a calcium 
chloride content of from 2 to 3 tons per mile of 16 ft. 
road. Maintaining this by applications when neces- 
sary, surfacing costs would be reduced and a dustless 
condition would be maintained. Less patching would 
be required, because the tight surface would not 
absorb water when rainy, or be injured when dry. 
The saving in labour costs alone of applying calcium 
chloride was, he maintained, substantial. 


British STANDARD SPECIFICATIONS FOR DERRICK 
Cranes.—Important revisions to British Standard Speci- 
fication No. 327, Parts 1 and 2, have been issued 
by the British Standards Institution. A complete re- 
vision of Part 2 and a substantial amendment slip to 
Part 1 have been published. The price of the former 
is 2s. 2d. post free, while the latter is supplied gratis 
on receipt of a stamped envelope. Copies may be 
obtained from the Publications Department of the 
Institution, 28, Victoria-street, London, 8.W.1. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 
TELEGRAPHIC } “ ENGINEERING,” LESQUARE 
ADDRESS LO} iN. 
TELEPHONE NumMBER—TEMPLE BAR 3663 
(2 lines.) 





SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom........................ £3 5 0 
For Canada— 
Thin paper copies.....................+ £218 6 
Thick paper copies.....................-+- £3 3 0 
For all other places abroad— 
Thin paper copies.....................-+- £3 3 0 
Thick paper copies.......................- £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
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MECHANICS APPLIED TO 
ENGINEERING. 

In the much-maligned Victorian era, a physicist 
considered that the hall-mark of excellence was 
impressed upon the results of his investigations 
into recondite matters of research if a mechanical 
model could be constructed to exhibit the pheno- 
menon with which he was concerned. It is known 
that even Lord Kelvin delayed publication of part 
of his classical Baltimore Lectures on account of 
the difficulty encountered in evolving a suitable 
mechanical analogue of a subject mentioned by him 
in one of his discourses on the propagation of light. 
But times have changed, and we now live in an age 
when the mathematician has almost superseded the 
engineer as model-maker, and at a period when 
one is compelled to ask permission of the physicist 
to call one’s soul one’s own. Although we may be 
failing in respect to the perpetrators of the icono- 
clasm that has followed this want of allegiance on 
the part of physicists, the result tends to fill the 
onlooker with wonder, in view of changes, as, for 
instance, revealed by the fate of ideas relating 
to momentum. In the theory of mechanics used 
by those who investigate the nature of electrons, 
this well-established concept of the engineer was 
first reduced to the rank of a mere indicator for 
a certain mathematical operation, then to an in- 
finite number of quantities arranged in a particular 
way, and finally to a symbol which has no num- 
erical interpretation! In the face of such a 
welter amongst the armies arrayed against the 
foundations of our scientific beliefs, engineers have 


many good reasons for pursuing an even course, 
since Sir Arthur Eddington has assured us, in his 


3| Gifford Lectures, that “In a world of ether and 


electrons we might encounter nonsense ; we could 
not encounter damned nonsense.” In the light cast 
by this assurance, engineers may return with equa- 
nimity to established engineering science and render 
it service of the highest merit, by seeking out frag- 
mentary truths attained by our predecessors, and 
developing them further. Not a little of the respon- 
sibility attached to this duty rests with our pro- 
fessional institutions, since their young members 
not infrequently bring with them hypotheses that 
have formed little more than cradle-songs by which 
some teachers lull their scholars to sleep. Honest and 
thoughtful engineers are always learning more and 
more of the limitations of their knowledge, but, at 
the same time, recognising that the farther this 
knowledge spreads, the more numerous are the 
problems that make their appearance in the practice 
and study of our profession. 

For these reasons, we regard the Presidential 
Address of Mr. W. J. Tennant to the Junior Institu- 
tion of Engineers, which was delivered last Friday, 
as a felicitous one for an institution which cele- 
brates its jubilee during the course of the present 
session. The somewhat formal title of ‘‘ Newton’s 
Third Law, and Some Dynamics,”’ tends to hide 
a discourse that will be read with much pleasure and 
profit by all who may claim to be young in spirit— 
even if the calendar and the cold light of fact deny 
them the name of juniors—since they alone can recall 
the conceptual difficulties associated with a first 
study of Newton’s three axioms. 

On the occasion in mind, a number of interesting 
aspects of dynamics were exemplified by reference 
to the case of collision between two perfectly elastic 
billiard balls, during the discussion of which first 
importance was rightly attached to the consideration 
of the momentum, and of the relative motion be- 
tween the two colliding bodies. In explaining 
impacts of this kind, it is usual to speak of momen- 
tum being transferred from one of the moving bodies 
to the other, but, actually, there is no such thing as 
transfer of momentum when the system is examined 
along the lines followed by Mr. Tennant, as it is 
strictly an example of the propagation of momentum 
through a given system. This fact was illustrated 
by means of a novel application of the idea of rela- 
tive motion, which may be commended to those in 
charge of the education of engineers, because of the 
help it offers to students who are meeting the related 
difficulties for the first time. Moreover, the prin- 
ciple involved is capable of wide application, since 
the method used in describing the phenomenon 
formed an example of a special theory of relativity, 
though we suspect that few present recognised the 
subject as one coming under the title of “ relativity 
without tears.”” The point so ably elucidated by 
Mr. Tennant touches, in fact, the general foundations 
of physical science, as was hinted at in the passage 
a . when gravity or electricity impart momen- 
tum, the reactions within these invisible agencies 
to the visible resistances opposing them must be 
left as a matter of faith, until a junior genius, 
perhaps, arises to demonstrate them. Maybe he is 
listening to me now. An unknown Osborne Rey- 
nolds! Look well at your neighbours; you may 
be entertaining an angel unawares.” This injunction 
was appropriately placed, for a few more words 
from the speaker might well have revealed the 
relationship between the inferred flux of momentum 
and the well-known Poynting’s vector, which, in 
turn, is associated with a very curious and important 
paradox that appears when Einstein’s relativity 
theory is applied to the theory of electrons. Quite 
apart from the value of this by no means small 
achievement, many will welcome the contribution 
as an illustration of the observation that an impor- 
tant fact, an ingenious apercu, occupies a very 
great number of men, at first only to make acquain- 
tances with it ; then to understand it ; and later to 
work it out and demonstrate its implications. 

Almost at the end of the address a suggestion 
was made with respect to the desirability of engin- 
eering students studying the subject of dynamics 
simultaneously with that of statics, which is a matter 
of some moment when viewed from the practical 





standpoint. Many of the remarks made during the 
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course of last Friday evening impel one to ask the 
question: Is there such a state as “ statical equi- 
librium”? Strictly speaking, it would be as 
difficult to find an example in engineering practice, as 
it would be to give one from the more extensive field 
of physical science. Merely to mention one instance 
that comes easily to mind—how far is the develop- 
ment justified of a theory relating to the stability 
of suspension bridges constructed entirely on the 
basis of statical equilibrium? Under ordinary 
conditions, such a structure is subject to dynamical 
effects produced by loads moving across the bridge, 
but the related stresses would not, naturally, be 
included in any statical consideration of the 
problem. Of course, in such cases, a suitable factor 
of safety would be introduced, but instances can be 
recalled where the choice of an apparently liberal 
allowance in this direction resulted in proposals that 
were unsound in a number of practical respects. 

Whatever views may be held on many of the 
questions raised in this Presidential Address of the 
Junior Institution of Engineers, the fiftieth anni- 
versary undoubtedly finds the Institution unim- 
paired in outlook, since its leaders continue to look 
towards the horizon formed by the apparent meeting 
of applied and pure science. 


PROGRESS IN THE ELECTRICITY 
SUPPLY INDUSTRY. 


A NEw edition of the returns of engineering 
and financial statistics relating to authorised 
electricity supply undertakings in ‘Great Britain,* 
which is prepared annually by the Electricity 
Commissioners, has now been issued by H.M. 
Stationery Office. In the case of those undertakings 
in municipal ownership it covers the year ending 
March 31, 1932, for England, and May 15, 1932, for 
Scotland. The returns for privately-owned under- 
takings are made up to December 31, 1931, in both 
countries. The information given is set out in 
two main sections, which deal with engineering and 
financial data, respectively, municipal and company 
undertakings being tabulated separately, and those 
in England and Wales and Scotland being also kept 
apart. In the first section particulars of the system 
of supply, generating plant, maximum load, total 
connections, load factor, electricity generated and 
sold, and average fuel consumption and population 
are given, while in the second, figures relating to 
capital, revenue, working expenses and surpluses are 
set out. Some of this information has, of course, 
already been made public. 

The most valuable part of the publication is, 
therefore, the general review, which precedes the 
tables, as this enables the main directions in which 
progress is being made to be ascertained. From 
this it appears that 660 undertakings were brought 
under survey during the period in question, of 
which 378 were municipal and 273 were in private 
ownership, the remainder comprising the Central 
Electricity Board, the Joint Electricity Authorities 
and the Joint Boards. Out of this number, which 
is six less than in the last return, all but fifteen 
were giving a supply. Of these, 195, or 29-5 per 
cent., generated their own electricity, 281, or 
42-6 per cent., obtained a supply in bulk, and 
184, or 27-9 per cent., utilised both methods. 
Nineteen stations were shut down in favour of 
bulk supplies, thus continuing a tendency which 
has been noticeable during the past ten years. 
This change has, of course, been, as yet, little affected 
by the coming of the grid. 

The generating plant in use was installed in 
464 stations, compared with 483 in the previous 
return, the installed capacity being 7,194,571 kW, 
4,665,160 kW, or 64-8 per cent., of which was in 
public ownership. The net addition to the plant 
capacity during the year was 248,766 kW, compared 
with 345,580 kW during the previous period. Of 
this total, 100,000 kW was accounted for the 
Clarence Dock station of the Liverpool Corporation. 
The largest station was that at Barking, with a 
capacity of 237,500 kW, and the smallest (unnamed) 
contained 4 kW of plant. Of the remainder, 184 had 
a capacity of less than 1,000 kW each, so that at 
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the date of the return there was obviously still a good 
deal to be done before an efficient degree of con- 
centration was reached. Of the plant installed, 
6,881,031 kW, or 95-64 per.cent., was driven by 
steam turbines. This figure represented an increase 
of 264,530 kW over the previous year. Oil engine 
plant increased by 3,026 kW to 82,369 kW, or 
1-14 per cent. of the total, and there was a falling 
off of 16,135 kW in reciprocating engines. The 
number of units of 10,000 kW or over was 250, 
aggregating 4,280,500 kW, or 59 per cent., of the 
total. Alternating current was generated wholly 
orin part in 284 stations. In 196 cases the generating 
pressure exceeded 6,000 volts, while in 41 stations 
plant generating at over 10,000 volts was installed. 
| Eleven different frequencies were still in use, 
though 5,918,281 kW, or 85-4 per cent. of the 
total, was supplied at 50 cycles. This represents 
an increase of 437,380 kW over the previous year. 

As regards steam raising, the total rated evapora- 
tive capacity of the boilers installed was 
81,683,651 Ib., and these were being operated at 
48 different working pressures, ranging from 100 Ib. 
to 475 lb. per square inch. A working pressure of 
|1,100 Ib. per square inch was in use at Bradford. 
| An analysis showed that over 76 per cent. of the 
| total output was accounted for by boilers with an 
evaporative capacity of 30,000 lb. or more, as 
compared with 75 per cent. in the previous year, 
and less than 30 per cent. in 1920-21. A working 
pressure between 200 Ib. and 250 Ib. per square inch 
was used in 973 boilers out of the total of 2,405, 
or 37-7 per cent. of the whole on the basis of 
evaporative capacity, but those working at less 
than 200 lb. numbered 817, or 15-5 per cent. on 
the same basis. These figures clearly indicate that 
full advantage is being taken of technical develop- 
ments. 

The position with regard to the standardisation of 
distribution systems also improved slightly. Alter- 
nating current was supplied alone in 269 cases, both 
alternating and direct current in 286 cases and 
direct current alone in 104 cases. On the other 
hand, while alternating current was generated at 
eleven different frequencies, it was distributed at 
twelve, a bulk supply which was given in one area 
at 30 cycles from a non-statutory source account- 
ing for the difference. It is to be hoped that this 
state of affairs will before long be standardised 
out of existence. Prospects are less satisfactory 
in the case of declared voltages, as the hope of 
improvement is more remote. That something 
ought, however, to be done is shown by the fact that 
low and medium pressure supplies ranging from 
100 volts to 480 volts were being given at 37 different 
voltages in the case of alternating-current supplies, 
and 25 different voltages in the case of direct-current 
supplies, the total number of declared voltages 
within the range in question for both classes of 
supply being 46. 

Though the figures have already been published, 
it may be mentioned that 11,532,740,000 kWh were 
generated during the year, an increase of 5-3 per 
cent. Of these, 9,501,200,000 kWh were sold to con- 
sumers, an increase of 4-7 per cent. on the figures 
for 1930-31. Of this total, 5,435,500,000 kW, or 
57-2 per cent., were used for power, 3,071,600,000 
kWh, or 32-4 per cent., for lighting and domestic 
purposes, and 811,300,000 kW, or 8-5 per cent., 
for traction. As compared with the previous 
year, the sales for lighting and domestic purposes 
increased by 327,000,000 kW, or 11-9 per cent., 
while those for power increased by 64,000,000 kWh, 
or 1-2 percent. It is satisfactory to learn that this 
increase, though small, replaced a decrease of 
37,000,000 kWh between 1930-31 and 1929-30. 
On the basis of resident population, the consumption 
per head was approximately 212 kWh, in which 
figure, of course, no account is taken of the electricity 
generated in the numerous private stations of 
collieries, railways and factories. The number of 
consumers was 4,646,486, of which, it is interesting 
to note, 3,355,062, or 72-2 per cent., obtained their 
supply from municipal undertakings. This was 
an increase of 634,000, or 15-8 per cent., over the 
figures for 1930-31. The total load connected was 
14,319,422 kW, or 320 watts per head of population, 
as compared with 12,864,411 kW in the previous 
year. 
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As regards finance, it appears that the capital 
expenditure at the end of the year under review 
amounted to 380,369,1611., of which 231,619,50117. 
was in respect of public authorities and 148,749,6601. 
in respect of companies. This was an increase of 
about 7-4 per cent. over the figures at the end of 
the preceding year, and amounted to 52-91. per 
kilowatt of generating plant installed, an increase 
of nearly 2/. The average revenue per kilowatt 
hour sold was 1-36d., compared with 1-38d. in 
1930-31, the figures for lighting and domestic 
purposes and for power being 2-54d. and 0-79d., 
respectively. Just over 60 per cent. of the 
revenue was obtained from the former source. 
The working expenses decreased from 0-793d. to 
0-776d. per kilowatt hour sold, while the cost of 
generation fell from 0-26d. to 0-242d. per kilowatt 
hour generated. The amount paid in rates in- 
creased from 4,181,096/. to 4,411,2771., and this 
item now accounts for 14-32 per cent. of the total 
working expenses. Finally, over 69 per cent. of 
the undertakings show a surplus of revenue over 
working expenses ranging from 5 per cent. to 10 per 
cent. on the capital expenditure. 


NOTES. 

Tue InpustriaL USE oF OXYGEN. 

Ir is not so very long ago that the manufacture 
of oxygen gas was confined to the laboratory, and 
its practical utilisation to replacing oil in the optical 
lantern. To-day it has become an important raw 
material, in the same sense as coal is one, in en- 
gineering production and in many other industries, 
besides being a valuable servant to medicine, making 
good nature’s deficiency in high altitudes and 
enabling man to work under the sea or in the deadly 
atmosphere following a mine explosion. The pro- 
duction of the gas on a commercial scale in this 
country may be said to have begun in the year 
1886, when Brin’s Oxygen Company, as described 
in an illustrated article in ENGINEERING, vol. 
Ixxxiii, page 506 (1907), turned out 142,000 
cub. ft. of the gas during the first year of its 
existence. This modest output, Messrs. The British 
Oxygen Company, Limited, Victoria Station House, 
S.W.1, under which name the original firm con- 
tinued work, has increased to 10,000,000 cub. ft. of 
oxygen per week, apart from other gases. Mr. K. S. 
Murray, M.I.Mech.E., who for so long has been chair- 
man and managing director of the firm, has every 
reason to look back on this advance with feelings 
of gratification when he retires from these posts at 
the end of this year. Connected with the company 
from its inception, it owes much to his energy, fore- 
sight, and inventiveness, a fact practically attested 
on Friday, December 8, by a ceremony which took 
place at a staff dinner on that date. This was the 
presentation to Mr. Murray of a bound illuminated 
address signed by the directors, members of the 
staff, and workpeople of the British Oxygen Company 
and allied companies in Great Britain, some 40 works 
and offices throughout the country affording over 
2,500 signatures. A silver casket also accompanied 
the album, and we understand that Mr. Murray 
desired that the balance of what had been contri- 
buted to his testimonial, viz., a sum of about 3001., 
should be added to a fund he had founded some years 
ago with the object of providing means of assistance 
for employees of the Company in cases where illness 
or other misfortune has overtaken the wife or other 
dependent of such employee. The presentation 
was made in the course of the dinner by one of the 
district managers, Mr. H. J. Chadd, a contemporary 
of Mr. Murray’s at the Westminster Works, and 
Mr. Charles Sharp, Mr. Murray’s oldest colleague 
on the board of directors. The toast of “The 
Company ” was proposed by Mr. Murray, who said 
that, as consulting engineer, he would remain in 
touch with it after his retirement; and was replied 
to by Mr. J. L. Buchanan. Mr. Frank Payne pro- 
posed the health of “ The Chairman.” 


AvToMATIC VOLTAGE REGULATION. 


Among the conditions under which electricity 
supply may be given is one that prescribes that 
the pressure shall not vary from the declared value 
by more than +12 per cent. in the case of a high 
voltage and +4 per cent. in the case of a low 
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voltage consumer. To comply with this condition 
has recently become more difficult, partly owing to 
the increase in load and partly owing to the fact 
that as alternating-current supply becomes more 
general the regulation that was possible in direct- 
current sub-stations can no longer be employed. 
The ideal method would, of course, be to control 
the voltage at the consumer's terminals, but as for 
economic reasons this is precluded, it appears that 
the most suitable procedure is to provide regulators 
at the main sub-stations only, that is, at those 
stations where the first reduction of the transmission 
pressure is made. According to a paper by Messrs. 
W. Kidd and J. L. Carr, which was read before 
the Institution of Electrical Engineers on Thursday 
December 7, this is what has been done in Man- 
chester, where the ten main sub-stations with an 
aggregate plant rating of 200,000 kVA have been 
equipped with automatic regulators. These regu- 
lators are suitably adjusted to give a voltage which 
increases with the load and thus to compensate for 
the inherent regulation of the system. The advan- 
tage of doing this is shown by the fact that for an 
installed rating of distribution transformers amount- 
ing to 205,410 kVA and taking an average excitation 
loss of 0-36 per cent., the decreased energy loss is 
421,058 kWh per annum. In addition a definite 
saving has been made in the secondary transmission 
and distribution losses by operating at a higher 
voltage during times of heavy load. From the 
undertaking’s point of view, there is the further 
advantage that by giving the normal voltage at 
all times the consumption and revenue are increased, 
the gain under the latter heading, together with the 
saving in distribution losses, being sufficient to 
justify the installation of the necessary equipment. 
On his part, the consumer benefits from receiving a 
constant voltage. How far this ideal is sometimes 
departed from under existing conditions is well 
shown by the curves given in the paper. The 
results obtained from installing regulating equip- 
ment would seem to indicate that there is little 
justification for the present limits of voltage 
variation being extended. 


Crepit IN INDUSTRY. 

The guest of the British Engineers’ Association 
at their monthly luncheon meeting, on Tuesday, 
November 14, was Mr. J. Gibson Jarvie, who took 
“ Credit in Industry ” as the subject of his address. 
In the early days of industry, he said, the demand 
always exceeded the supply, and to obtain credit 
for production was therefore often necessary and 
was always considered perfectly respectable. Just 
before the war that relationship between production 
and distribution was beginning to change and had 
now been completely reversed. At the present 
time, production scarcely concerned us, as nature 
and science had combined to give us everything 
we could use or dream of using. We had not, how- 
ever, the full means of using them because proper 
machinery for distribution did not exist. It was 
necessary, therefore, that the great gap between 
production and consumption should be bridged. 
To do this by restricting production was funda- 
mentally unsound. The right course was to use credit 
for distribution purposes, for though credit would 
not of itself bring prosperity, it was a most important 
part of the equipment for recovery. It was as 
logical to employ credit for distribution as for pro- 
duction, and as a most important tool it must be 
made to play a great part in the modern economic 
system. He therefore pleaded for a greater exten- 
sion of the hire purchase and deferred payments 
systems, as the use of these would procure for the 
manufacturer a new and sound class of consumer 
without undue risk. It would further enable him 
to budget more accurately and would reduce the 
number of bad and uncollectable debts. 


MaGnNestumM-ALLoy Protection BY SELENIUM. 

The work done by Dr. G. D. Bengough and 
Mr. L. Whitby on the protection of magnesium 
alloys by coating them with selenium is being 
followed with keen interest by metallurgists and 
engineers in all parts of the world. The early results 
obtained appeared to be full of promise, but, as 
recorded on page 399 ante, it was subsequently found 
that although only small losses of weight occurred in 
selenised and painted Elektron-alloy sheet, as the 


result of sea-water corrosion, serious losses of 
elongation took place. These observations were 
contained in a paper presented to the Institute of 
Metals, in Birmingham, in the autumn, and, at the 
end of their contribution, the two investigators 
hinted that the matter was not being allowed to 
rest and that a number of promising combinations 
of paint coatings were under test. Although not 
much time has elapsed since the presentation of this 
contribution, some additional information is given 
in a paper read by Messrs. Bengough and Whitby 
before the Institution of Chemical Engineers, on 
Friday evening, December 8. The two research 
workers state therein that selenised test-pieces 
painted with sulphur-treated tung oil pigmented with 
zine chromate, and given top coatings of aluminium- 
pigmented cellulose, were in excellent condition 
after 12 months’ exposure to sea-water spray, 
applied thrice daily to the specimens suspended 
vertically in a field at Teddington. The degree of 
resistance to corrosion shown is characterised as 
remarkable, and it is further stated that it is 
unlikely that much deterioration of mechanical 
properties has occurred. No mechanical tests, 
however, have as yet been made. The only trouble 
seems to be that, on thin sections, the weight of the 
paint coatings amounts to a considerable propor- 
tion of the whole. The total thickness of three 
priming coats and of two finishing coats of paint is 
given as 0-08 mm., and in one case their total 
weight represented 10 per cent. of the entire weight 
of the specimen employed. Further tests to ascer- 
tain the resistance of various coatings to prolonged 
immersion in sea water again showed that zinc 
chromate was a valuable pigment, the vehicle being 
either sulphur-treated oil or Thermoprene resin—a 
resin obtained from rubber by treatment with 
sulphuric or sulphonic acids. Encouraging results 
from the point of view of slight attack on specimens, 
were obtained with selenium and other pre-treat- 
ments, followed by various paint combinations. 


SouTHERN RaAmLway ELECTRIFICATION. 


Following closely on their decision to extend the 
electrically-operated portion of their system from 
Chislehurst and Bickley to Sevenoaks, via Swanley, 
and from Orpington to Sevenoaks, via Chelsfield, 
the Southern Railway Company have now announced 
that the same treatment is to be extended to the 
lines from Wivelsfield and Brighton to Eastbourne 
and Hastings and from Haywards Heath to Horsted 
Keynes. This will enable electrically operated 
trains to be run from London to Eastbourne and 
Hastings, as well as from London to Brighton as 
at present, and forms an interesting extension of 
this method of operation to main-line working. 
The conversion, which, it is estimated, will cost 
1,750,0001., is, we understand, to be put in hand 
immediately, and will be ready early in 1935. It 
will enable the train mileage to be increased by 
some 45 per cent, and, as a consequence of the 
longer trains that are to be used, will necessitate 
the lengthening of platforms at London Bridge, 
Lewes and Eastbourne, and permanent-way altera- 
tions at Bexhill Central. The new rolling-stock 
which will be required will include 17 six-car units, 
five four-car units and 18 three-car units, as well 
as Pullman stock. When the conversion is com- 
pleted, the Southern Railway will have 442 miles 
of electrified lines with a track mileage of 1,146. 








Nortu-East Coast InstiruTIoN OF ENGINEERS AND 
SurpsBuiLpERs.—The report of the Council presented at 
the forty-ninth annual general meeting of the North- 
East Coast Institution of Engineers and Shipbuilders, 
held recently in Newcastle-upon-Tyne, shows that there 
were 1,100 members on the roll of the Institution on 
July 31, 1933. The Council recorded with deep regret 
the loss by death of 21 members, among whom were 
Sir James Marr, Bart., Mr. R. J. Eyres, Mr. A. E. Geary, 
Mr, J. Denholm-Young, Mr. W. 8. Hide, Mr. J. Payne, 
Mr. H. L. Riseley, and Mr. H. A. Ruck-Keene. In 
addition to Mr. R. J. Walker’s presidential address 
delivered on October 21, 1932, and the first Andrew 
Laing lecture delivered by Engineer Vice-Admiral 
Sir Reginald Skelton on October 28, 11 papers were 
read at ordinary general meetings during the 1932-33 
session. The Engineering Gold Medal was awarded to 
Mr. W. T. Bottomley for his paper, “‘ Radiation in Boiler 
Furnaces.” In the Graduate tion of the Institution 
eight papers were read, a debate was held, and seven 
visits to the works of local firms tool: place. The income 
of the Institution for the year ending July 31, 1933, was 





3,780., and the expenditure 3,7601. 
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Textile Electrification. By Dr,-Inc. Wrinetm STrIEv. 
Translated from the German by A. F. Ropcrr. 
London : George Routledge and Sons, Limited. [Price 
63s. net.] 

A GENERATION ago, how often would engineers 

have welcomed a treatise on the application of 

electricity in textile factories? After the lighting 
boom had given way to the demand for power load 
on railways and in factories, the electrical engineer 
soon discovered that it would be no easy task to 
oust the well-established steam group-drive in 
textile mills by electric individual drives. Even 
in new factories, well disposed to electrification, 
technical problems, such as speed regulation, took 

a long time to solve. 

The author acknowledges his indebtedness to the 
German firm of Siemens-Schuckertwerke, and there 
is no need to dispute his claim that the book presents 
for the first time a collective and objective survey 
on the whole subject of the application of electricity 
in the textile industry. Perhaps the fact that 
England is the classical home of the textile industry 
has retarded the conversion to electricity ; but the 
reminder that English-speaking countries account 
for more than half of the world’s cotton spindles 
indicates the supreme importance of a development 
that may threaten this superiority. Indeed, we are 
told that individual driving has infused new life 
into the cottage industry and restored it to a 
competitive basis—a strange anti-climax after the 
displacement of the cottage industry a century ago 
by steam-driven mills! In any case, interested 
parties in this country may welcome such a com- 
plete description of the development which the 
author claims was begun in Germany from 10 to 15 
years earlier than elsewhere. 

After an historical survey, the work is divided 
into three parts. The first is devoted to the supply 
and distribution of energy. Here much depends 
on what the factory or mill requires in the form of 
heat apart from power—a matter in this country 
which rapidly brings us into conflict with the ideals 
of the national grid. The only point here we shall 
note is the statement that for the majority of textile 
mills, the most suitable supply is three-phase 
current, mainly on account of the simple and cheap 
cage motor, despite the complication when speed 
variation is needed. For looms, the author rules 
out everything except the cage motor, owing to 
the severe starting conditions. 

Passing on to Part II on motor drives, we come to 
the really valuable part of the book. Development 
is divided into the following stages: Line-shaft 
drive, electric group drive, individual drive, motor- 
ised drive, the last being an ideal to be yet 
attained. In his historical survey of electric 
driving in spinning mills, the author remarks that 
it is curious that England has not advanced beyond 
the ring-frame drive with cage motor and friction 
coupling, with the result that the textile drive is 
still on the level of 1906, whereas other European 
countries have been making increasing use of variable- 
speed series and shunt commutator motors. A 
lengthy section is devoted to cotton spinning mills, 
followed by flax, hemp, hard fibre, and jute spinning. 
Then come worsted and condenser yarn spinning, 
silk throwing and spinning, rayon, doubling and 
rope making. This part finishes with weaving, 
knitting, sewing machine drives, embroidery 
machines, and textile finishing. Each section is 
full of technical detail. 

The author’s views on variable-speed motors 
are of interest. The three-phase shunt (Schrage) 
motor he finds superior to the three-phase series 
motor, but much on a par with the variable-speed, 
direct-current motor. The latter, however, he 
would reject because of the complications introduced 
by a separate starter and shunt regulator. He also 
considers the repulsion motor inferior to the three- 
phase shunt commutator motor. 

The concluding part deals with electric auxiliary 
services in textile mills, lighting, heating, air purifica- 
tion, &c. Under electrostatic charge phenomena, he 
explains that the fundamental object of every 
textile humidification plant is that the fibres 





absorb enough moisture to enable them to give up 
their charge by reason of the higher conductivity 
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thus acquired—hence the superiority of the moist 
English climate as a textile climate. 

To what extent a textile manufacturer can benefit 
from such a thorough treatise it is hard for an 
engineer to gauge, but it is safe to say that in the 
whole 600 pages there will be found very little 
padding or catalogue material. The book is full 
of technical information in the widest sense ; 
certainly the electrical engineer will be thankful 
for the explanatory notes on the many textile 
processes, technical data, and information which is | 
so lavishly given. We do not think that anyone | 
connected with the engineering side of textiles will 


regret reading this book. 





Vermessungskunde. Vol. 1. Part IV. 
NABAUER. Berlin: Julius Springer. 
marks, ] 

Few things are more important to the engineer 

and surveyor than an adequate understanding of 

the fundamental principles which underlie measur- 
ing technique and how various devices and instru- 
ments have been applied in order to ensure accuracy 
in measuring operations. Apart from the discussions 
of the general principles of measurement and instru- 
ments used for measuring purposes, which occur in 
textbooks on the subject, there is a scattered litera- 
ture of considerable theoretical and practical impor- 
tance, the matter of which Dr. Naibauer has con- 
cisely incorporated in the present volume. To treat 

a specialised subject of this nature with justice, it 

must be assumed that the reader already possesses 

an adequate knowledge of the principles of physics 
and mathematics; however, the mathematical 

treatment throughout the text is reduced to a 

minimum with due regard to a clear understanding 

of the subject matter. 


By Dr.-Ing. M- 
[Price 25-50 


After a short introductory chapter, the text is 
divided into five main sections, dealing, respectively, 
with the properties of errors, and the general prin- 
ciples of equalisation ; various measuring devices ; 
surveying operations and measurements; plans 
and surface calculations ; and tracing operations. 
In dealing with the properties of errors, the mathe- 
matical aspects of the subject are well developed, 
particularly in studying the continuation of errors, 
the difference and equalisation of observations and 
in a well-reasoned statement on the fundamental 
principles of equalisation. In discussing various 
measuring devices, prominence is given to studying 
the principles upon which various instruments are 
based. Geostatic measurements are dealt with, 
including the measurement of angles, and the 
application of prisms and lenses in surveying instru- 
ments, and a detailed description of optical devices 
and the diopter. Some parts of this section will 
prove of considerable value to students of engineer- 
ing, as a detailed account is given of various kinds 
of recently developed instruments of the theodolite 
and clinometer type, together with reference to 
instruments used in the direct and indirect measure- 
ment of length and angles. Optical methods of 
measurement which are now making such rapid 
progress are considered in detail. The section 
devoted to surveying operations and measurements 
is the most practical and, incidentally, the most 
extensive section of the book. The author deals 
with the subject in a manner which is most service- 
able to the practical surveyor, especially when con- 
sidering installations, methods of observation, 
horizontal surveys by polar co-ordinates, trigono- 
metric altitude measurements, tachometry, levelling 
and surveying, and problems of precision. Many 
modern advances are dealt with in discussing the 
applications of photogrammetry, air and parallax 
photogrammetry, the stereo-comparator and the 
correlation of distortion. Reference is made to the 
vast possibilities attached to the use of air photo- 
grammetry in rapid aerial surveys of vast tracks 
of land. The fourth section of the volume is devoted 
mainly to a study of various methods of surface 
calculations, their errors and precision and the 
applications of the planimeter. The final section 
deals with the tracing of building profiles, lines of 
constant ascent, parallels by ordinates, straight 
tunnel axis, points of polar co-ordinates, circle 
points by a regular polygon and the tracing of the 
cubic parabola as transition curve. Although giving 
an exhaustive summary of recent thought on the 





subject, the last section hardly reaches the extremely 
high standard set in the previous chapters. 

This volume has been written with an engaging 
dexterity and in a readable style, the phrasing and 
accurate analogies laying bare the fundamental 
realities of the subject. Although the main purpose 
of the book appears to be to impart a knowledge 
of principles, the special requirements of engineers 
and surveyors have been considered. Copious 
references are given and these should be of great 
assistance to those who require more detailed 
information. The diagrams have been carefully 
and accurately prepared, and the whole work is an 
education in presentation and method. This review 
would not be complete did we not mention that this 
publication is one of a series on monographs— 
Handbibliothek fiir Bauingenieure—that is being 
edited by Dr.-Ing. e.h. Robert Otzen. 


Structural Mechanics. By Harrison W. Haywarp» 
Appison F. Hotmes, and Ratea G. Apams. London : 
McGraw-Hill Publishing Co., Ltd. [Price 13s. 6d. net.] 

Design of Steel Buildings. By Harotp Dana Havr. 
New York: John Wiley and Sons, Inc. London: 
Chapman and Hall, Limited. [Price 16s. 6d. net.] 

Examples in the Theory of Structures. By J. W. Lanpon, 
M.A. Cambridge: University Press. [Price 5s. net.] 

Tuese three books, though somewhat diversified 

in character, are all intended for the use of students 

studying the theory of structures. 

Messrs. Hayward, Holmes and Adams’ book on 
Structural Mechanics has been prepared for the use 
of evening students at the Lowell Institute School, 
Mass., as an introductory textbook for those 
intending to take the more advanced courses in 
structural design and machine design. Part I 
(Force Systems) has been written by Professor 
Adams, and Part IIT (Mechanics of Materials) by 
Professor Holmes, under the advice of Professor 
Hayward. The book deals with the fundamentals 
of structural mechanics; the calculus has been 
freely used throughout. Part I deals with the 
composition and resolution of forces. Starting with 
the representation of a force, the usual methods of 
treatment of coplanar forces are explained in full, 
leading up to the determination of forces in frame- 
work both by analytical and graphical methods. 

A word is badly needed in English to denote the 
internal force in a bar of a frame as distinguished 
from the stress per square inch in the member 
and from the external forces applied thereto. 
Professor Adams, following the usual] custom, speaks 
of the stresses in a bar meaning the total forces 
therein ; sometimes he calls the Maxwell diagram 
a force diagram, sometimes a stress diagram. In 
want of something better, the compound bar-force, 
equivalent to the German stabkraft, might be used, 
or even stress-force; but a simple term to avoid 
confusion in terminology is much needed. 

The final sections in Part I deal with the more 
elementary theory concerning forces in different 
planes and with space frames. Part II gives the 
simple theory of stress, strain and elasticity, 
resilience, thin shells, bending and shearing forces 
and stresses, deflection, propped beams, columns, 
torsion and springs. Something a little more recent 
than the maximum stress and maximum strain 
theories for the combined twisting and bending of 
shafts might surely have been included. The 
treatment throughout is clear; the illustrations 
are good; and the book should serve well as an 
elementary textbook on the subject. We think it 
might have been improved by the addition of a 
selected set of examples for the student to work out. 

Mr. Hauf’s treatise on the Design of Steel Buildings 
is based on the third-year course in architectural 
engineering given in the Department of Architecture, 
Yale University. Its purpose is to present the general 
principles of structural steel design as applied to 
the more common types of buildings. A chapter 
on the elementary theory of bending is followed by 
one on the design of beams, which we observe 
includes the old. fallacy that a thin bearing plate 
resting on a hard foundation will spread a concen- 
trated load uniformly over a wide area. The 
ordinary connections between beams and. columns 
are described and illustrated, and the usual theory 
for bracket connections is given. There is a short 
article on electric welding. Chapter V deals with 
plate girders, and Chapter VI. with columns, in 





which nothing is said regarding end conditions. 
We think also that, in the treatment of wind pressure 
on roofs, some mention should have been made of 
the negative pressure on the leeward side. Chap- 
ter VIII deals with the wind stresses in tall buildings, 
and approximate methods of finding the moments 
and shears are discussed, with an example. In 
Chapter IX the design of the steel framework of 
a small business building is carried through in 
detail “to bridge the gap between academic work 
and professional practice.” The treatment is of 
the usual conventional type, and is based chiefly 
on the Standard Specification for Structural Steel 
Buildings of the American Institute of Steel Con- 
struction ; the instruction is clearly given, and the 
book is well illustrated. Exercise problems have 
been supplied. A useful book for its purpose. 

Mr. Landon’s Examples in the Theory of Structures 
consists of a series of problems arranged primarily 
for honours students taking a lecture course in 
Elementary Theory of Structures at Cambridge. 
The range of the subject covered is that of the 
Schedule of the “ A” paper in Theory of Structures 
of the Tripos. The author rightly remarks that in 
order to acquire a sound knowledge of the principles 
of the subject, a student should work a large number 
of examples, the solutions of which require some- 
thing more than substituting numbers in a formula, 
and the book contains 90 pages of selected problems 
with answers, which certainly fulfil this object. 

In the earlier part of the book the examples are 
divided into sixteen groups, each dealing wita one 
section of the subject. These sections include : 
Analysis of stress and strain and problems thereon, 
elastic breakdown of materials, torsion, bending 
and shearing, girders, slope and deflection, theorem 
of three moments, members subjected to com- 
pression, riveted joints, and reinforced concrete. 
In the second part of the book eight papers are 
given, each containing a collection of problems of 
a varied character. The book appears to answer 
its purpose admirably, and we think that students 
of other Universities might find these exercises of 
value in their study, though somewhat academic. 


By H. B. Puitures, Ph.D. New York : 


Vector Analysis. 
London: Chap- 


John Wiley and Sons, Incorporated. 

man and Hall. [Price 15s. 6d. net.} 
For students of theoretical electricity and hydro- 
dynamics, vector analysis must be regarded as an 
indispensable tool. In these subjects vector fields 
are involved and it is necessary to make a study 
of the quantities peculiar to the respective fields 
and the appropriate analysis of these vector fields. 
The object of this book, which comes from the pen 
of a professor in mathematics in a well-known 
American institute of technology, is to present a 
general course in vector analysis, which will equip 
the student to deal with typical fields in electricity 
and hydrodynamics, the essential qualities of all 
such fields being the same. The scope of the work 
may be indicated by the following summary of its 
contents. Elementary operations covering addition, 
subtraction and multiplication of vectors, the pro- 
ducts involving three or more vectors, linear vector, 
differential equations and the dynamics of a system 
of particles form the introduction to discussions of 
partial differentiation (including divergence and curl 
of a vector) and integration. These more general 
considerations take the reader up to co-ordinates 
and irrotational and solenoidal vectors and occupy 
about half the book. For the more detailed analysis 
of fields, the electrostatic field is taken for presenta- 
tion as being that in which the quantities of a field 
are most naturally and completely represented. 
Here, the conditions relative to point and space 
charges and a number of theorems pertaining to the 
convergence of potential integrals are worked out, 
and Laplace’s and Poisson’s equations discussed. 
A solution of Laplace’s equation is called a harmonic 
function and a chapter is given te their properties, 
which includes maximum and minimum and bound- 
ary value properties, Green’s formula for the value 
of a harmonic function at an interior point in terms 
of values assumed by the same function at points 
on the boundary, the Dirichlet and the Neumann 
problems being also solved. Concluding chapters 
are. concerned with scalar and vector potentials, 
retarded potentials and linear vector functions. 
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HIGH-TEMPERATURE STEAM 
EXPERIENCE AT DETROIT.* 


By P. W. Tuompson, Chief Engineer of Power Plants, 
and R. M. Van Duzer, Jun., Production Department, 
The Detroit Edison Company. 


EXPERIENCE gained from equipment using steam as 
high as 1,100 deg. F. in one of the power plants of The 
Detroit Edison Company, since the early part of 1929, 
leads the authors to believe that the design of steam- 
generating plants using temperatures in the neighbour- 
hood of 1,000 deg. F. is entirely feasible provided 
users are prepared to specify the high-priced materials 
that experience so far dictates. A small oil-fired 
superheater, delivering 1,100 deg. F. steam to a piping 
system, has been in operation at the Trenton Channel 
plant since March, 1929. The information obtained 
in the operation of this equipment served as a basis 
of design for the separately-fired superheater, piping 
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and 10,000-kW turbine-generator which was placed 
in operation with 1,000 deg. F. steam during the 
latter part of 1931 at Delray Power House No. 3. 

The principal trouble with the two installations has 


been encountered at Trenton Channel and has been | 


caused by the leakage at flanged pipe joints. The use 
of better bolting material and changes in flange design 
have materially improved conditions. 
of a cracked de-superheater casting was necessary in 
the Trenton Channel set-up and a new turbine throttle 
valve of improved design has been purchased to correct 
recurring leakage at the bonnet flange at Deiray. 
With these exceptions, no troubles of a serious nature 
have been experienced. 

Examinations of the austenitic 18 per cent. chrome, 
8 per cent. nickel alloy, which was used in the construc- 
tion of-the Trenton Channel superheater and piping 
system, show that this material has deteriorated in 
service, due, probably, to precipitation of chromium 
carbides along the grain boundaries. There is, however, 
no evidence thus far of inter-crystalline corrosion 
and no such serious reduction in physical properties 
as would lead to rejection of this material for steam 
service in the 1,000 deg. to 1,100 deg. F. range. Tests 
of other steels belonging to the low alloy class have 
disclosed no marked change in their properties. Since 
the time these two experiments were undertaken 
there has become available much more information 
concerning the behaviour of alloys steels and this, 
together with advances in the art of manufacture, has 
made the selection of stable alloys for this class of 
equipment a simple matter for the designer. 

Purpose of Experiment.—The choice of the unusually 
high temperatures for these experiments was made in 


order to determine what effects would be produced on | 


alloys then available for power-plant equipment. 
The experiments were undertaken as steps designed 
to eliminate one of the factors now limiting increase 


* Paper read at the American Society of Mechanical 
Engineers’ Meeting, December 4 to 8, 1933. New York. 
Abridged. 
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in efficiency of the simple regenerative turbine cycle 
by allowing initial pressures higher than those now 
in use. It was decided to divide the experiment into 
two parts at the time a decision was made, in 1927, 
to proceed with the design and installation of a 1,000 
deg. F. turbine. The first part consisted of a separately- 
fired superheater and piping system designed to operate 
with 1,000 deg. F. and later with 1,100 deg. F. steam, 
to give preliminary data regarding the effect of the high 
superheat on tubes, piping, pipe fittings, and, particu- 
larly, pipe joints, while the second step consisted of the 
installation of a 10,000-kW turbine-generator together 
with piping and superheating equipment designed for 
operation with 1,000 deg. F. steam. Information 
gained from the first installation at Trenton Channel 
proved invaluable in the design and selection of mate- 
rials, especially for the piping system, of the Delray 
apparatus. No provisions were made in either group to 
utilise steam at a pressure higher than 400 Ib. per 
square inch. It was believed that the high temperature, 
without adding the possible complica- 
tion of high pressure, would provide 
the information most desired. Con- 
sequently, in both experiments, steam 
at station pressure was utilised. 
Description of Equipment.—The 
Trenton Channel equipment consists 
of an oil-fired superheater supplied 
with 400 Ib., 700 deg. F. steam from 
the station header. Approximately 
65 ft. of 5}-in. O.D. tubing conducts 
the high-temperature steam to a 
de-superheater, where the temperature 
is reduced before passing to one of 
the house-service turbines. The super- 
heater, supplied by Messrs. The 
Babcock and Wilcox Company, is of 
the radiant type, containing 153 sq. ft. 
of refractory covered heating surface, 
and is capable of adding 400 deg. of 
superheat to 6,000 Ib. of steam per 
hour from an initial temperature of 
700 deg. F. The tubes which comprise 
the rear and side walls of the unit 
are covered with refractory blocks 
cemented to welded-on lugs on the 
tubes to prevent direct exposure to 
the radiant heat. The high-tempera- 
ture piping system contained a valve, 
eight flanged pipe joints and a de-super- 
heater. The pipe ends were provided 
with Van Stone, Sarlun laps, the 
faces of which were provided with a 
serrated finish for obtaining experi- 
ence with gasketed as well as seal- 
welded joints. All joints in the piping 
system, as well as the superheater inlet 
and outlet joints, were constructed to 
the 600-lb. A.S.A. flange standard. 
| The original line has been somewhat changed by the 
| addition of experimental joints of heavier construction. 
| The Delray installation consists of an oil-fired super- 
heater, interconnecting high-temperature piping, a 
10,000-kW British Thomson-Houston turbine-generator, 
| condensing equipment, and auxiliary pumps and heaters 
together with the piping necessary to connect the 
turbine flow circuit into the existing plant systems. 
An isometric view of the installation is shown in Fig. 1. 
The equipment occupies a space provided for a future 
boiler and is compactly arranged. The superheater 
contains 3,957 sq. ft. of surface arranged in three 
sections: a top convection section, a middle semi- 
convection-radiant portion, and a lower radiant 
section which encloses the combustion chamber on the 
two sides and bottom. The tubes in the lower section 
were provided with the same type of refractory covering 
as used in the Trenton Channel superheater. The 
unit was designed to superheat 90,000 lb. of steam per 
| hour from 700 deg. to 1,100 deg. F., at a pressure of 
| 455 lb. per square inch, although the ordinary operating 
| pressure does not exceed 400 lb. The interconnecting 
| pipe line consists of the superheater outlet fittings, 





|a 10-in. centre-pressure type stop valve, two reducing 
| fittings, and 43 ft. of 84-in. O.D., §-in. wall tubing. 
A power-operated safety valve was also added at the 
‘outlet. Several different types of joint construction 
|are used in the twelve joints which are in the line. 
| Five of these joints are made with full strength butt 
| welds and reinforced with bolted flanges ; the remaining 
seven are bolted joints. The throttle valve joint is a 
| modified tongue and groove, 1,500-Ib. A.S.A. standard. 
| The joint between the reducing L and the tubing,-as 
| well as the tubing-reducer joint near the superheater, 
}are raised faced 1,500-lb. standard. The joints on 
either side of the valve are made up with hairpin 
| spring washers to provide flexibility inasmuch as the 
| valve flanges are made to the 600-lb. standard. The 
| sixth and seventh bolted joints are at the small tee 
| where the safety valve is located, and are both 900-Ib. 


| standard. 





The turbine is a two-cylinder, single-shaft, 3,600- 
r.p.m., straight-impulse type unit containing nine 
stages in the high-pressure cylinder and eleven stages 
in the low-pressure portion. It was designed for 
steam at 365 lb. per square inch gauge, 1,000 deg. F., 
exhausting to 1 in. Hg absolute. Steam is extracted 
at the ninth, fourteenth, and seventeenth stages for 
feedwater heating. Except for the double-casing 
construction, and the external supply of saturated 
steam which is supplied to the high-pressure shaft 
packing to cool the shaft and bearing, the general design 
of the turbine differs little from impulse turbines 
manufactured in this country. A cross-section of the 
turbine unit is shown in Fig. 2, page 662. ‘The generator, 
rated at 10,000 kW at 0-8 power factor and 4,800 volts, 
and equipped with two direct-connected exciters and a 
closed ventilation system, is of standard design. The 
condensing equipment and auxiliaries are identical 
with those used for the 4,000-kW direct-current 
auxiliary turbine generators in the power house. 

Material Selections.—At the time the Trenton Channel 
equipment was being designed in 1927, the austenitic 
18 per cent. chrome, 8 per cent. nickel alloy was being 
offered as the ideal material for equipment operating 
at elevated temperatnres. Various investigators in 
this country and abroad had established its high 
physical properties and resistance to creep at tempera- 
tures in the range from 1,000 deg. to 1,100 deg. F. 
The principal objections to its use were the high cost 
and difficulties of fabricating in either the cast or 
wrought form. Inasmuch as this alloy possessed such 
desirable properties and was recommended by the 
builder of the superheater, this type of alloy was 
selected for part of the radiant section, the piping, 
and the valve and fittings used in the pipe system. 
The superheater was fabricated with low-carbon 
steel tubing in the section where the steam temperature 
does not exceed 800 deg. F., while the remainder 
contained the so-called 18-8 tubing then known as 
Enduro 8188 and now designated as Nirosta KA2. 
The typical analysis of this steel as given by the maker 
was C 0-16 (maximum), Cr 17-20, Ni 7-10, and Si 0-50 
(minimum), all in per cent. by weight. Subsequent 
analysis of a removed tube showed a carbon content 
of 0-05 per cent., which places this material in the low- 
carbon or KAQ2S class. 

This same material was selected for the high- 
temperature piping system because of its desirable 
properties, and the fact that it could be obtained in 
a 5-in. pipe size. This 5}-in. O.D., }-in. wall tubing 
was made by Messrs. The Babcock and Wilcox Com- 
pany to the same analysis as given above. Later 
determinations show a carbon variation from 0-06 per 
cent. to 0-09 per cent. The loose companion flanges, 
valve and de-superheater castings were made from 
Rezistal 2C, a material similar to KA2, but having 
a maximum carbon content of 0-25 per cent. and a 
silicon addition of 2-0 per cent. to 2-5 per cent. These 
parts were supplied by Messrs. The Chapman Valve 
and Manufacturing Company. The bolted joints were 
made up with Seminole Hard, a chrome-tungsten- 
vanadium steel, heat-treated to give a yield point 
in the neighbourhood of 200,000 lb. per square inch. 
This ailoy was selected as the result of creep tests 
conducted at the University of Michigan on a similar 
steel. The typical composition of this steel is given in 
Table I, page 662. It possesses a resistance to creep of 
about 7,000 lb. per square inch at 1,000 deg. F., based on 
an extension of 1 per cent. per 100,000 hours, and is 
fairly stable at the operating temperature. Various 
other bolting steels have not proved as satisfactory. 
Numerous gasket materials have been used, the most 
successful being plain ,-in. sheet monel. 

After the Trenton Channel equipment had been 
placed in service, and before final decisions had been 
made regarding the materials for the Delray super- 
heater and piping, reports were received from various 
sources, including steel makers in England and users 
in the oil industry, of failures that had been experienced 
with the 18-8 alloy. These failures had occurred in 
parts subjected to corrosive mediums, and were due 
to intercrystalline corrosion, which was believed to 
have been the result of precipitation of chromium 
carbides at the grain boundaries. In view of these 
unfavourable reports, the performance of this material 
was carefully studied. A piece of the tubing from 
the Trenton Channel pipe line was removed and 
examined. Changes, to the extent predicted, were 
not found, as only slight carbide segregation and a 
5 per cent. loss in impact value at room temperature 
was in evidence. The physical properties after this 
period of service were so good that this alloy was 
used for the hotter sections of the Delray superheater, 
and the piping between the superheater and the 
turbine. Care was taken to specify, where possible, 
the low-carbon KA2S material containing less than 
0-07 per cent. carbon, in order to minimise any carbide 
formation. The low-carbon KA2S alloy was used in 
making the 8-in. O.D. }-in. wall tubing and KA2B, 
KA2 plus 2 per cent. to 2-5 per cent. Si, was used 
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in the middle and lower portions of the superheater. 
This latter composition was recommended by the 
builder as being approximately 10 times as resistant 
to sulphur corrosion from fuel oil as either KA2 or 
KA2S, and was therefore given preference over the 
lower carbon alloy. 

Several different classes of so-called low alloy steels 
were installed in both installations in an attempt to 
learn as much as possible regarding the behaviour of 
various alloys under the action of the high-temperature 
steam, and at the same time find materials other than 
the expensive austenitic group. Apart from the 
saving in material cost involved in using these cheaper 
alloys, they are more readily fabricated into sound 
castings and tubing. This was illustrated by the 
delay and expense involved in the drawing and fabrica- 
tion of the Delray superheater tubes and the pouring | 
of the outlet fittings. It was impossible for the maker 
to draw and bend tubes long enough for the lower 
section of the superheater from the KA2B material. 
This section was finally completed by flash welding | 
shorter tubes together. It was also necessary to 
recast the outlet fittings before sound ones were 
obtained. Among these alloys that were placed in 
service were three castings made from 4 per cent. to | 
6 per cent. Cr, | per cent W; one casting of 0-5 per 
cent. Mo; a 5}-in. O.D. length of 4 per cent. to 6 per 
cent. Cr, 1 per cent. W tubing; a valve body of Era 
131, an English alloy (see Table I); and medium and 
high-carbon calorised steel, together with the nickel- 
chromium-molybdenum steel adopted by the turbine 
builder for all parts of the turbine subjected to high- 
temperature steam. 

The 4 per cent. to 6 per cent. Cr, 1 per cent W alloy, 
which was developed to withstand the high-temperature 
corrosive service in the oil industry, offered possibilities 


Taste Il. Creep Propertie 2. } 
Part. Material. Tempera- Stress. 
ture, 

Tubing and castings KA2 1,000 15,000 
Tubing KA2S 1,000 12,500 
Tubing and castings 4-6 Cr, 1 W 1,000 6,350 
Casting Era 131 1,100 5,200 
Bolts Seminole Hard 1,000 7,000 
Castings Ni, Cr, Mo 1,000 5,900 
Casting 0-5 Mo 1,000 7,200 
0-43 C 1,100 1,500 

0-42C 1,000 3,500 

0-200 1,000 3,200 


due to its creep resistance of 1 per cent. in 100,000 
hours at a 6,000 lb. per square inch stress, and its | 
corrosion-resistance properties. The 0-5 per cent. | 
Mo and Era 131 steels were recommended by English 
investigators as possessing good creep-resistance 
properties. The nickel-chromium-molybdenum steel | 
used for the turbine and throttle valve was selected | 
as the result of investigations conducted by Messrs. | 
Thos, Firth and Sons, Limited, at the request of 





Messrs. The British Thomson-Houston Company, 
Limited. Typical analyses of all of the steels that 
have been discussed are given in Table I. Some 
idea of the creep resistance of these various materials 
can be gained from the values of stress required to 
produce a 1 per cent. creep in 100,000 hours, as given 
in Table II. 

A few tubes of medium and high-carbon calorised 
steel were installed in the Trenton Channel super- 
heater to determine the degree of protection secured 
with aluminium coating. After the first installation 
of this material, 0-35 C steel tubes, coated with 
aluminium, were installed in the middle section of 


TABLE I.—Patvcreat Properties or ImMPorRTANT 
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system, and metal gaskets were used for all the 
unwelded joints. Flanges for the welded joints in the 
pipe line were S.A.E. 3240, a low chrome-nickel steel. 
The selection of materials for the turbine was left 
entirely in the hands of the turbine builders. They, 
working with the Brown-Firth Laboratories, selected 
as the result of time-yield tests the nickel-chromium- 
molybdenum alloy, the analysis of which is given in 
Table I, for the turbine throttle valve, the high- 
pressure shaft packing case, the inner and outer 
high-pressure cylinders, and the forged rotor. The 
time-yield on this steel at 1,000 deg. F. showed less 
than a 0-5 per cent. extension during the first 24 hours 


AtLoys Usep In TRENTON CHANNEL AND DELRAY 


INSTALLATIONS IN THE “* As Revetvep”"’ CONDITION. 


Physical Properties. 


Elongation. Reduction of Area. 











Alloy Tensile Strength. Vield Point. . * 
No Lb. per square inch. Lb. per square inch, Per cent, in 2 in. Per cent. Remarks. 
1 85,000 25,000 40 40 Nirosta KA2 
2 91,600 53 in 8 in. 59 KA2S 
3 90,000 35,000 40 40 KA2B 
4 68,000 4 in 1j in. 8 Rezistal 2C 
5 137,000 118,000 25 in 1 in. 33 Used in turbine 
construction 
6 78,000 45,000 25 40 4 per cent. Mo 
7 140,000 122,000 16 50 4 to 6 per cent. Cr 
1 per cent. W 
8 110,000 76,000 32 65 14 per cent. Cr 
9 Hecla ATV1 
10 67,000 40,000 31 45 Era 131 
11 225,000 210,000 33 Seminole Hard 
Chemical Analyses. 
Alloy c ‘ - » | s Pp as 
No. I Ni Mo Ww Mn Si . and 8. 
, S 0-16 max. 17-0 8-0 0-50 0-25 0-025 max. 
l 20-0 10-0 — 0-75 
2 0-06 17-6 9-2 0-53 0-57 0-02 
. f 0-10 17-0 8-0 0-65 2-0 0-025 
a ) 0-20 19-5 10-0 -- 2-5 _ 
4 0-23 17-5 9-0 -- 1-6 0-03 
0-31 0-35 3-10 0-34 0-72 0-32 0-06 
6 0-25 0-50 0-75 0-36 0-035 
7 0-39 5-20 1-10 0-46 0-25 0-015 
x 0-25 14-28 0-28 0-52 0-34 0-015 
” 0-47 11-84 36-32 0-24 0-23 0-01 
10 0-17 0-24 0-84 0-71 0-24 _ 
0-45 1-20 1-75 0-385 0-05 
11° { 0-50 1-4 2-25 - — 
» , == 


* V—0-20 to 0-25. 


the Delray superheater, together with a like number | 


of tubes coated with 18-8 per cent. and 12-14 per 
cent. Cr stainless steel applied with a Schoop metal 
spray gun. Bolts used for the joints in the cooler 
sections of the Delray superheater interconnecting 
pipe were made from SAE 3140, while the remainder 
of the joints were made up with 18-8 bolting. Seminole 
Hard material was used for the joints in the piping 


at a stress of 5,600 lb. per square inch, and no further 
extension during the next 24 hours. A maximum 
design stress of 5,000 lb. per square inch, accordingly, 
was used in the turbine design. The original interstage 
diaphragms were cast from the same material, but 
due to the imperfect castings obtained, these were 
replaced with built-up diaphragms made from a 0-40 
per cent. carbon steel before operation with 1,000 deg. F. 
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steam. The turbine 
blading, with the exception of the first-stage buckets, 
were made from a 0-25 per cent. C, 14 per cent. Cr, 
stainless steel. Hecla ATV1 containing 0-47 per cent. 
C, 11-8 per cent. Cr, and 36-3 per cent. Ni, was used 
for the first-stage blading. All of the shaft packing 
was made from forged modified Monel. The interstage 
packing was later changed to a stainless steel at the 
time the original diaphragms were replaced. Nothing 
unusual in the way of materials was used in the low- 
pressure element. With the exception of several parts, 
the careful attention that was given to the selection 
of the materials described has so far resulted in trouble- 
free operation. 





DIESEL ENGINES FOR THE IRAQ 
PIPE LINE. 


THE various pumping stations which will be situated 
along the pipe line from Kirkuk to Tripoli and Haifa, 
now under construction by Messrs. the Iraq Petro- 
leum Company, will contain altogether 45 Diesel 
engines for pump driving. Orders for these engines 
were placed in Great Britain, France and Holland, 
and of the total of 45, a contract for 15 was awarded 
to Messrs. Harland and Wolff, Limited, of Belfast. 
We understand that this is the largest order placed 
with any single firm. The Harland and Wolff engines 
will be employed in five stations situated on the section 
of line between Haditha and Haifa, which has a length 
of over 400 miles. Each station will contain three 
engines and will be complete with its own cooling, 
electric-generating, air-stariing and boiler equipment. 

The engines, one of which, coupled to its pump for 
testing purposes in the makers’ works, is illustrated 
above, are capable of developing 500 brake horse-power 
at sea level and when running at 300 r.p.m. They are 
of the four-stroke trunk type and contain many 
features directed to ensure trouble-free operation 
in the isolated sites in which they will be situated. 
The crankcase and cylinder jackets, which are in the 
form of a monobloc casting, are secured to the bedplate 
by a large number of bolts of adequate length, studs 
or short bolts having been avoided in view of possible 
breakages. The cylinder liners, of special cast-iron, 
are recessed into the frame and fitted with rubber-ring 
water joints at the bottom and spigoted metal-to-metal 
joints with the cylinder covers at the top. Water 
jackets having cleaning doors of large size are provided, 
although in view of the fact that the engines will be 
provided with a closed cooling circuit, employing 
distilled water, there is not likely to be any trouble 
due to deposits in the jackets. 
bushes and also those of the big ends are of cast-stcel, 
lined with white metal, while the camshaft bearings 
are separate adjustable units mounted in bored circular 
seatings. The pistons and connecting rods can be | 
removed through the crankcase inspection doors ; 
they can also be removed through the cylinder, when 
the covers have been taken off. The camshaft is 
driven from the crankshaft, at the flywheel end of the 
engine, by means of an adjustable chain gear. 

The cylinder covers are formed with the combustion 
chamber dished inwards to relieve temperature stresses, 
and the exhaust valve seats and heads are made 















nozzle partitions and wheel | 


The main bearing | 


{ 





exhaust and 


Both the 
|inlet valves are operated by push rods and levers. 


from heat-resisting steel. 
Cam-operated type fuel pumps are employed, in 
which the amount of fuel delivered is controlled by the 
rotation of the pump plunger. This movement 
advances or retards the time at which the ports are 
uncovered by spiral grooves in the plunger. The 
fuel valve is of the two-diameter spindle type, dis- 
charging through a number of orifices. The starting 
valve, in the cylinder cover, is a non-return valve 
to which air is supplied by a pilot valve operated 
from the camshaft. A dust-proof casing, the top of 
which is nearly level with the top of the cylinder 
| covers, embraces these covers and the whole of the 
|valve gear and attendant pipe connections. The 
covers, in turn, are provided with dust-proof domes, 
which are easily removable for inspection or overhaul. 
This arrangement, which adds to the neat and finished 
appearance of the engines, is employed owing to the 
dusty winds which are experienced in the areas in 
which the engines will be situated. For this reason, 
also, the suction inlets are connected to a manifold 
leading outside the building and provided with a filter 
of the dry type. 

The engines, which are required to operate at speeds 
varying from 195 r.p.m. to 330 r.p.m., are provided 
with a hand-controlled governor, which is operative 
over this range. This variation in speed of running 
required careful consideration of the question of tor- 
sional vibration of the crankshaft system, including 
the pipe-line pump and the connecting shafting. In 
view of the conditions, the crankshaft journals have 
been made considerably larger in diameter than would 
otherwise have been necessary in order to eliminate 
critical speeds in the working range. The engines 
are forced-lubricated by means of a gear pump driven 
from the crankshaft and, in view of the hot climate 
in which the stations are situated, an unusually large 
oil-cooler has been provided. 








THE WORKING FLUID OF 
INTERNAL-COMBUSTION ENGINES.* 
By Proressor W. T. Davin, Sc.D., M.Inst.C.E. 


Tue luminosity and platinum thermometory experi- 
ments described in this paper led to the view that the 
products of combustion resulting from the explosion 
of inflammable gaseous mixtures are in an abnormal 
condition, in virtue of which they have latent energy of 
appreciable amount associated with them. It is 
inferred that if means could be found to normalise the 
exploded gases, the latent energy would be made 
available for increasing their temperature and pressure. 

Some part of the heat of combustion of the fuel 
exists in this latent form throughout the whole of the 
explosion-expansion stroke in a gas engine, and indeed 
is passed into the exhaust without having been available 





for the performance of work in the engine cylinder. 
Preliminary trials suggest that about 3 per cent. or 
4 per cent. of the original fuel energy is passed into 
the exhaust in this form. The latent energy at this 
time is not, apparently, due to incomplete combination, 
for chemical tests on the exhaust gases show little or 
no incomplete combination. 








* Abstract of a paper to be read before the Institu. 
tion of Civil Engineers, on Tuesday, December 19, 1933- 


It seems likely that the amount of latent energy 
varies not only with the nature of the fuel and its 
concentration, but also with the temperature and 
pressure of the exploded gases. At the moment 
indicated by the peak of the indicator diagram it 
probably amounts to more than 4 per cent., but here, 
in addition, there is also considerable incomplete 
combination. 

The author has no reason to modify the view to 
which he has previously given expression, that about 
| 30 per cent. of the fuel energy remains unconverted 
into thermal or pressure energy at the moment of peak 
pressure in a gas engine, even in a relatively slow- 
running engine with a well-advanced spark. A long 
series of carefully conducted pressure and heat-loss 
measurements in closed-vessel explosions shows that 
this estimate cannot be far wrong. This is a matter 
of considerable importance in connection with design, 
| for it will be clear that the pressures calculated upon 
the basis of true specific-heat values are never realised 
in practice. The views put forward run counter to 
those which are generally held at the present time, but 





they agree in a large measure with the early ideas of 
| the late Sir Dugald Clerk, which were first developed 
}in a paper read before the Institution in 1886. 








THE SOCIETY OF GLASS 
TECHNOLOGY. 


THE opening meeting of the 1933-34 Session of the 
Society of Glass Technology was held in Sheffield on 
October 17 and 18. The President, Mr. G. V. Evers, 
officiated. On the evening of Tuesday, October 17, 
after an informal dinner at the King’s Head Hotel, 
Dr. Hostetter, president of the American Ceramic 
Society, gave a brief review of “‘ Present Conditions in 
the American Glass Industry.” Glass manufacture, 
he said, was the oldest industry in North America, 
dating from the year 1608. He indicated some of the 
changes which had taken place in the interval, notably 
in the plant used and in the consolidation, at present, 
of separate units into corporate bodies. As regards 
research work, the relation between viscosity and 
temperature was a dominant factor. Work on critical 
points was proceeding, to determine the ultimate 
nature of glass. The electrical properties of glass were 
being investigated ; also the effects of thermal treat- 
ment and weathering. Dr. Hostetter went on to speak 
of the revolution which had taken place in processes 
and machinery for making sheet and plate glass. 
Reference was made in passing to ultra-violet trans- 
mitting glass and to heat-absorbing glasses. Reference 
was made to a Pyrex glass panel, 15 ft. high and 
5 ft. 5 in. long, recently installed in the New York 
City Radio Station. Glass for neon-lighting and for 
pipe-lines for chemical manufacture were also men- 
tioned. In conclusion, Dr. Hostetter paid tribute to 
the excellent educational work on glass technology at 
Sheffield University, and said that a School of Glass 
Technology had recently been instituted at Alfred 
University, New York. 

On the morning of October 18, a visit was paid 
to the glass works of the British Thomson-Houston 
Company, Limited, Chesterfield, and the ordinary 
general meeting of the Society took place in the 
afternoon, when Mr. G. V. Evers delivered his 
presidential address. After surveying the work and 
activities of the Society during the past seven years, 
Mr. Evers dealt more particularly with the industry 
with which he was intimately connected—the firebrick 
trade. The importance of the industry was emphasised 
during the war, when the authorities published their 
list of protected industries, and they found the fire- 
brick trade placed third in order of importance, being 
second only to shipbuilding and coal-mining. The 
deeper one delved into the subject the more complex 
it became. With increased temperatures and increased 
outputs, the severity of working conditions was always 
on the increase, from the firebrick maker’s point of 
view. How were those difficulties to be faced? He 
believed that there was only one way, namely, by the 
fullest possible co-operation between maker and user. 
One of their difficulties was the time factor. The 
actual broad lines of firebrick manufacture were 
very imples. 

Mr. Evers went on to describe how fireclay occurred 
in the Stourbridge area of England. Seams of fireclay 
might be similar geologically and chemically, but were 
very different in their workability and ultimate physical 
properties as bricks. Firebrick making was an exacting, 
absorbing and exciting battle, yearly, weekly, and 
daily. His only regret was that there was no opening 
for the slightest artistic feeling. Mr. Evers then went 
on to describe the system installed in his works, 
whereby works costs were determined. The firebrick 
trade was chiefly remarkable for its variety. Bricks 
were made varying in weight from an ounce to a ton, 
and in colour from white to almost black. It might be 
well for the industry if some strong man came along 
and rationalised them into more sensible ways. 
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**BREDA 39” LIGHT 


AEROPLANE. 


We illustrate on this page a light two-seater aero- 
plane constructed by the Societa Italiana 
Breda, of Milan, and known as the Breda 39, which 
appears to combine an excellent performance with a 
high degree of safety 
the machine a low-wing monoplane having the 
wing braced by four pairs of wires to the fuselage and 
The wing, which has a span of 34 ft. 
is of composite 


THE 


1s 


undercarriage. 
1} in., and an area of 188-5 sq. ft., 


construction, the spars being of wood with metal 
bracing, and the ribs being of wood It is fabric 
covered, as will be clear on reference to Fig. 3. The 


fuselage is of welded steel tubular construction and is 
also fabric covered, except for the front part which is 
metal covered, and for the Cellon covers of the cockpits. 
These covers slide on the sides of the fuselage, and can 
be fixed in any position so that the cockpits can be 
completely open or entirely closed. The engine fitted 
is an air-cooled Alfa 
six cylinders in line and developing 130 h.p. to 140 h.p. 


Ernesto | 


As will be seen from Figs. | and 2 | 


Romeo Colombo 8. 63, having | 


Che cowling is easily removable for the inspection of | 


the engine, which is started by means of an Eclipse 
starter operated by hand from outside. The starting 
handle is inserted in the small fitting just 
Fig. 3 to the rear of the engine cowling. The engine 
drives a metal propeller the pitch of which can be 
varied while the machine is on the ground. Petrol is 
carried in two tanks, elastically suspended and having 
a capacity of 374 gallons, which gives a range of about 
560 miles. A pump driven by the engine supplies 
fuel to the carburettors, but, in case of failure of the 
pump, one of the tanks can feed the engine by gravity. 
All piping conveying petrol is of Petroflex. As shown 
in Fig. 1, a wide track undercarriage is fitted, and this 
is provided with Vickers’ oleo- pneumatic shock absorbers 
which permit a vertical movement of just over 12 in 
The wheels are fitted with Dunlop low-pressure tyres 
and Bendix brakes, and they are fitted with stream- 
line fairing as clearly shown in Figs. | and 2. 

The machine has a remarkably wide speed range, 
having a maximum speed of 137 m.p.h., and a cruising 
speed of 125 m.p.h., and it can also fly with the joystick 
right back at about 37 m.p.h., the incidence then being 
nearly 30 deg. If, at this incidence, the engine is cut 
off, the machine will descend maintaining the above- 
mentioned incidence, and if the rudder is then put over, 
it will make a normal turn without going into a spin. 
Continuing the descent, a safe landing can be made 


visible in | 


owing to the design of the undercarriage, which is cap- | 
able of withstanding a vertical fall at a velocity of | 


16 ft. 5 in. (5 m.) per second without damage. 
landing run is about 100 ft. to 130 ft. 

This notable performance, as will have been noticed 
from Fig. 3, is due to the provision of Handley-Page 
slots, in Conjunction with a wing of high aero-dynamic 
efficiency. Two different sets of slots are employed. 
The outer slots, placed on the leading edge of the wing 
opposite the ailerons, open automatically as soon as the 
speed of the machine falls below about 60 m.p.h., and 
serve to maintain lateral stability with full efficiency 
of the ailerons at any incidence. The inner slots, one 
of which is shown open in Fig. 3, are controlled by the 

ilot and serve, with the outer slots, to increase the 
ift. They also control flaps fitted to the trailing edge 
of the wing between the ailerons and the fuselage. 
Special attention has, of course, been given to the 
design of the tail unit, the incidence of which can be 


The | 
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adjusted during flight. It is possible, we understand, 
when the machine has been nearly stalled in a climb 
and is in an almost vertical position, to recover from 
the stall by using the elevator only. It is also possible 
to make a turn with the wings in a nearly vertical 
position. 

It would appear, therefore, that it is possible to fly this 
machine safely with comparatively little training and 
experience, a circumstance of importance with regard 
to the use of the machines in connection with mining 
operations and engineering work in trackless countries. 
In addition to the data given above, we may mention 
that the overall length of the machine is 24 ft. 6 in., its 
height 9 ft. 8 in., and its weight, empty, is 1,235 lb. 








The normal useful load, with a factor of safety of 8, 
is 617 lb., but the useful load permitted by international 
regulations is 827 |b., the factor of safety then being 7. 
The machine can climb to 13,100 ft., (4,000 m.) in 
21 minutes, and has a service ceiling of 19,700 ft. 
(6,000 m.). 





Workine Mopet or Loerrier HicH-PREssuRE 
Borter.—A scale model of the Loeffler high-pressure 
boiler has recently been installed at the Science Museum, 
South Kensington, London, 8.W.7. The model is shown 
in operation, and, in addition, a series of photographs 
and drawings illustrating Loeffler boilers working at a 
pressure of 1,900 Ib. per sq. in., and a superheat of 
950 deg. F., are exhibited. 
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PILOT PRESSURE-CONTROL VALVE. 


MESSRS. THE FISHER GOVERNOR COMPANY, MARSHALLTOWN, IOWA, U.S.A. 




















Fie. 1. 


THE FISHER PILOT PRESSURE- 
VALVE CONTROL. 


The accompanying Figs. 1 and 2 illustrate one form 
of a pressure valve control which has been put on the 
market by Messrs. The Fisher Governor Company, of 
Marshalltown, Iowa, U.S.A. As shown in Fig. 1, the 
control is fixed to the wall or to a panel, and connected 
to the pressure valve by any convenient lengths of 
piping. In another pattern, the control mechanism in 
its case is mounted directly on the top of the diaphragm. 
The controlling gear is the same in both, and Fig. 2 
will serve to explain both types. 

The control is worked by means of a supply of com- 
pressed air or suitable gas which is passed through a 
reducing valve and reaches the mechanism by way of 
the pipe A. This pipe is connected to a small hollow 
block, provided with the outlet E at its upper end, and 
also with another outlet connecting with the pipe B. 
The latter leads to the upper side of the diaphragm 
arranged over the spring-loaded balanced main valve. 
The pipe C, which is connected with the main line 
controlled by the large valve, is coupled inside the case, 
as shown, to a fitting to which is fixed one end of the 
Bourdon tube D. The other end of D is provided with 
a small disc valve which throttles or eases the escape 
from the orifice E. If pressure builds up to an abnormal 
amount in the main line, the Bourdon tube will tend to 
open out and the escape from E will be throttled. 
Pressure then builds up in the pipe B and acts on the 
diaphragm, closing the main valve. If, on the other 
hand, pressure should fall in the main line, the Bourdon 
tube D will contract, allowing more air to bleed from E, 
and the main valve, relieved of load on the diaphragm, 
will open under the influence of the spring contained in 
the casing above the gland opening. The control 
proper has thus no springs, stuffing box, or diaphragm, 
and all friction is eliminated. The exact adjustment of 
the control is obtained by raising or lowering the hollow 
block carrying the orifice E, in guides in which it is 
carried. This is effected by turning the screw below it 
by means of a key shown detached underneath in Fig. 1. 
The action regulates the amount of leakage through the 
orifice under control of the Bourdon tube disc valve. 

By the simple process of reversing the tube D, which 
involves a longer tube C, and a new position for the 
fitting to which both C and D are connected, the control 
can be set to work in the reverse sense, so that a pressure 
control set can be converted into a pressure relief 
valve. 

The “ Wizard ” control described is suitable for many 
types of pressure regulators, for boiler gas-fuel governors, 
gas-distribution regulators, for process and chemical 
plants, &c. The valves are built normally for ranges of 
5 to 15 lb., 15 to 30 lb., 25 to 60 Ib., 45 to 100 Ib., 
100 to 200 lb., and 200 to 500 Ib. The main valve 
bodies are of nickel semi-steel for pressures up to 
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250 lb. at 500 deg. F., or 350 lb. at 100 deg. F,. while 
electric chrome cast steel bodies are used for above these 
figures up to 600 lb. at 750 deg. F., or 900 Ib. at 100 deg. 
F. For temperatures below 500 deg. F., the inner valves 
are of Duromite-bronze, Fisco metal or Ni-Resist ; and 
above 500 deg. F. of G L stainless steel, Monel metal, 
or Enduro KA2 stainless steel. 








HIGH-SPEED DIESEL ENGINES 








FOR MARINE SERVICE. 
(Concluded from page 633.) 


In the ship I am picturing, there will be a total of 
75 engines, but not much more than half this number 
in operation will suffice for ordinary cruising speeds and 
for dealing with the auxiliary services. If the ship is 
at sea for 4,000 hours a year, then each engine will, on 
the average, be in operation for 2,000 hours per year 
only. I would suggest that, after this period, it be 
removed for a top overhaul in a properly organised 
shop where, as a matter of routine, it will be decar- 
bonised, the oil-scraper rings and valve springs renewed, 
the valves ground in, valve tappets and injectors 
adjusted, and the fuel-injection pumps recalibrated. 
After the next 2,000 hours the piston rings should be 
renewed, but not till after 8,000 hours, or four years, 
should anything in the nature of an extensive overhaul 
be required, when the crankshafts will require regrind- 
ing, the cylinders relining, and new pistons, valves, &c., 
should be fitted. The cost of renewals at this stage 
will amount to perhaps 15 per cent. of the cost of a new 
engine, and the entire cost of reconditioning, including 
fitting, testing, &c., if made a matter of regular and well 
organized routine, may amount to from 50I. to 601. per 
engine. 

Allowing, therefore, for three top overhauls to one 
major overhaul, the cost of routine repairs and main- 
tenance should average from 100l. to 120l. per engine 
in four years, or say, 25/. to 301. per annum. To 
this must be added perhaps an additional 30 per cent. 
to cover the hazards of accidental breakdown, making 
a total of about 2,5001. to 3,0001. per annum for all 
engine repairs and maintenance in a ship of about 
10,000 tons, in which the total installed horse-power 
is 7,500, the actual shaft horse-power at full speed 
5,000, and whose seagoing average is 4,000 hours, or 
say, 60,000 miles per annum. Not a very high figure, 
I think, more especially when consideration is given 
to the fact that throughout its whole life, the ship 
will never be out of commission for one minute for 
engine repairs, and that the routine overhauls will 
maintain all the engines in new condition and at 
maximum efficiency until obsolescence, not age or 
wear and tear, brings their lives to a close. In this 
connection I would mention that some of the manu- 
facturers of high-speed Diesel engines for road vehicles 
are already undertaking the entire maintenance of their 
engines, including replacement with new engines when 
necessary, and including also the maintenance of all 
the engine auxiliaries, of the entire electrical equip- 
ment and batteries, at little more than the rate I have 
mentioned. As to the maintenance cost of the electrical 
gear, I am not in a position to offer any figures, but 
since no batteries are involved, it is reasonable to 
suppose that it will be relatively very small. 

As mentioned already, the whole of the engine 
commissariat service should be dealt with as a centralised 
system. On account of the high temperature at which 
the engines should be run, they shall be cooled by 





fresh water which will be kept flowing in a closed circuit 
through the water jackets of all the engines, whether 
they are running or not. All the engines will thus be 
kept warm, which will relieve greatly the work on the 
electric starters and obviate the heavy cylinder liner 
wear during the warming up process. The cooling 
water will be passed through a thermostatically- 
controlled heat interchanger with the object of main- 
taining its temperature between 80 deg. C. and 90 deg. 
C. Outward and return circulating pipes will pass 
every engine cell, and it will be necessary merely to 
couple up the inlet and outlet connections of each 
engine. The sumps of all engines will drain by gravity 
into a hot oil tank. From this tank, the lubricating 
oil will pass first through a centrifugal cleaner, then 
through an oil cooler to reduce the temperature to, say, 
60 deg. C. From the oil cooler it will be pumped to 
a tank placed at a sufficient height to maintain a head 
equal to the normal pressure required for forced 
lubrication, namely, about 10 lb. per square inch to 
12 lb. per square inch. From this tank there will be 
led a lubricating ring main, to which each engine will 
be coupled, and the circulation of oil through them 
should take place only while the engine is running. 
To this end a valve should be fitted interconnected 
with each starter, so that no engine can be started 
until its oil circulation is open. Each engine will 
thus be fed under pressure with a continuous supply of 
clean, warm oil, and the danger of getting under load 
before the oil has warmed sufficiently to circulate 
freely, will be avoided, for every engine will start 
with hot water in the jackets and warm oil in its 
bearings. Each engine of 100 h.p. will require approxi- 
mately 3 gallons per minute for the dual purpose of 
cooling and lubricating the bearings, so that the capacity 
of the oil-circulating system should be about 200 gallons 
per minute. The fuel system should be similar to that 
of the lubricating oil, except, of course, that no cooler 
is required. In order to ensure against gassing or air 
locks in the fuel pumps, it is always preferable to 
maintain a continuous flow through them, and quite 
a low velocity will suffice. The circulation of fuel to 
each individual engine will also be interconnected with 
the starting of the engine. In like manner, both the 
air intake and exhaust from each engine should be 
connected to ring mains, the latter, of course, water 
cooled. With such a system, it may well be worth 
while to apply a supercharge, and so raise the whole 
power of the plant by about 20 per cent., since this 
could be accomplished so easily by a single large 
centrifugal blower. The whole of the engine com- 
missariat system will, of course, be operated electrically, 
and all vital or vulnerable parts should be in duplicate. 
The total power consumption of the engine auxiliary 
services, if in duplicate, will amount to somewhere about 
50 h.p., or about 1 per cent. of the shaft horse-power, 
excluding supercharging. Although I have reckoned 
on a normal maximum shaft horse-power of 5,000 with 
10 engines engaged upon auxiliary services, and eight 
in reserve, it is probable that in most services four or 
five engines will suffice for the auxiliary work when at 
sea, so that as many as 70 engines could at times be 
pressed into the work of propulsion, giving a normal 
shaft horse-power of 6,000. If supercharged to increase 
the output by 20 per cent., and setting aside the use 
of two engines to drive the blowers, a maximum of 
just over 7,000 shaft horse-power could be attained in 
emergency with all generating units in operation and 
supercharged. 

Noise.—In order to cope with the noise difficulty, 
and at the same time to discourage any meddling with 
the engines by those on board, I would propose that 
each generating set or pair of generating sets should 
be enclosed entirely in a double-walled wooden sound- 
proof box, well ventilated by connection to deck 
ventilators, or even a false funnel. This box will 
rest on the ship’s structure, entirely out of contact 
with the engine or its mounting. A glass window 
should be provided in each box through which an 
occasional visitor to the engine room could see the 
commutator of the generator, a thermometer on the 
exhaust pipe, possibly, though not necessarily, an 
ammeter, and the crankcase air vent; the amount of 
smoke from the latter will reveal the general condition 
of the piston rings and indicate when the time is drawing 
near for a top overhaul. Since the fuel-injection 
pumps will have been calibrated ashore and set to 
give a maximum delivery sufficient for 100 h.p. only, 
at 1,600 r.p.m., there can be no possibility of over- 
loading, and I would insist that any adjustment to 
the fuel pumps or governors be sealed to prevent 
interference. Alli engines should be started and stopped 
by means of a remote control, either from the main 
switchboard or the bridge. Lights on the switchboard 
and in each engine cell will indicate which engines are 
in operation at any moment. The engine-room clerk 
will keep records of the number of hours run by each 
generating set, of the total fuel and oil consumption, 
and will chalk-mark, for the benefit of the engineer 
ashore, any set. which is persistently showing an 
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much above the or 


average, 
which is showing excessive fuming from the crankcase 
breather. 


exhaust temperature 


Vibration.—In a six-cylinder engine, all primary and 
secondary disturbing forces are balanced completely 
except in so far as the internal stresses they exert on 
the structure are concerned. Provided the engine 
structure itself is stiff enough—and the smaller the 
engine the greater the stiffness—the only disturbing 
forces left are some very minor ones of the third or 
fourth order, and the torque recoil. In order to isolate 
these entirely from any part of the ship’s structure, 
each combined engine and generator should be mounted 
in trunnions fore and aft on a very light pressed steel 
or tubular subframe, in such a manner that it is free 
to rotate about its own crankshaft and thus balance 
its own torque reaction. The angular rotation would, 
of course, be limited by a spring-loaded torque arm 
and any oscillation damped by means of a damping 
disk of large radius, as in a Lanchester torsion damper. 
In this manner, each engine unit would absorb entirely 
its own disturbing forces and would transmit as little 
vibration as a really well-balanced electric motor. 
The subframe would form an integral part of each 
generating set by which the whole unit would be slung 
when lifting, and by which it would be slid into and 
clamped into position in the engine room. The ship’s 
structure would then be called upon merely to with- 
stand the dead weight of each generating set, a matter 
of about 1} tons only; for no unbalanced forces or 
vibration will be imparted to it, nor will it be called 
upon to play any part in the alignment of the engine 
or generator. The soundproof box will be carried on 
the ship’s structure so that it surrounds, but is com- 
pletely out of contact with any part of, the engine. 

Another probable criticism is that the fuel and oil 
consumption of such an equipment will be excessive, 
but I think it will not be appreciably, if at all, higher 
than that of a direct-driving Diesel plant. Due to 
their high speed, their light moving parts, and perfect 
alignment which ensures low internal friction, the 
specific fuel consumption of these small engines is at 
least as good as, and usually even better than, that of 
the large slow-running type. The efficiency of the 
Diesel engine gains nothing with size, and small six- 
cylinder engines of about 100 h.p. can maintain a fuel 
consumption of well under 0-4 lb. per brake horse- power 
per hour over a wide range of load or speed and over 
very long periods. The Gardner commercial vehicle 
engine, a good example, has in ordinary every-day service 
a fuel consumption of only 0-37 lb. per brake horse- 
power per hour when driving the whole of its auxiliary 
mechanism. After 2,000 hours without a top overhaul, 
the consumption will have increased from 0-37 lb. per 
brake horse-power hour to about 0-39 lb. per brake 
horse-power hour, so that we may take the mean 
average as 0-38 lb. Taking a mean overall efficiency 
of the electric transmission of 86 per cent. at cruising 
speeds, this will give a fuel consumption of 0-442 lb. per 
actual shaft horse-power hour, a figure only slightly 
inferior to that of the slow-speed type. 

Although the lowest consumption, in terms of shaft 
horse-power, of my multiple-engine proposal may not 
be quite so low as that of the large direct driving plant 
under favourable conditions of speed, yet in it this 
same consumption will hold good for all speeds from 
dead slow to full speed (excepting only in so far as 
the efficiency of the propelling motors will vary slightly 
with speed). So far as the generating sets are con- 
cerned, the consumption per kilowatt-hour will be 
envirely unaffected by any variation of load from less 
than 2 per cent. upwards. With regard to lubricating 
oil consumption, this ranges from 1/300 Ib. per horse- 
power hour when the oil scraper rings are new, to 
about 1/150 lb. per horse-power hour after 2,000 hours, 
say an average of ,', gallon per hour for each generating 
set. Under the operating conditions envisaged, the 
very cheapest lubricant procurable will be all that is 
needed. If we take 4,000 shaft horse-power as the 
normal cruising condition, then the fuel and oil con- 
sumption of the propelling engines will be approximately 
14 tons and 50 gallons per day, respectively. All engine 
repairs and overhauls should be carried out ashore in a 
properly organised and equipped maintenance shop, 
where, since all engines are identical and all parts 
interchangeable, the work can be undertaken as a 
continuous routine, but there is no reason why the 
repairs and maintenance should not be carried out on 
board, for the staff and equipment needed are extremely 
small. With some vessels this may be necessary ; but 
in the case of ships which visit their home ports at 
regular intervals, it will be preferable to save the space 
and hands, and to keep the maintenance shop ashore. 

The picture I have sketched may be dreary in the 
extreme, but progress and economic conditions must, 
I feel sure, trend in this direction. The monster Diesel 
engine of to-day on whose structure many hundreds of 
tons of metal are lavished in a vain attempt to secure 
rigidity, cannot hope to endure. Such an engine is 
as much an anachronism, I think, as the prehistoric 
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monsters in the Natural History Museum, which have 
long since had to give place to the smaller, lighter 
creatures of to-day. The last few years have indicated 
clearly enough that the internal-combustion engines of 
the future are the small fast-running engines; they 
have invaded all the roads, and are stretching their 
tentacles far and wide; it can be a matter of time 
only before they invade our shipping also.” 

The chair during the first part of the lecture was taken 
by the President, Mr. A. E. L. Chorlton, C.B.E., M.P., 
and during the latter part by Mr. William Taylor, 
O.B.E., Past-President. A vote of thanks, proposed 
by Mr. Taylor, was seconded by Mr. Asa Binns, and 
was heartily accorded. 





Tue late Sir James Dewar occupied the Chair of 
| Experimental Philosophy at Cambridge from 1875 
till his death in 1923. Two years after his inauguration 
at Cambridge he was appointed Fullerian Professor of 
Chemistry at the Royal Institution, which thence- 
forward became the scene of his most notable researches. 
These covered a very wide field of chemical and 
physical inquiries. He is perhaps best known for his 
low-temperature researches. In the course of these he 
invented the vacuum flask, which in addition to its 
popular appeal is indispensable in the cryogenic 
laboratory. He also discovered the value of cooled 
charcoal as an absorbent of residual gases in work 
at high vacua. Lacking this, some of the more 
important researches which have been made on the 
passage of electricity through gases would hardly have 
been practicable. As already stated, however, Dewar’s 
inquiries ranged over many branches of science, as is 
impressively shown by a pamphlet recently printed by 
the Chiswick Press for private circulation, under the 
title of A Record of the Scientific Work of Sir James 
Dewar. In this will be found a complete list of his 
numerous papers and discourses, and of the many 
awards he received from the leading scientific societies 
at home and abroad. 

Although the accurate and fundamental study of 
the acoustics of buildings is of comparatively recent 
origin, the ever-widening scope and extent of applica- 
tion of such studies and principles to practical instances 
will be sufficient proof of their importance from an 
architectural standpoint. Previously, the acoustical 
properties of a building were largely a matter of 
chance, and the designer gave but little attention to 
the matter of sound reflection. To-day, the science of 
acoustics has developed to such an extent that these 
properties can be foretold with considerable accuracy, 
a matter of importance in the construction of public 
buildings such as theatres, debating chambers and 
music rooms. An Introduction to Acoustics of Buildings, 
by E. G. Richardson, B.A., Ph.D., D.Sc. (London: 
Edward Arnold and Company: price 3s. 6d. net), 
provides a useful study and starting point of the 
subject, and should prove of value as a statement of 
the fundamental acoustic principles involved in such 
connections, as the text deals with the aspects of 
acoustics as it concerns architects. The author 
discusses reverberation, the distribution of sound, 
sound absorbing materials, the insulation of sound, with 
a final chapter devoted to acoustic hints on design, in 
which a resumé is given of the principles in the form of 
suggestions. Sabine’s “ripple tank” and “ spark 
photography,”’ methods are well described. and there is 
an able treatment of various methods applied for the 
reduction and isolation of internal and external noises. 
The volume has considerable merit from the standpoint 
of conciseness, but it might have been cut down a 
little further by omitting from the preface the following 
* As a result of ten years of lecturing to architects and 
| students in this subject, I have reached the conclusion 
| that a long discourse on the scientific methods and 
| results, though of great interest to the physicist, is 
a waste of time to the architect.” 





Although considerable advances had been made 
before the War in the available knowledge of the 
ignition and combustion of mixtures of air with gases 
and with fuel vapours—the work of the Gaseous 
Explosions Committee of the British Association alone 
marked a great step—progress since has been accelerated 
in all kinds of ways. A book which had for its object 
the analysis of this very complicated subject appeared, 
on account of the exceptional difficulty of the task, to 
be too much to hope for. That such a work has been 
found possible is due to the talent and application of 
Dr.-Ing. W. Lindner, who, himself a research worker 
in this field, has produced a most valuable addition to 
the literature of the subject in his book, Entziindung 
und Verbrennung von Gas- und Brennstoffdampf- 
Gemischen (Berlin: VDI-Verlag; price 7.50 marks). In 
the space of 85 pages, Dr. Lindner surveys the field, 
dealing in turn with the chemical reactions, the initia- 
tion and propagation of the combustion, and with the 








processes involved in detonation. He has traced the 
subject-matter from the consideration of the physical 
chemistry involved, through closed vessel experiments 
and their observations, to the latest experimental work 
upon actual engines, limited, naturally, to explosion 
engines. That his list of references at the end of the 
book includes no less than 179 items is a testimony to 
the comprehensive manner in which the survey has 
been made; not the least merit is that the survey is 
truly international. But, in addition to breadth, the 
work has depth, and the author is to be congratulated 
on the grasp he himself has of his subject, and on the 
clear, direct manner in which he has dealt with its 
difficulties and complications. There is but one regret, 
namely, that difficulties of language will prevent more 
than a small fraction of British engineers from taking 
full advantage of this fine piece of work. 


Students of technical German would not be ill- 
advised to acquire two small volumes, entitled 
Getriezbelehre, which have been written by Dipl.-Ing. 
P. Grodzinski and Dr.-Ing. H. Polster (Berlin: Walter 
de Gruyter and Company; price 1-62 m. each). In 
their introduction the authors seek to draw a dis- 
tinction between kinematics, which in technical circles 
often connotes not only the geometry of motion, but 
also that of the bodies producing or transmitting the 
movements. In most dictionaries Getriezbelehre is 
itself translated kinematics, but in these books it is 
applied in the latter sense alone. Even so its scope is 
sufficiently wide, and needs for its complete treatment a 
knowledge of the principles, not only of mechanics, but 
in a less degree of the strength of materials and thermo- 
dynamics. This being so the first eighty pages of 
the first volume deal “ theoretically ” with motion of 
a particle in a straight line and along a curved path in 
two and three planes, and with the velocity and 
acceleration of crank mechanisms and linkages. A 
discussion of the construction of these mechanisms 
follows, connecting rods and cranks and the move- 
ment of cams being specially analysed from the 
mathematical aspect. In the second volume the 
application of these principles in practice is given, the 
treatment covering belt and chain drives, gearing of all 
kinds both mechanical and hydraulic ratchets, &c., 
the classification being in all cases in accordance with 
the rules laid down by von Reuleaux. In spite of the 
small size of the books, the illustrations are clear and 
have been drawn with unusual care. As might be 
expected, the treatment is largely mathematical and 
the fact that it is different from that generally met 
with over here will not render the books less attractive 
to English readers. They will form good introductions 
to larger works. 


When the philosopher wrote “ Happy is the nation 
without a history,” he could not have contemplated the 
possibility of tracing the stages of progressive evolution 
of a people in terms of the contributions of its members 
to scientific and technical development. Such is, 
however, one standpoint from which history can be 
studied and one that is now made all the easier, and 
more intimate, by the display of actual appliances 
devised by pioneers, or by models of them, at such 
centres as the Science Museum. There, history is 
told in terms of efforts made by man throughout the 
ages, to meet the ever-increasing demands for a wider 
and fuller life, and an improved utilisation of natural 
resources. No normal member of the British race 
could leave this building in which is so well-arranged a 
collection of exhibits, without some feeling of justfiable 
pride in the great part played by men of his own 
nationality in improving the lot of mankind, or indeed 
without feeling all the happier for the historical know- 
ledge he had acquired. To enhance the usefulness of the 
Museum, and to inspire further study, handbooks relating 
to the various sections have been in course of preparation 
and to some of these we have already referred. That 
relating to Electric Power, Part I: History and Develop- 
ment, by Mr. W. T. O’Dea, has been recently published 
by the Stationery Office, at a price of 2s. net. Itisa 
very clearly told story, without descriptive matter 
redundant to a proper understanding of early progress. 
All the essential steps are referred to, and a brief 
statement accords credit to each inventor for his 
contribution, while asterisks are used to call attention 
to the notable objects available for inspection in the 
Museum. Electric power is dealt with from the stand- 
point of its generation, as well as from that of the 
characteristics that give it an advantage over every 
other form of energy, its ease of transmission, and the 
flexibility of its application. Modern electrical develop- 
ment dates from 1831, when Michael Faraday dis- 
covered the fundamental principles of the magneto- 
electric machine and the transformer. Then followed 
a period of intense activity participated in by Wilde, 
whose work carried him very near to a full realisation 
of self-excitation, and by Varley, Siemens, and Wheat- 
stone who achieved it. From these beginnings, with 
the small but very significant contribution of the 
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carbon brush by George Forbes, came modern electrical 
engineering. New windings in quantity found periods 
of favour and progress went on. Alternating-current 
machines, as well as the direct-current type, were devised 
and put to use. Larger sizes were built, details were 
improved, efficiencies increased, and machines were 
constructed for direct coupling to high-speed power 
units, such as those due to Parsons for use with his 
turbines. The subject is interminable, its interest is 
great, and this small book will do much to add to the 
number of those who find delight in its study. 








RECONSTRUCTION OF HAMBURG- 
AMERIKA LINERS. 

THE four passenger ships—New York, Hamburg, 
Deutschland and the Albert Ballin—of the Hamburg- 
Amerika line, have a gross tonnage of about 21,000, 
and in 1929-30 were equipped with new boilers and 
propelling machinery, thus increasing their speed 
from 154 knots to 19} knots. This enabled the voyage 
from Cherbourg to New York to be reduced from 
eight days to six and a-half days, and a weekly service 
to be maintained between New York and Hamburg. 
This result, was, however, only obtained at the expense 
of a large increase in fuel consumption since no altera- 
tions in the hulls, which had been designed for the lower 
speed, were made. To overcome this drawback, model 
experiments have been in progress for some time 
at the Hamburg Experimental Establishment, with the 
object of determining whether a saving coald not be 


‘| effected by slightly lengthening and fining the bows. 


The results show that by increasing the length by 12 m. 
(39 ft. 4% ins.) and by suitably modifying the bow lines, 
the power developed could be reduced from 28,000 h.p. 
to 20,000 h.p. without decreasing the speed. The 
necessary work of reconstruction is now being under- 
taken in the yard of Messrs. Blohm and Voss, at Ham- 
burg. At the same time the opportunity is being 
taken to improve the first-class and third-class passen- 
ger accommodation. Those travelling in the latter 
class will in fact enjoy the advantages of two-berth, 
and even single-berth, cabins, as well as increased 
promenade deck space. 

The reconstruction takes the form of removing the 
original forepart of the ship for a length of 23 m. 
(75 ft. 6 ins.) and replacing it first by an intermediate 
section, 9 m. (29 ft. 6 in.) long, and then by new 
bows 26 m. (85 ft. 4 ins.) long, so that the total 
length will be increased by 12 m. (39 ft. 4 ins.). 
The new bows, which weigh about 600 tons, are 
being assembled in a floating dock and the work of 
attaching the first to the Hamburg was begun about 
the middle of October. A large part of the 
construction, including the flat keel, central keel 
plates and floor plates was, however, effected in the 
shops by electric welding, the structure being subse- 
quently hoisted as a unit by a crane on to the keel 
blocks. The stem has also been built up of welded 
plates and, as on the Europa, incorporates an under- 
water bulb bow, the profile of which is much sharper 
than before. An illustration of the Hamburg on its way 
to dry dock with the upper portion of its original bow 
structure removed, is given in Fig. 1, while Fig. 2 
is a view of the ship in the dry dock with the old 
bow entirely cut away and the new ready for 
attachment. 

To effect the latter operation, two cradles, similar 
to those used for launching, were welded on to the new 
bow, the weight of the latter being supported on a steel 
structure, which also served to prevent any sideway 
movement. As the slides were horizontal, haulage 
gear had to be provided. This consisted of two high- 
capacity hydraulic jacks which were installed in the 
dock at the end opposite to the opening, and whose 
rams pressed against the cradles. A total pressure of 
200,000 kg. (2,000 tons) could thus be exerted on the 
latter, thus enabling it to be moved for a distance of 
about 1 m. (3-3 ft.).. The bow was drawn the remaining 
distance of 30 m. (98 ft. 6 ins.) by two sets of tackle, the 
ropes of which had a tensile strength of 60,000 kg. 
(60 tons). This tackle was in turn attached to elec- 
trically operated winches installed on the dock floor. 
When the new bow had been brought into contact with 
the existing hull, it was held in position by steel 
cables and the keel was shored up by blocks while the 
necessary connection was being made. 

It is stated that reconstruction of each ship will 
take about two months, and that the last of the four, 
the Albert Ballin, will be completed next July. Assum- 
ing the saving in fuel consumption mentioned above, 
it is estimated that the cost of the work will be paid for 
in three years. 








British STANDARD Cast-LRON AIRBRICKS AND GRAT- 
1ncs.—The British Standards Institution has published 
a specification, designated No. 493-1933, for cast-iron 
airbricks and gratings for use in brickwork. Copies 
of the specification can be obtained from the Publications 
Department of the Institution, 28, Victoria-stveet, 
8,W.1. London, price 2s, 2d., post free. 








PERIENCES ON THE BUENOS 
AIRES GREAT SOUTHERN RAIL- 
WAY. 


Some twelve months ago,* we gave a short descrip- 
tion of two 1,700-h.p. mobile power houses and a Diesel- 
electric locomotive built by Messrs. Sir W. G. Armstrong, 
Whitworth and Company, (Engineers), Limited, New- 
castle-on-Tyne, for the Buenos Aires Great Southern 
Railway ; and this was followed in the early part of the 
present yeart by further particulars of the same units. 
Some particulars of the performance of these and earlier 
1,200-h.p. locomotives of similar type, together with 
information as to their employment, was given in the 
two articles, and this can now be supplemented by some 
interesting details contained in an address by Mr. P. C. 
Saccaggio, Chief Mechanical Engineer, to members of 
the Institution of Mechanical Engineers, Argentine 
Branch, on a visit to the railway on June 28 last. 

Mr. Saccaggio said that for many years the suburban 
traffic of the railway increased at such a rate that, 
sooner or later, steam traction could no longer fulfil 
requirements; the only alternative, as far as could then 
be seen, would have been electrification. After dis- 
cussing the layout of the system, he said that, natu- 
rally, the railway authorities, before embarking on 
electrification, felt that other possible systems of traction 
should be studied. The first search was in the direction 
of steam power, which eventually crystallised into a 
scheme consisting of a travelling power house composed 
of a specially designed water-tube boiler, and a non- 
condensing steam turbine coupled to an electric 
generator. Far-fetched as this scheme might appear, 
it was found that a travelling power house of 2,000 h.p. 
could be produced for a total weight of 160 tons, with 
a guaranteed thermal efficiency at the generator ter- 
minals practically double that obtainable at the draw- 
bar of modern steam locomotives. To obtain the 
necessary adhesion for the starting torque required for 
a train acceleration approaching that of ordinary sub- 
urban electric services, each train vehicle was to be 
fitted with suitable electric traction motors. Whilst 
developing the steam-power scheme, and having arrived 
at a possible system of electric traction by means of a 
travelling power house, the chance of obtaining Diesel 
engines as substitutes for steam, was being looked into. 

In the end, although no suitable engines so far built 
fulfilled our requirements, we obtained sufficiently 
convincing proofs that engines of about half the size 
required for the heavy trains we had in mind could be 
satisfactorily built. Accordingly, studies of Diesel- 
electric power houses were proceeded with, which finally 
resulted in a scheme of two eight-cylinder, 700 revolu- 
tion, 600-h.p. motor-electric units for a five-coach 
train. Two such units were ordered, with the object of 
running them independently, or coupled as one train 
unit. The inevitable troubles that invariably occur 
with such enterprises were fully expected. On the first 
trial trip of the five-coach train, one piston failed, the 
first of a long series that followed. On barely reaching 
12,000 km., one crankshaft broke at the second crank 
from the generator end. In the interval many of the 
studs that held the main-shaft bearing caps were found 
broken, with a good number of broken valve spindles, 
cracks in the white metal lining of the big end-bearings, 
&e. Piston troubles ended by replacing the originals, 
which were cast of an aluminium alloy, by others of a 
special aluminium alloy drop-stamped. Subsequent 
experience with this material, which lasts for about 
200,000 km., convinced me that the wearing qualities 
and durability of these new pistons are far superior to 
any other piston material I know of, including best cast- 
iron. The failure of the shaft was caused by the engine 
momentarily running at the critical speed of the fourth 
order every time the load was suddenly removed. In 
engines with eight cylinders in line, the critical speeds of 
shafts that fall within or near the working range are 
those of the fourth and eighth orders. The best that can 
be done is to keep the working revolutions of the shaft 
well away from them. The critical speed of the eighth 
order occurs below the normal working speed of the 
engine, and is usually passed at starting at a very high 
rate of acceleration so that the time interval in passing 
it is sufficiently small to avoid harmful synchronisation 
with the natural period of vibration of the shaft. On 
stopping the engine, the effects of this critical phase are 
felt more than in starting, because deceleration is slower 
and causes the rotation of the shaft to remain for a 
slightly longer period in its vicinity. Good designers 
take care that the working revolutions of the engine 
are about 15 per cent. to 20 per cent. above or below 
these two critical speeds, and so long as the unloading of 
the engines is done gradually, thus giving ample time for 
the speed governor to act, the rotary speed of the shaft 
never reaches the critical speed of the fourth order. In 
train operation, the power to the traction motors must 

* See ENGINEERING, vol. cxxxiv, page 666 (1932). 

t See ENGINEERING, vol. cxxxv, page 328 (1933). 
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be cut off almost instantaneously, but the friction and 
inertia of the parts of the fuel-control mechanism 
operated by the speed governor of the engine delay 
its governing action, so much so that for a short period, 
the engine accelerates, and does, or may reach, the 
critical rotary speed of the fourth order. Should such 
conditions occur frequently, sooner or later, a broken 
shaft will be the result. It was only after many dis- 
appointments that a simple appliance was found by 
means of which the fuel supply to the engine cylinders 
is cut off as soon as the train conductor begins to move 
the control handle in the direction of unloading. This 
new arrangement not only avoided engine racing and 
the breakage of shafts, it also cured a series of other 
troubles, such as the breaking of studs of the main- 
shaft bearing caps already mentioned, pipes, joints of 
all descriptions, and other small breakages and slackness 
that used to develop in the vehicle body; in fact, the 
vibrations that were set up on the whole structnre when 
the engines were suddenly unloaded, have disappeared, 
and we now realise how formidable they were, althongh 
at first we were more or less inclined to accept them as 
inevitable evils. 

The cracking and spalling of the antifriction metal 
lining from the bronze backing of big-end bearings, 
was overcome by reducing the thickness of this 
metal to about yy in., and assuring good adherence 
to the bronze backing. We have had bearings in good 
condition after 75,000 km., but although we know the 
technique of how this work should be correctly done, 
not all bearings are equally successful; a good deal 
depends on the human element, which we are endea- 
vouring to replace by more certain means. The 
cracking of the antifriction metal of these bearings is 
also influenced by incorrect combustion, or by what 
has come to be known as “ Diesel knock,”’ more or 
less recognised as part and parcel of the system. 
Such knocks should never exist with well-designed 
injection nozzles and combustion chamber, each 
engine requiring individual treatment. Failures caused 
by sheer ignorance of the mechanics were by no means 
few. I have found that the average railway mechanic 
is ill-adapted for this class of work. A good staff can, 
however, be formed from selection amongst young 
apprentices, who, as a rule, are keen on anything new, 
and after many mistakes, turn out really well. 

After most of the engine defects were put right, 
there still remained one important point, namely, the 
means of preventing train conductors overloading 
the engines. The trains were put in motion and 
accelerated by reducing by hand the resistance of the 
electrical circuit of the magnetic field of the generator 
in a series of notches, and as the hand control was never 
correctly operated, the engines were most of the time 
either under- or over-loaded. It became evident that 
this system of traction could never be a complete 
until some automatic means were found of 
loading the engine quickly and maintaining full load 
during all working periods; this was successfully ac- 
complished some time ago by an automatic control. 


success 


In 1930, we had made sufficient progress with the 
two experimental power houses to warrant further 
studies and the preparation of schemes for the heavier 
weight of train required, and the motor units lately 
received are the result. It has been definitely proved 
that with the total horse-power available from the 
two Diesel groups, we can, on any part of our suburban 
system, with trains stopping at all intermediate stations, 
arrive at destination in the same running time that 
we could obtain from ordinary electrification. It has 
been remarked that a suburban service worked by 
Diesel-electric power houses is bound to result in high 
operating costs; in the first place there is the dead- 
weight of the power house to be hauled about with the 
train, also the fact that heavy block trains entail 
unnecessary coach kilometrage during slack periods. 
Taking the last objection first, there is nothing to 
prevent us from making the train units half the size 
of the high-capacity train we now fill up at all the 
peak hours. It would not entail any extra capital 
outlay in power houses, because their design permits 
of their being separated into two units, neither are 
there any reasons why we should not add or take off 
vehicles from a train, but with the short time intervals 
between peaks (four in the day) the saving in money 
likely to result in so doing wou'd not be sufficient to 
pay the wages of the required shunters. Regarding 
the objection of hauling the extra weight of the power 
house, it may not be generally known that the tare 
weight per seat of our large-capacity train, including 
the weight of the power house, is about the same as 
that of the modern stock used on electrified lines and 
considerably less than that of the older passenger 
stock of these lines. The large-capacity carriages we 
use permit a low tare per seat. 

Now a few remarks about operating costs. We 
obtain 1 kWh at the traction motor terminals at the 
expenditure of 250 grammes of fuel oil, representing, 
including lubricants, a total cost of production of 
1} cents paper, or less than 0-2d. at present rate of 





exchange; and it should be remembered that no labour 
is employed for producing the necessary power. Electric 
energy is only used when the train is being propelled. 
The train conductor’s wages alone represent about 
one-third of the cost of producing the required power. 
To complete the picture of cost of power, to the cost 
of fuel and lubricant must be added the maintenance 
cost of the power-house motor-electric units, plus 
interest and depreciation on their capital cost. As far 
as interest and depreciation is concerned, the capital 
expenditure required for motor-electric units is not 
more than that involved in a central power station, 
nor is the depreciation of a travelling power house, as 
it can be built to-day, any greater. Maintenance cost 
of Diesel engines has been the subject of many contro- 
versies and discussions. Diesel engines, suitable for 
railway traction and built from now on, must be 
capable of running at least 20,000 km. without requiring 
any major adjustment. On completing this mileage, 
a few days should suffice to do whatever is necessary 
to make them fit for a further run of 20,000 km., 
and so on until 150,000 km. is reached, when a general 
overhaul will be due. The cost of a general overhaul 
will be found to be considerably less than that required 
by steam locomotives of equal horse-power and service 
kilometrage. Any Diesel engine that does not come 
up to this standard of performance should be scrapped. 

The fuel consumption of the two original power 
houses remained practically constant from the time 
they were put in service until withdrawn for general 
repairs after having run 125,000 train-km. By that 
time, several pistons had been working without the 
top rings, due to excessive wear of the grooves on 
the pistons, into which other rings could no longer be 
fitted. 

It was generally considered, and still is, amongst 
certain engineers, that Diesel engines required very 
substantial foundations. Such foundations usually 
take the form of rigid frames of the steam-locomotive 
type or other similarly built-up structures. A rigid 
frame transmits to the Diesel engine all the shocks 
that emanate from the rolling of the wheels over the 
track. The safest way out of the difficulty is to give 
the engine ample freedom by resting it on a common 
vehicle frame, supported on well-sprung bogies. These 
power houses ride very well at all speeds. The main 
line Diesel-electric locomotive was also built on the 
same principles of carriage, and at the high speed of 
130 km. per hour the riding is very steady. I have 
found that to obtain good riding qualities, the mass 
and location of the various weights that constitute 
the locomotive must be considered in relation to the 
centre of the rotating shaft. I have not yet been able 
to unravel this intricate problem in all its details, 
but I think we are getting somewhere near being able 
to formulate definite rules. It is considered, and 
supported by reputed trials, that nose-suspended 
traction motors are unsuitable for high-speed electric 
locomotives. The alleged defect of this system of 
drive is that at high speed the motor wheels of the 
bogies cause a lateral pressure on the track amounting 
to as much as 40 per cent. of the static load carried 
by the wheel, resulting in a destructive effect to 
the track, apart from the potential danger of derail- 
ment. Recently we had the opportunity of testing 
our main-line Diesel locomotive at speeds up to 
130 km. per hour, taking curves with the greatest 
ease at 100 km. per hour that would have been risky 
at 70 km. with a steam locomotive. The riding is 
equal to that of a passenger car; in no case did we 
notice any “nosing” or serious joltings going over 
points and crossings. The underhung roller-bearing 
axle boxes used on this locomotive prevent any undue 
lateral pressure being exerted on the track, as is proved 
by the absence of signs on the wheel flanges of having 
rubbed against the rails. This is confirmed by a similar 
experience in connection with large passenger vehicles 
fitted with these bearings, covering many hundreds of 
thousands of vehicle-kilometres. These results have 
convinced me that bogie vehicles offer by far the best 
wheel arrangement for railway locomotives, and one 
which should go far towards cheapening production if 
the large driving coupled wheels that have become 
more or less standard with electric locomotives can be 
avoided. 


Tae Roumprter AEROPLANE Works.—The first aero- 
plane works to be started in Germany celebrated the 
twenty-fifth anniversary of its foundation on November 
10, as it was on that date, in the year 1908, that Dr.-Ing. 
E. Rumpler founded the factory in Berlin which has 
since become famous. It is interesting to note that a 
daily newspaper, commenting on the establishment of 
the factory, referred to the aeroplane as a machine of 
use in connection with many kinds of sport. Owing to 
the very limited general knowledge of aeronautics then 
available, the factory encountered many difficulties in 
its early days. These were gradually overcome, however, 
and during the war the factory took a leading place in 
the production of military aircraft. It is at the present 
moment engaged on the building of a trans-Atlantic 
aeroplane to carry 175 persons. 
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HYDRO-ELECTRIC DEVELOPMENTS 
AT LA TRUYERE, FRANCE. 
By TxHeopore Ricu, A.M.I.E.E. 
(Concluded from page 645.) 

La Bromme Power Station.—A cross-section of 
La Bromme underground power station is given in 
Fig. 31, on this page. It contains six Francis 
turbines each of 39,000 h.p. One of the reasons 
for adopting this type of machine was that they 
could be got into a smaller space than some other 
forms, this being an important matter in the 
particular conditions of this station. The turbines 
give 39,000 h.p. with fully opened gates at 240 m. 








head, and 42,500 h.p. at 256 m. head. At four- 
fifths load at and between these heads and outputs, 
the efficiency of the turbines is about 89 per cent. 
In the case of the full load being thrown off sud- 
denly with full opening and with the governor out 
of action, the runaway speed will not exceed 
920 r.p.m., the normal speed being 500 r.p.m. A 
balanced cast-steel valve operated by hand, or by 
the governor gear, is used to control the turbine 
while a Venturi measuring arrangement enables 
the water flow to be measured at all times. A 
Pelton-type water-jet brake is fitted, which can 
stop the turbine in three minutes. The turbines 
were constructed, three by Messrs. J. M. Voith and 
Company, of Heidenheim, and three by Messrs. 
Neyret-Beylier and Piccard-Pictet, of Grenoble. 
The turbines are provided with draught tubes, 
the average suction head being 2-5 m. The tail- 
race tunnel conduit is of the free-flow type, 1,032 m. 
long, an expansion chamber being formed a short 
distance from the turbine outlets, so that from three 
to six machines can be started up rapidly without the 
chamber being completely filled ; communication 
is made with a fresh-airduct, by which also access to 











the chamber can be obtained. By means of 
temporary dams in this chamber the water flow 
can be measured, especially at or about 14 cub. m. 
per second, which is the normal flow from one turbine 
unit. The expansion chamber can be seen in the 
cross-sectional sketch showing the general layout 
given in Fig. 21, page 644 ante. 

The comparatively high generating voltage of 
15,000 was chosen for the alternators owing to the 
fact that the step-up transformers had to be placed 
350 m. away. The alternators of 32,000-kVA 
capacity were constructed, three by Messrs. Allge- 
meine Elektrizitiit Gesellschaft and three by Messrs. 





Als-Thom. They run at 500 r.p.m. The rotors 
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are 2-962 m. (9 ft. 7 in.) in diameter and 7 m. 
(22 ft. 10 in.) long. They weigh 94 tons without 
the shaft or exciters. The upper thrust bearing is 
capable of carrying a load of 82 tons in addition 
to the weight of the complete rotor. The cooling 
arrangements are of the closed-circuit type with 
water-cooled coils. The rise of voltage between 
normal output and no load is less than 15 per cent. 
at unity power factor, and the permanent short- 
circuit current, with excitation for 16,500 volts, 
is 1-9 per cent. of the normal. The momentary 
short-circuit current is 6-3 times the normal. The 
generators are designed to carry an overload of 
10 per cent. for two hours and 20 per cent. for 
15 minutes. 

The excitation for each alternator is provided 
by two exciters driven in tandem. They are 
compound-wound to give a rapid voltage rise, the 
arrangement being adopted to ensure stability, in 
view of the fact that the station is connected to a 
heavily loaded long-distance network. The exciters 
are capable of giving double the voltage required 
for normal operation in order to ensure very rapid 
response to change of conditions. They are fitted 


with rapid-acting de-exciting arrangements, operated 
by a sub-circuit which is controlled by the relay 
trip-gear, protecting each unit made up of a 
generator and its associated transformer. A view 
of the exciter floor of La Bromme station is given in 
Fig. 32. 

As the generators operate in a subterranean 
chamber it was considered desirable to design them 
to keep the temperature limits 10 deg. lower than 
those provided for by the standard rules of the 
Union of Electrical Societies (Union des Syndicats 
de lElectricité) of Paris. The quantity of air 
required for cooling each generator is 32 cubic m. 
per second. After passing the generator the air 
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is reduced to 22 deg. C. by a water cooler. The 
insulation of the high tension windings is arranged 
so that discharges do not occur under 25,000 volts 
or brush discharges under 34,000 volts. The 
station contains an auxiliary unit composed of a 
1,500 h.p. Pelton turbine, running at 750 r.p.m., 
coupled to a 1,500-kVA alternator, giving 5,500 volts 
at 0-7 power factor. 

The overhead travelling crane is fitted with two 
70-ton crabs capable of lifting a rotor with its poles 
and windings with the aid of a cross bar; there is 





also an auxiliary crab of 5 tons. 
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The normal means of access to the station is| cable has a length of 433 m. The cables were 


through the inclined tunnel, about 300 m. long, 
which was described in the previous article. This 
tunnel is also used for the connecting cables. The 
use of bare copper conductors considered, 
but at 15,000 volts the clearance required would 
have involved much space, and in order to keep the 
tunnel as small as possible,in view of the high cost 
of excavation, it was decided to use cables. A cross- 
section of the tunnel is shown in Fig. 33. The tunnel 
proper has a width of 5-5 m. (about 17 ft. 6 in.) and 
is 5-55 m. high. It is furnished with rails at 2-7 m. 
(about 8 ft. 10 in.) gauge for the machinery and 
passenger trolleys already referred to. There is a 
stairway on each side. 


was 


On the walls are placed a 


delivered on drums, the longest section weighing 
14 tons. Altogether 9-3 miles of this special cable 
is installed. The cables normally carry 210 amperes 
per conductor and are guaranteed not to rise to a 
temperature of more than 10 deg. C. above the 
ambient temperature. When loaded to 315 amperes 
(that is with 4 cables per machine instead of six) 
the guaranteed temperature rise is 22 deg. C. They 
were subjected to a test pressure of 35,000 volts for 
30 minutes, and a perforation test of 120,000 volts. 
On test they actually stood up to a perforation test 
of 175,000 volts. One spare cable is installed for 
each generator. 

The secured to angle-iron brackets, 


cables are 











Fie. 34 Brbzot 


number of racks with steel brackets to carry the| in 


Below the tunnel there is a 
ft. 6 in.) wide and 3-40 m. 
(11 ft. 6 in. deep). It is lined with 12 in. concrete 
which the main cables are hung in steel 
A 70 cm. gauge trolley-way runs down the 


wixiliary cables. 
trench 2-14 m. (6 


walls on 
racks. 
centre. 
The problem of deciding on the best method of 
making connection between the generators and 
transformers presented some difficulties. The 
machines may carry a load of 30,000kW each for 
8 hours, or 10 hours continuously, and questions of 
temperature and the mechanical stresses on the 
insulation of the inclined cables required much 
consideration. After a series of trials, occupying | 
several months, it was decided to use six cables in 
parallel per machine. Each cable is of the three- 
core belted type, each core having a cross-section of | 
240 sq. mm. (0-372 sq. in.) and being made up of | 
91 wires, with paper insulation 5 mm. thick, and a 
lead sheath 2 mm. thick. This is followed by a 


TRANSFORMER STATION. 


layer of metallised paper and two layers of strip | 


wound in opposite directions. The purpose of this 
armouring around the individual cores is to prevent 
distortion of the lead sheaths owing to the hydro- 
static pressure due to the impregnating oils. The 
three cores are then made up with impregnated 
filling into a circular section which is provided with 
a layer of tape, a layer of steel ribbon 0-8 mm. 
thick, and armourmg made up of rectangular 
wires. 

The cables are laid without joints from the 
generator terminals below to the terminals of the 
isolating switches of the transformer to which the 
normally connected. The longest 


generator is 





the inclined 
trench, by means 
of collar clamps. 
The erection of 
these cables in the 


inclined trench 
proved a heavy 
job, and more 
than 150 tons of 


angles and brack- 
ets were required 
for the support of 
the main and a ux- 
iliary cables. At 
the head of the 
inclined tunnel at 
Brézou there is a 
series of buildings 
and a terrace on 


Fic, 36. 


_ TERE: 3%, 2988. 


relay-gear switchboard and load-dispatcher house 
is situated, while at the extremity of the terrace 
is a workshop with one 90-ton and one 5-ton traveller 
into which the main transformers can be hauled for 
repair if required. In order to reduce the space 
taken up on the terrace, it was decided to employ 
three-phase transformers rather than banks of 
single-phase transformers, the use of which would 
also have increased the number of connections. 
Each unit in the underground power station is 
normally connected to one three-phase transformer 
of 32,500-kKVA capacity. Space is, however, 
provided on the terrace for eight transformers ; five 
of these operate at 220 kV, one being kept spare, 
a seventh operates at 150 kV, while the eighth 








RvuYERES SWITCHING STATION. 


which the main step-up transformers are situated. | is spare, and operates either at 150 kV or 220 kV. 
|In normal operation, each generator is connected 


Below the buildings and terrace there is a long 
gallery through which the are run. A 
section showing the cable gallery and the relation 
of the tunnel entrance to the buildings is given in 
Fig. 21. At the upper end of the tunnel there is a 
loading dock with an 80-ton crane, by means of 
which heavy parts can be taken off a road lorry and 
lowered on to the trolley on the inclined rails to be 
let down below to the power station. An electric 
winder is provided for this service. The loading 


cables 


workshop for dealing with work that could not 
be handled below. 

Brézou Transformer Station. 
the workshop, between it and the terrace, the 


through an oil-immersed isolating switch to the 
corresponding transformer. The switch is not 


designed to be opened under load and is locked in 


on or off positions by the load dispatcher. There 


| is, however, a set of 15,000-volt auxiliary *bus bars, 


coupled to any generator. 


by means of which a spare transformer can be 
From the extra-high ten- 


| sion terminalsof the transformers, connection is made 
| to the main switching station, which is on a plateau 
|dock is in a building which also forms a repair | at Ruyéres on high ground, 2-3 km. away, so that 


}no actual switching takes place at Brézou. 


| no 
On the lower side of | out from the control switchboard at the control 


The 


rmal control of the generators is, however, carried 


station at the mouth of the inclined tunnel at 
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Brézou. The installation is remarkable in that the 
control of the generators in the underground station 
is from a switchboard on the surface, the *bus bars 
proper and the main circuit breakers for each unit 
being placed on a plateau nearly 14 miles away 
from the switchboard, and being remote-controlled 
by trips and relays. When a 220-kV generator 
circuit breaker at Ruyéres opens, the 15-kV oil- 


Fig.37. O@ © 

















Electriques. They are oil-filled, with refrigerating 
coils arranged with forced-draught cooling. The 
32,500-kVA step-up transformers weigh 88 tons each, 
52 tons of which represent the oil. At three-quarter 
load and unity power factor, the efficiency is 98-96 
per cent., the drop in voltage from no load to full 
load being 1-55 per cent., and 6-54 per cent. for 
a power factor of 0-9. The no-load losses for an 

apparent output of 33,000 kVA is 100 kW. 

Each transformer is designed to carry 25 per 

cent. overload for two hours and 30 per 
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filled isolating switch at Brézou opens after it. 
The switch gallery, which is an armoured concrete 
structure, besides supporting the transformers, also 
forms a foundation for the lattice-steel framework 
which carries the 220-kV lines. The high-tension 
conductors are placed horizontally and supported 
by chain insulators, the conductors dropping 
down on to the high-tension terminals of each 
transformer. The steel framework also carries 
the transformer neutral bar, to which the neutral 
of each is connected by means of section links, 
and also the oil conservators attached to each 
transformertank. Three transformers were supplied 
by the Siemens-Schuckert Company, and the re- 
mainder by the Société Savoisienne de Constructions 





to the first floor, where the auxiliary cables from 
the switching station on the plateau above come 
into the building. The second storey is mainly 
occupied by metering apparatus, and trip gears. 
On the third storey, which is at the same level as 
the roadway serving the loading dock, are situated 
the main offices and the operating desk. The desk 
has nine panels, six controlling the six generators 
below, two the two spare main step-up transformers, 
while the last controls a liquid resistance by means 
of which any of the generators can be tested. 

The station relays which protect the generators 
below operate on a differential, maximum output 
and impedance basis, being connected through 
auxiliary cables carried in the tunnel. The trips in 





the switch station operate the 220-kV switches on the 
plateau above through further auxiliary cables, 
and at the same time de-excite the machines below. 
For the purposes of protection, the generators, the 
main cables to the surface, the step-up transformers, 
and the 220-kV overhead connections to the plateau 
are dealt with as if they were the circuits in a 
normal central station. On the wall of the main 
operator’s room there is an illuminated diagram 
showing the state of the 150-kV and 220-kV circuits. 
From this point the switchgear on the plateau of 
Ruyéres is controlled directly, as well as the isolat- 
ing switches on the terrace outside. The operator 
decides how best the demands of power can be 
split up between the Brommat underground station 
and Sarrans station. There are electrical interlocks 
providing control over the three switching stations. 

The lay-out of the auxiliaries required much 
consideration. The 1,500-kVA Pelton wheel genera- 
tor, operating at 5,500 volts, is connected to 
auxiliary bars at the surface switching and trans- 
former station. There are two 400-kVA trans- 
formers in the underground station which reduce 
the auxiliary voltage of 5,500 volts to 220/127 volts 
for lighting and small motive power, there is also 
a low-tension cable connection to the surface, 
forming an emergency source of lighting. At the 
surface there is a 240-ampere hour battery, with 
charging gear for trip and other services. At the 
extremity of the 15-kV auxiliary *bus bars is a 
3,000-kVA transformer wound for 15/15 kV. This 
transformer supplies to the neighbourhood of the 
powerstation. [ts purpose is to serve as a safety link, 
as it is naturally not desirable that any local lighting 
or other trouble should upset affairs at such an 
important station. The transformer serves to 
absorb any surges coming from these local circuits. 

Three transformers, of 750 kVA, are connected 
to the circuit supplied by this transformer, and step 
down to 5,500 volts. In turn, local circuits at 
380/220 volts and 220/127 volts are fed through 
further transformers. A view of the transformer 
bank at Brézou is given in Fig. 34, on page 670, and 
a general view of the station from the hill side above 
showing its position on the cliff, in Fig. 35. 

Ruyeéres Switching Station.—The transformers on 
the terrace are connected up to the main switching 
station at Ruyéres on the plateau above by means 
of eight circuits, of which six operate at 220 kV 
and one at 150 kV, and one at either 150 kV or 
220 kV. The last circuit is fed from the double- 
voltage transformer already referred to, and can be 
connected to either set of *bus bars at Ruyéres as 
required. In view of the high pressure used and 
the number of conductors, and the fact that the 
generator circuit breakers are above, while the 
difference in level between the transformers below 
and the switch station above is 280 m. (920 ft.) in 
a distance of 1,800 m. (1,970 yards), the lay-out of 
the connecting circuits was a matter of material 
difficulty. The conductors employed are of alumin- 
ium steel of 355 sq. mm. (0-55 sq. in.) section, two 
circuits being supported on a lattice post. In view 
of the severe climatic conditions, great care was 
taken by the Als-Thom Company in the design of 
section links for operation at 220 kV, special steel- 
cutting contacts being used. The links are motor- 
operated, and the control is electrically interlocked. 

The electrical switching and transformer arrange- 
ments at the Sarrans station will be of similar type 
to those at Brézou, that is to say, each generator 
will normally be connected up to a transformer, 
with emergency connection to an auxiliary 15,000- 
volt *bus bar, with a spare transformer. This 
station, however, will be connected only to the 
220-kV bars, not to those at 150 kV. It will be 
in operation next year. The Ruyéres switching 
station is shown in Fig. 36, and connections showing 
its relation to Sarrans and La Bromme power stations 
and Brézou transformer station, in Fig. 37. 


Transmission Arrangements.—According to the 
terms of the concession, the switchgear at the 


departure point of the main transmission lines is 
the property of the transmission operating com- 
panies, of which there are two, the Massif Central 
Power Transmission Company and the Central 
(France) Power Transmission Company. The 
former connects La Truyére with the water power 
stations of Maréges and Eguzon to the north, and 





672 


ENGINEERING. 


(DEc. 22, 1933. 








thence supplies power to Paris, furnishing a supply 
to the Orléans Railway Company on the way. The 
Central France Company has a line supplying 
Clermont, Ferrand and Dijon at 150 kV, and one 
to the east supplying Monistrol, which is in turn con- 
nected to Saint-Etienne and Lyons, and to the Alpine 
region, and will later run lines to the Marseilles 
area. This line to the east will act as a seasonal 
interchange balancing arrangement for the utilisation 
of flood waters in different areas. A line will later 
be constructed towards the Pyrenees. 

The Ruyéres switching station has been laid 
out so that the other power stations on the pro- 
gramme for the development of the waters-head of 
the Truyére river can be connected up in due 
course. Each connection incoming from either of 
the power stations, or outgoing to the transmission 
lines, is connected through a circuit-breaker rated 
at 2,500,000 kVA and carrying a normal current of 
600 amperes. The admissible current for one second 
is 40,000 amperes. Half of these breakers, which 
are of identical type, were made by Messrs. Als- 
Thom and half by Messrs. Constructions Electriques 
de Delle. Each weighs 15-7 tons without oil, 
which weighs a further 17-5 tons. 

The bus bars are divided into three sections, one 
operating at 150 kV for the Clermont line of the 
Central France Company, and the other two at 
220 kV, one section for the same company and the 
other for the Massif company. These two circuits 
can be interconnected if desired. The voltage of 
each alternator can be regulated by 10 per cent. up 
or down, and it is intended that the lines shall 
operate at approximately unity power factor. Each 
outgoing feeder has a set of metering instruments, so 
that the maximum output and the power factor can 
be controlled, while each feeder is fitted with a carrier- 
wave high-frequency telephone, so that communi- 
cation is continuously available with the power- 
consumption centres. The protecting relays for the 
feeders operate in terms of current and also for 
maximum and minimum voltage and power direc- 
tion. Special motor-controlled interlocked-section 
switches, designed and constructed by Messrs. Als- 
Thom Company, of Saint-Ouen, for 220-kV service, 
are installed in the switching station. 

The combined generating plant in the Sarrans 
and Brommat power stations will have a capacity 
of about 270,000 kW at full load. The transmission 
lines completed or under construction will enable 
120,000 kW to be transmitted in the direction of | 
Paris and 100,000 kW to Saint-Etienne and Mar- | 
seilles, the balance being available for the 150-kV 
network. A hydraulic station connected to impor- 
tant power-consuming centres can well operate 
for 3,000 hours a year, which would give to the 
Brommat and Sarrans stations combined an output 
of 800,000,000 kW-hr. Owing to the water-storage 
facilities available and the good intercommunication 
with the Alpine hydro-electric systems, the water 
coming down the Truyére valley will be well utilised, 
and it is anticipated that in good years the output 


the railway with continuous current at 1,500 volts. 
In 1935, when the Sarrans station has been started 
up, a second line over this route will be completed. 

The portion of this line between Maréges and 
the north was originally intended for operation at 
150 kV, but, owing to the ample conductor spacing 
of 7-8 m. (about 25 ft. 7 in.) allowed, it has been 
found possible to change to 220 kV by the addition 
of more insulators. The average span is 250 m. 
| The lines, of aluminium steel, are 293 sq. mm. in 
| cross-section from Egouzon northwards, a distance 
of 168 km., and 355 sq. mm. from Maréges to 
| Eguzon, a distance of 142 km. Between the main 
switching station above Brommat and Maréges; 
over a distance of 85 km., the most recently con- 
structed line, the section is 400 sq. mm. The 
second line will have a section of 400 sq. mm, right 
through to Paris. Interchange facilities will be 
arranged at the three sub-stations on the way, so 
that if one section breaks down it will be possible 
without excessive line losses to pass the 200,000 kW 
over the single line left intact. 

In conclusion, as illustrating the importance of 
the Truyére district from an hydro-electric point of 
view, reference may be made to Fig. 39, which shows 
the position of the Sarrans and Brommat stations 
in relation to other stations in the same area, 
and the further points at which projected power 
stations could be built in the future. 

The Société Generale d’Entreprises, of Paris, 
consulting engineers, are to be congratulated on 
this fine piece of work, and the writer wishes to 
acknowledge his indebtedness in connection with 
the preparation of this article to M. C. Duval, 
electrical director of the Société, to M. L. Duval, 
his son, and also to the Truyére Power Company. 
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Photometry, Industrial Illumination.— Attention 
has been paid to the sources of error affecting the 
performance of photo-electric photometers for 
precision and routine work. As a result, such 
apparatus has been so far improved as to warrant 
extensive inter-comparison between visual and 
photo-electric results on routine test work and 
standardisation. A considerable measure of success 
has already been achieved, and the measurement of 
lamps to commercial accuracy—an important and 
growing section of the department’s test work—is 
now being carried out with apparatus embodying 
photo-electric cells. For this work, of relatively 
low accuracy, the photo-cell is used in conjunction 
with a thermionic bridge. Recent modifications, 
including the provision of a short-period bridge 
galvanometer and a grid potentiometer to read 
directly in lumens, have rendered the instrument 
very suitable for rapid measurements. The cell 





may reach 1,000 million units. The average power- 
availability curve of the Upper Isére in the Alpine | 
region, is shown at A in Fig. 38, and that of the two | 
Truyére stations at B. Curve C shows the combi- | 
nation of these and well illustrates the smoothing- 
out of the power-availability curve over the year, | 
following on the interconnection of the two supplies. | 

The trunk lines so far constructed and in progress | 


used is of the thin-film potassium type with liquid 
compensating filter. For work demanding high- 
precision directional and mean spherical measure- 
ments, attention has been directed to the improve- 
ment of an electrometer photometer. The actual 
photometer being developed at present is a sub- 
stitution instrument employing a rubidium thin- 
film cell with liquid compensating filter. High- 


in France constitute a system that in a few years | precision, photo-electric photometry calls for very 


will probably permit of all 
centres to the south of the Seine being supplied | 
from water-power stations, those in the north 
relying on the northern and eastern colliery regions 
for their power. A little linking up would make 
possible a Western Europe system, with ( 
France, Italy and Switzerland, supplied from both 
hydraulic and colliery areas. 

The existing trunk line to the Chevilly main sub- 
station, to the south of Paris, which is about 245 
miles long, connects with sub-stations at Maréges, 
Eguzon and Chaigny, near Orléans. At the first 
two of these stations water-power generating 
stations are linked in. This line has a capacity of 
about 100,000 kW. On the electrified section of 
the Orléans Railway from Egouzon to the north 
there are also two 90,000-volt transmission lines 


which link into the special sub-stations feeding 


rermany, | 


power-consumption | careful screening, and the error due to stray light 


reflected from the black velvet curtains of the 
| optical bench, which may account for 0-1 per cent. 
| to 0-2 per cent. of the illumination at the photo- 
meter, is at present receiving consideration. 

The important influence of glare on the effective- 
|ness of illuminating and signalling systems con- 
tinues to demand experimental research, and recent 
| work along these lines has brought into prominence 
la physiological effect of great interest inasmuch as 
personal vision enters very largely into the appraisal 
|of lighting schemes. The effect in question arose 
| from an endeavour to measure the area of the pupil 
of an observer’s eye under various conditions of 
|illumination. For this purpose the instruments, 
| termed a pupillometer, shown in Fig. 36, page 673. 
was designed. In this apparatus two juxtaposed 
photometric fields are matched in brightness. One 





of the fields is illuminated by rays entering the 
eye in a small axial pencil so that all the rays are 
collected whatever the pupil size, while the other 
field is illuminated in the ordinary way so that the 
amount of light collected varies according to the 
area of the pupil. When this instrument was 
used, the results obtained were anomalous and 
could be explained only if the luminous efficiency 
of a ray terminating at an image on the retina 
depended on the point in the pupil aperture through 
which the ray had entered the eye. Apparatus has 
accordingly been devised for the quantitative study 
of this effect, and takes the form shown diagram- 
matically in Fig. 37.* Here again two superimposed 
fields, derived from a single lamp by the aid of 
reflecting prisms, are viewed by the eye. The 
photometric match is made by a filter method, the 
interposing sectors being shown in Fig. 38. The 
rays illuminating each of the two fields are con- 
centrated into a small bundle at the eye of the 
subject and pass through the pupil at a point. The 
point of incidence of one beam is kept fixed while 
that of the other can be traversed across the pupil, 
a photometric match being made at each point. The 
surprising magnitude of the effect is exemplified by 
Fig. 39, in which are plotted curves, for three ob- 
servers, giving the relative luminous efficiency of 
rays entering the eye at different positions along a 
horizontal line across the centre of the pupil. 

The foregoing experiments form part of a large 
programme of research which is being conducted 
on behalf of the Illumination Research Committee 
of the Department of Scientific and Industrial 
Research. Whilst all this work is based on the data 
of fundamental investigations, much of it is of imme- 
diate application to industrial purposes. Thus, 
a study has been made of existing dock lighting 
installations at various ports, and a report contain- 
ing the Laboratory recommendations on the subject 
has recently been published by H.M. Stationery 
Office.t A similar report comprises a description and 
critique of coal trimmer’ hand lamps. The traffic 
signals now being increasingly adopted in large 
towns are being standardised in form. The specifi- 
cation is being prepared by a committee of the 
British Standards Institution, and, as part of the 
preparation, the Laboratory has conducted experi- 
ments on the transmittance characteristics of the 
glasses and on the polar curves of light distributions. 
After preliminary indoor tests, one selected type of 
signal was set up for critical inspection on a lighted 
experimental roadway in a position corresponding 
to service conditions. Comparison measurements 
have also been conducted on sets of signals in actual 
use at Reading and in Oxford-street. The experi- 
mental road at the Laboratory has also been used for 
determination of the degree of glare experienced 
by a motor-car driver approaching a headlight- 
carrying vehicle. This work, under typical outdoor 
conditions, has revealed the importance of factors 
hitherto often regarded as negligible, such as the 
enlargement of the glare source by irradiation, and 
the foreground haze due partly to the driver's 
own headlights and partly to those of the approach- 
ing car. Comparison with existing data on eye 
sensitivity indicates that in practice the effect of 
glare angle is somewhat greater than would be 
anticipated. The work is to be pursued through the 
winter, especially in foggy weather, when one of the 
objects to be decided is whether a coloured head- 
light presents any definite advantage over a white 
beam. 

Another line of illumination research in which 
advances have recently been achieved relates to the 
day lighting of rooms. The limitations imposed on 
the application of small-scale models to the deter- 
mination of the daylight factor in rooms with an 
unobstructed outlook, due to the circumstance that 
the horizon is practically at infinity, are not opera- 
tive when there is a vertical obstruction facing the 
window of the room—a case of considerable impor- 
tance in office buildings. In such a case, the distance 
from the window of an obstruction subtending a 





* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 
illustrations from the Report included in this review. 


t+ “ Industrial Lighting, Part 1: Docks, Warehouses 
and their Approaches.” Illumination Research Tech 
nical Paper No. 14, July, 1933. 
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large angle will be small enough for representation 
on the model scale, and measurement of the effects 
with a fair degree of accuracy becomes possible. 
Investigation of the relevant problems has accord- 
ingly been put in hand, and Fig. 40 shows the ex- 
perimental arrangement. A model room M, } full 
size, is mounted on its side for convenience in a 
large room 9 ft. by 18 ft. by 12 ft., with a recess 
in one corner. The walls of the large room 
have been covered to simulate the sky, the ground, 
and a vertical obstruction subtending 45 deg. at the 
head of the model window. The obstruction is 
represented in Fig. 40 by the lower part (bounding 
the cross-hatched area) of the right-hand wall of 
the large room. It is approximately equivalent 
to a vertical plane parallel to the plane of the window 
and extending to infinity on either side. For the 
head of the window the equivalence is exact, but 
a small progressive discrepancy occurs for points 
lower than the head. With the arrangement shown 
in the diagram, where L L are 1,000-watt gas-filled 
lamps, SS are translucent screens, and C is the 
observer’s compartment, the “sky brightness” is 
of the order of 30 candles per square foot. By the 
aid of a Macbeth illuminometer with pot-opal 
glass test surface, measurements are made of the 
reflected illumination on the working plane of the 
model, the observation points being viewed through 
holes in the ceiling, which can be plugged when 
not in use. The direct light reaching the points of 
measurement, either from the “sky” or reflected 
from the “ obstruction,” is screened so that none 
but reflected illumination is measured. 

In concluding this review, reference may be made 
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to an investigation which has been undertaken to 
determine the transmission of light by water, with 
the object of ascertaining the most satisfactory 
method of illuminating submerged objects. Meas- 
urements have been made, in the Alfred Yarrow 
Tank, of the brightness of a number of submerged 
grey-painted, metal plates, illuminated by a sub- 
merged motor-car headlight. Other tests, in which 
an inclined opal glass plate was illuminated while 
immersed in a glass-walled tank, served to compare 
the transmission properties of fresh and sea-water. 
No very consistent or conclusive results have so 
far emerged, but the work, when brought to a 
successful issue, should have applications in many 
operations of submarine engineering. 














HIGH-TEMPERATURE STEAM 
EXPERIENCE AT DETROIT.* 


By P. W. Tuompson, Chief Engineer of Power Plants, 
and R. M. Van Duzer, Jun., Production Department, 
The Deiroit Edison Company. 


(Concluded from page 663.) 


Metallurgical Examinations.—Results of both physical 
and microscopic examinations made on _ various 
materials from the two installations have shown 
evidence of slight changes. In no case, however, have 
these changes, loss in strength, or tendency toward 
embrittlement, progressed to such an extent that any 
consideration has been given to replacement of parts. 
It is entirely possible that the changes which have 
been observed will progress at a much slower rate than 
has occurred during the initial period of operation. 
Six different classes of alloy materials have been 
examined after varying lengths of service. These 
include wrought KA2 and KAQ2S and cast Rezistal ; 
medium and high-carbon calorised steel; cast 4-6 
per cent. Cr, 1 per cent. W; nitralloy; cast nickel- 
chromium-molybdenum used in the turbine; and 
Seminole Hard, together with several other bolting 








* Paper read at the American Society of Mechanical 
Engineers’ Meeting, December 4 io 8, 1933. New York. 
Abridged. 





materials. Three different sections of 18-8 material 
have been removed from the Trenton Channel installa- 
tion. Microscopic examination of the samples show 
evidence of carbide segregation at the crystal boun- 
daries. Each successive sample has shown a widening 
of the grain boundaries, although in no sample thus 
far examined has there been evidence of inter-granular 
corrosion. The physical properties would indicate 
that the material is slowly becoming embrittled, as 
evidenced by an increase in hardness and drop in 
impact value. These changes, however, have not 
been of sufficient magnitude to cause any concern. It 
is improbable that failure, should it occur, will ever 
take place without warning. Development of special 
18-8 alloys to inhibit chromium-carbide segregation 
should make this material even more suitable for 
high-temperature steam use. 

Examination of an unused flange, a valve body and 
a desuperheater, all made from cast Rezistal, showed 
that these castings contained inclusions and blow- 
holes. No comparison or conclusions regarding the 
suitability of this alloy can be made, due to the evident 
unsatisfactory condition of these parts as received. 
Of the two installations of calorised carbon steel, the 
first, at Trenton Channel, has been cut up and examined. 
The second, which consists of five-tube elements in the 
intermediate section of the Delray superheater, has 
not been removed for examination. The Trenton 
Channel material, consisting of surface-treated 0-13 C 
tubing, 0-25 C castings and 0-40 C forged headers, 
comprised a small superheating unit connected in 
series at the outlet of the original unit. The heating 
surface was composed of eight elements extended into 
the combustion chamber and directly exposed to 
flame impingement at their lower ends. This unit was 
removed after 3,821 hours of service, 3,305 of which 
were above 1,000 deg. F., due to the excessive growth 
of the forged return bends at the lower ends of the 
furnace tubes. These tubes were subjected to surface 
temperatures as high as 1,600 deg. F. and to combined 
stresses, due to internal pressure and heat flow, as 
high as 3,000 lb. per square inch. Approximately 
10 per cent. of the calorised coating on the furnace tubes 
had disappeared and the remaining 90 per cent. was 
quite brittle. The inside of the tubes was coated with 
magnetic oxide 0-04 in. to 0-08 in. in thickness, and 
measurements showed creep rates as high as 2 per cent. 
per 1,000 hours. The tubing and headers outside the 
setting were in good condition; measurements indi- 
cated no growth; the coating was apparently in a 
similar condition as when installed; there was little 
evidence of magnetic oxide formation, and physical 
properties had changed only slightly. The surface of 
the calorised and sprayed Delray tubes is apparently 
in good condition except in several spots where a 
coarse granular appearance indicates a brittle condition. 
The tubes now have become coated with a +,-in. layer 
of slag, which protects the coating from attack. The 
development now being made to produce a more 
ductile aluminium coating and its application to low 
alloys possessing good creep properties offers possibilities 
for the adoption of this class of material for high- 
temperature equipment. 

Information regarding 4 per cent. to 6 per cent. Cr, 
1 per cent. W material received from several sources 
was to the effect that this steel had a tendency to 
embrittle when subjected to prolonged heating at 
temperatures ranging from 1,000 deg. F. to 1,100 deg. F. 
Inasmuch as several parts made from this alloy were 
in service at Delray and Trenton Channel, a valve of 
this composition was removed from the outlet of the 
Trenton Channel superheater for examination. The 
valve was of 600-lb. A.S.A. standard construction and 
had been in service for a total of 12,995 hours, 10,818 
of which were at a temperature of 1,100 deg. F. The 
test results showed that apparently the material in the 
valve body did not undergo embrittlement and that 
the long service at the high temperatures tended to 
increase the toughness and ductility. This statement 
cannot be made more definite as none of the valve 
material, before being subjected to service, was avail- 
able. Experience with nitralloy would indicate that 
it is unsuited for high-temperature valve trim. Con- 
tinued service has resulted in scale formation and 
pitting of the surface of the trim of two valves installed 
in the Trenton Channel line. This material is sup- 
posedly stainless at steam temperatures in the 700 deg.F’. 
region, but examination of these valves would indicate 
that it cannot withstand the attack of dissociated 
steam at the higher temperatures. 
Results presented by Mr. R. W. Bailey in a paper 
before the Institution of Mechanical Engineers* on the 
embrittling effect undergone by some nickel-molyb- 
denum steels when subjected to stress at high tempera- 
tures led to an investigation of the material used in 
the high-temperature section of the turbine. This 
material definitely fell within the range of nickel and 
molybdenum content which Mr. Bailey stated was 








* See ENGINEERING, vol. cxxxiii, page 261 (1932). 
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susceptible to embrittlement. Material for the investi- 
gation was taken from the original ninth-stage cast 
diaphragm. 

This piece had been in service for 656 hours at 
temperatures not exceeding 250 deg. F., and was 
therefore considered representative of the nickel- 
chromium-molybdenum turbine parts before service. 
The result of tests conducted similarly to those of 
Mr. Bailey, except at 1,000 deg. F., indicates that the 
turbine material is not subject to the sort of embrittle- 
ment that he encountered on wrought steels of nearly 
the same composition, stressed as high as 20,000 Ib. 
per square inch at 842 deg. F. The results obtained 
on the notched }4-in. round specimens in an Izod 
machine showed an increase in impact value rather 
than a decrease. Small specimens suitable for hardness 
readings and microscopic examination were removed 
from the turbine throttle valve after 3,809 hours of 
service, 1,450 of which were at 1,000 deg. F., and 
compared with the diaphragm material. The little 
difference found was not pronounced and may have 
been caused by difference in the heat treatment of the 
original castings. 

Various bolting materials 
different degrees of success. 


have been tried with 


The material which has 


given the best results is a properly heat-treated A.S.S.T. | 


No. 5 chisel steel, having the composition given for 
steel No. 1 in Table VILL. This alloy possesses good 
creep-resistance properties and a high-tensile value 
at room temperature. Bolts made from this steel are 
given an oil quench from 1,650 deg. F. and drawn at 
about 1,100 deg. F. to give a Rockwell C hardness 
value of from 42 to 45. Threads are cut after heat 
treatment to prevent the formation of cooling cracks 
at the thread roots. Trouble experienced with 
quenching cracks has been eliminated by removing the 
decarbonised mill surface prior to heat treatment. 
This steel is not entirely stable after prolonged service, 





ential between the inside and outside of the joint 
and differences in coefficient of expansion of the joint 
materials, and creep stress caused by the plastic 
condition. In order to eliminate the thermal stresses, 
so-called temperature compensated joints were tried. 
These consisted of joints using 18-8 bolts and having 
spacers between the flange and nut of a material similar 
to Invar. The bolt and spacer lengths were so selected 
that any tendency to pick up or lose load was com- 
pensated for by the difference in coefficient of expansion. 
These joints failed due to the rather high stresses 
selected and failure to consider the plastic phase 
at the operating temperature. 

The second class of joints used were similar to the 
original joints with materially-increased flange and 
bolt dimensions. Two 5-in. joints in the Trenton 
Channel line, made up with the bolt stress limited to 
10,000 lb. per square inch, have been in service over 
16,000 hours. These are Van Stone type with serrated 
facing, KA2 flanges, steel No. 1 bolting materia! and 
gy-in. plain monel gaskets. The 900-Ib. flanges in 
one joint were increased to 3}-in., while the 1,500-Ib. 
flanges in the second joints were made 4}-in. in 
thickness. 

All of the bolted joints in the Delray line, with 
the exception of the joints on either side of the super- 
heater outlet valve, were made to either the 900-Ib. 
or the 1,500-lb. A.S.A. standard. Leaks which occurred 
in two 8 in., 1,500-lb. joints after 6,795 hours of service 
were due to plastic deformation of the gasket faces 
rather than to dishing of the flanges or creep of the 
bolts. 

Full-strength mechanically-reinforced welded joints 
are in service in both installations. The mechanical 
reinforcement, consisting of collars over three Trenton 
Channel joints and backing up flanges on the Delray 
joints, was added to prevent pulling apart should the 
18-8 weld metal ever disintegrate due to inter-granular 





with the exception of the difficulties encountered with 
the 600-lb. standard pipe joints, have been confined 
almost wholly to the turbine throttle valve. Excessive 
growth of the lower ends of the calorised superheater 
tubes at Trenton Channel caused their removal before 
failure occurred. Creep of other parts has been 
measured, but in no case where changes have been 
observed is the creep occurring at an alarming rate. 
The throttle-valve trouble has been caused by dishing 
of the bonnet joint flanges, with the result that it has 
been impossible to maintain a tight joint. The body 
itself has also exhibited changes amounting to creep 
rates as high as 3-5 per cent. per 100,000 hours, based 
on measurements made during the last 6,083 hours of 
operation. 

This growth caused slight binding of the main disc 
on one occasion. Measurements of parts of the turbine, 
other than initial readings, have not been obtained 
except in the case of the valve chest, where a special 
measuring device was provided by the makers to 
determine the overall change in length. The changes 
measured have been insignificant. The last reading 
obtained at this location showed a slight decrease, 
which would indicate warping. It is probable that 
excessive changes have not occurred in the turbine. 
The running characteristics have not changed and leaks 
have not been experienced at any of the bolted joints 
on the high-pressure cylinder. 

The periodic measurements that have been made 
of the tubes in the Delray superheater are of rather 
doubtful value. Two types of readings are being 
taken from stainless-steel measuring points ; diameters 
with micrometers and length measurements with a 
special 20-in. micrometer trammel. The close group- 
ing of the tubes has made it impossible to obtain 
diameters other than at the top of the middle section 
where tube temperatures are in the neighbourhood 
of 900 deg. to 925 deg. F. Where the length readings 


TABLE VIII.—CHEMICAL ANALYSES OF BOLTING MATERIAL. 


Trade Name 


Seminole hard 
Rezistal, 2¢ 

Supertemp 
722 

D-1 

SAE 3140 
Vibrac 


as is evidenced by a drop in impact value, hardness, 
and tensile strength. Less joint maintenance has been 
experienced with this bolting, notwithstanding its 
change in properties, due to its high elastic and plastic 
properties. 

Steel No. 2, although possessing good resistance to 
creep, was found to be subject to severe embrittlement 
and did not possess sufficient elastic strength to 
withstand the thermal stresses encountered in the 
warming and cooling of a steam line. One set of 
bolts made from Steel No. 3 required tightening once 
during 10,893 hours of service and showed a drop in 
impact value of approximately 50 per cent. Steels 
4, 5, and 6, in the condition used, have required frequent 
tightening to compensate for creep. Bolts made from 
steel No. 7 were supplied with the turbine. Their 
behaviour has been satisfactory except in the throttle 
valve bonnet joint, where stresses have been too high. 
It is believed that with the new valve now installed 
this condition has been corrected. 

Pipe-Joint Experience.—Troubles encountered with 
bolted pipe joints have been many and varied. In 
the authors’ opinion, it is doubtful whether with present 
materials bolted joints can be designed to give the 
same trouble-free operation at temperatures of 1,000 
deg. to 1,100 deg. F., that has been experienced with 
present designs at 700 deg. to 750 deg. F. From 
experience gained, however, with the original joints 
at Trenton Channel, it has been possible to construct 
two joints that have now been in service for over 
16,000 hours at steam temperatures above 1,000 deg. F. 
without attention. Full strength welded joints appear 
to be the answer to the high-temperature jointing 
problem, although there is much to be learned regarding 
the behaviour of weld metal under stress at high 
temperature and the weldability of desirable high- 
temperature alloys. It was rather fortunate, in one 
respect, that the original joints at Trenton Channel 
were not made heavier than the 600-lb. A.S.A. flange 
standard as troubles were soon encountered which led 
to improvements in design. Some of the difficulties 
probably would not have been anticipated in the turbine 
installation at Delray had these joints been made more 
substantial. This original design led to the use of 
various joints which fall roughly into five classes. 

Two types of stress, aside from stress due to internal 
pressure and bending moment imposed by change 
in position of a line, appear to cause most of the 
difficulty in high-temperature bolted joints. These 
are thermal stress caused by the temperature differ- 





Ni Mn 


25 


0-8 
62 


corrosion at the fusion zone. Additional time is needed 
to determine definitely whether such precaution is 
or is not necessary in 18-8 welds. It would appear 
from examination of the fusion zone of welding on the 
18-8 tube removed from the Trenton Channel super- 
heater, that the region affected by welding does not 
undergo any more rapid change than the parent metal ; 
at least when under no stress. This particular welding 
was used to fasten lugs to hold the tube protecting tiles. 
These joints have given no trouble. Another class of 
joint in service, embracing the Sargol and Sarlun, is 
seal-welded. The original Trenton Channel joints 
were provided with Sarlun welding lips, two of which 
were welded after trouble was experienced maintaining 
a tight-gasketed joint. During the 17,236 hours of 
service it has been necessary twice to repair cracks 
which developed in each joint as a result of bolt elonga- 
tion. The modified Sargol-type joints, used in the 
interconnecting and outlet piping of the Delray super- 
heater, where the steam temperature varies from 
850 deg. to 1,000 deg. F., have given no trouble. 

The high stresses encountered in the Trenton Channel 
joints, and a desire to obtain satisfactory joints for 
the 600-lb. flanges of the valve at the superheater 
outlet, led to the design of the hairpin-type spring 
joint. The first of these joints installed at Trenton 
Channel consisted of springs, of hairpin shape, placed 
between the flange and one nut on each bolt. The 
springs were designed to maintain a unit gasket 
pressure of ten times the S.S.P. during the warming 
and cooling of the joint, by compensating for the 
unequal expansion between flanges and bolts. The 
bolts were stressed to approximately 10,000 Ib. per 
square inch, and the outer end of the spring was 
stressed to about 17,000 lb. per square inch. The 
joint was remade after 1,532 hours’ service, and has 
since remained tight for nearly 15,000 hours. The 
temperature at the highly-stressed outer portion 
of the spring does not exceed 600 deg. F. with 1,100 deg. 
F. steam in the line. The two Delray joints which were 
designed with a maximum spring stress of 60,000 Ib. 
per square inch, leak when being placed in service, 
due to water accumulation. They tighten up, however, 
when this water is evaporated. This design is not 
recommended because of the spring weight and cost. 
Its use was desirable in our case to prevent overstressing 
the valve flanges which were ordered to the 600-lb. 
standard before sufficient experience was obtained 
at Trenton Channel with this standard. 

Creep.—Troubles due to growth or creep of parts, 
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were taken, sag of the tubes caused by the resistance 
offered to expansion by the cast walls of the setting 
caused erratic measurements of no value as far as 


creep information is concerned. Changes in diameter 
of three of the 0-30 C to 0-40 C, 24-in. O.D., %-in. 
wall steel tubes and three KA2B, 2}-in. O.D., 0-203-in. 
wall alloy tubes observed during the last measuring 
period of 5,005 hours indicates that the steel tubes 
are growing at an average creep rate of 4-4 per cent. 
per 100,000 hours, while the alloy tubes are growing 
at a corresponding rate of 5-3 percent. The calculated 
design stress for the steel tubes was 2,000 lb. per square 
inch, and for the alloy tubes 4,300 lb. per square inch. 
Measurements of the headers and fittings in the alloy 
sections have not been made since the equipment 
was placed in operation. 

Changes of importance have not been observed 
at the point of maximum design stress of 6,400 Ib. 
per square inch in the 8-in. Delray pipe line or in any 
of the fittings in this system. Measurement of a 
section of 54-in. O.D. chrome-tungsten tubing after 
service in the Trenton Channel line showed no change 
after 7,465 service hours. The measurements made 
on the original 18-8 Trenton Channel piping have 
not been of sufficient accuracy to indicate the small 
changes that have probably occurred under the low 
design stress of 3,200 lb. per square inch. Dishing 
of the bonnet flanges of the 600-lb. chrome-tungsten 
valve, removed from the Trenton Channel piping 
system after 12,995 hours, amounted to approximately 
0-014 in. on the body flange and 0-011 in. on the bonnet 
flange. The contact faces of the main body flanges 
dished 0-004 in. on one end and 0-007 in. on the other. 

It has been found in certain instances where dia- 
metrical measurements have been taken, that it is desir- 
able to take more than one dimension in the same plane. 
Part of the change which occurs may be due to relief of 
internal stresses, not removed during fabrication, causing 
the part to distort or to assume an out-of-roundness 
in no way connected with creep. This fact should be 
kept in mind as well in the measurement of parts 
subject to bending stresses, since changes may occur in 
the plane of the bending moment which are not shown 
because of improper location of the measuring points. 
In regard to the measuring points, welded stainless 
steel beads have been used to prevent scale formation 
detracting from the accuracy of subsequent readings. 

Observations have indicated that higher design 
stresses could have been selected for certain parts of 
both installations. The original design was based on 
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a combined stress which would keep the creep rate 
of the order of 1 per cent. in 100,000 hours. This was 
probably too conservative, as in certain parts of the 
installation, such as piping, creep tends to relieve 
high bending stresses, thereby dropping the combined 
working stresses. The so-called elastic stresses cannot, 
however, be entirely disregarded, as it is necessary 
during start-up periods to consider the magnitude 
of forces set up at anchor points and at flanges. 

Operating Experience.—No unusual precautions have 
been found necessary in the operation of either the 
Trenton Channel or Delray installations. The turbine 
has received more than ordinary attention due, pri- 
marily, to the experimental nature of the unit rather 
than from any hazard connected with the use of 
1,000 deg. F. steam. Major troubles have not occurred 
with either the turbine or the superheater. Experience 
with the Trenton Channel superheater and piping 
system has had to do more with the pipe joint troubles 
already mentioned in some detail. The following 
remarks regarding operation, therefore, are confined 
to the Delray apparatus. 

Operating a turbine with 1,000 deg. F. steam is little 
different from operating with lower superheat. The 
present starting cycle used in placing the installation 
in operation consists in starting with 700 deg. to 
750 deg. F. steam and applying 30 per cent. load to the 
turbine before the temperature is increased. The 
same procedure, in the reverse order, is followed in 
taking the unit out of service. It is believed that 
the use of higher temperature steam would tend to 
complicate the starting cycle because of large tempera- 
ture differences which would exist in the turbine. It 
is the authors’ opinion that units which may in the 
future be built for 1,000 deg. F. operation should be 
provided with either a low-temperature source of 
starting steam, or a desuperheater in the turbine lead, 
to prevent the occurrence of severe high thermal 
stresses during the starting period. 

A clearance indicator mounted at the front end 
of the high-pressure cylinder showing the movement 
of the rotor relative to the casmg has been used as a 
guide in determining a safe rate for changing load or 
steam temperature. The forged rotor, a smaller metal 
mass than the casing and in more intimate contact 
with the steam, is more responsive to temperature 
changes. Its movement is watched, therefore, to 
prevent going below a safe minimum axial clearance 
of 0-010 in. to 0-015 in. on the leading edge of the 
fifth wheel. No maximum rates of load or temperature 
change have been determined, but load has been 
applied at the rate of 1,000 kW per minute from 30 per 
cent. to full load without producing vibration or a 
clearance change ~exceeding 0-045 in. Normally, 
load is changed at a rate of 1,000 kW per 3 minutes 
to 4 minutes, and temperature is changed at a rate 
of 100 deg. per hour. This last rate is an arbitrary 
one and might be exceeded without difficulty. Atten- 
tion should be given to this detail of running clearance 
in any turbine designed to operate at high temperature 
or under rapidly fluctuating load conditions. 

During the initial period of operation the steam 
temperature was increased in increments of 25 deg. 
to 50 deg. above 900 deg. F., allowing the unit to 
operate approximately one week at each temperature 
until 1,000 deg. F. was reached. During this period 
of operation, growth of the throttle-valve packing 
sleeve occurred causing the stem to bind. The original 
semi-steel bushing was replaced with one having a 
nitrided surface and no evidence of growth has since 
been observed. Similar bushings in the five control 
valves were also renewed with nitrided parts as a 
precaution. Recurring leakage of the throttle valve 
bonnet joint led to the procuring of a new and heavier 
valve casting. 

Upon examination of the high-pressure cylinder 
interstage packing after 3,809 hours’ service, evidence 
was found of more than normal wear, caused, presu- 
mably, by the binding of the packing segments against 
the retaining pin, which resulted in rubbing during 
starting. The outer high-pressure shaft packing which 
had been examined on previous occasions, indicated 
a similar condition. Recent examination of the outer 
packing after being refitted and subjected to 7,422 
hours’ additional service still shows wear, but not to 
the extent previously found. All of the packing is of 
the saw-tooth type made in rings of four segments each. 
The rings are loosely fitted into tee-slots and held in 
proper relation to the shaft by flat-leaf springs which 
allow the packing segments to move outward in case 
of shaft deflection. Maintenance figures for the 
turbine are not in line with other turbines operating 
at lower temperatures because of the experimental 
nature of the unit. It has been inspected at frequent 


intervals and has received more attention in general 
than would normally be thought necessary. With the 
exception of the throttle valve and bushing replace- 
ments, no maintenance costs of an extraordinary 
nature chargeable to the high-temperature steam have 
been incurred. 





Expense incurred in the maintenance of the super- 
heater has been principally for replacing the small 
tube-protecting tiles in the lower radiant section. The 
excellent results obtained with these tiles cemented to 
the straight tubes in the Trenton Channel unit led to 
their use for protection of the curved radiant tubes in 
the Delray superheater. Trouble developed at the 
start in maintaining these tiles in place because of 
insufficient clearance between the ends of the blocks 
and relative movement between adjacent tubes, which 
tended to push them from place. Insistence on the 
part of the manufacturer that operation should not 
be continued at outlet steam temperatures above 
900 deg. F. when any radiant tubes were unprotected 
led to a change in the method of insulating the back 
of the tubes. Tie bars, holding the tubes in groups 
of 12, were added to reduce the relative movement of 
adjacent tubes, and the tile shape was altered slightly 
to provide greater clearance between tiles. These 
changes have materially improved the service continuity 
of the refractory lining. At the present time, should 
a tile drop out of place during operation, the tempera- 
ture is not lowered and the tube is allowed to remain 
bare until the next shut down. 

Water collecting in the U-shaped tubes forming the 
furnace bottom has complicated the starting process 
somewhat. The procedure is to admit no steam to 
the superheater until after the fire has been started, 
and temperatures of about 300 deg. F. are indicated 
on the tube thermocouples located at the bottom of 
three arbitrarily selected tubes. The power-operated 
relief valve at the outlet is then opened to provide. a 
sufficient circulation of steam to carry out any remain- 
ing water. Conditions are then satisfactory for 
admitting steam to the turbine for starting. The 
Trenton Channel installation has now been operated 
for a total of 23,000 hours, of which 16,311 were at 
1,100 deg. F., and the Delray equipment has been 
operated for 11,231 hours, of which 7,832 were at 
1,000 deg. F., up to September, 1933. 

Concluding Comment.—In summing up the experience 
recorded to date with the two high-temperature instal- 
lations, the information that has been gained on 
various types of construction and the results of metal- 
lurgical examinations would indicate that the use of 
steam equipment at temperatures as high as 1,000 deg.F. 
is entirely feasible. It is safe to say that a plant could 
now be built to operate on 1,000 deg. F. steam and 
that reliable service could be expected. Although the 
authors may have appeared to stress the shortcomings 
and difficulties, it is not their intention to convey the 
idea that these are of a serious nature or in excess of 
the general run of troubles to be expected with any 
equipment of an entirely new and untried design. 
It is not the purpose of this paper to present the 
economics of such a choice of steam conditions. In 
the authors’ opinion it is doubtful whether such a 
selection could be justified if high-temperature resisting 
materials now available were used. Further metal- 
lurgical research may produce such materials at a 
much lower cost, which will in the future give economic 
justification to the use of 1,000 deg. F. steam. 


THE CONDENSING AND FEED-HEAT- 
ING PLANT OF THE BATTERSEA 
STATION OF THE LONDON POWER 
COMPANY. 


THe general arrangement of the condensing and 
feed-heating plant, which has been installed in the 
Battersea Power Station of the London Power Com- 
pany, has already been described in ENGINEERING,* 
but by permission of Dr. 8. L. Pearce, engineer-in- 
chief, we are now able to add some further information 
regarding its construction and the proposed method 
of operation. The lay-out of this plant, which works in 
conjunction with the two 67,200-kW turbo-alternators 
supplied by Messrs. Metropolitan-Vickers Electrical 
Company, and recently describedt, is shown in Figs. 1 
to 4, Plate XXIX. It consists primarily of two twin 
horizontal surface condensers with a cooling surface of 
60,000 sq. ft., which were manufactured by Messrs. 
Richardsons, Westgarth and Company, Limited, Hartle- 
pool, and are attached direct to the exhaust branches of 
the low-pressure turbine, the weight being supported on 
16 springs. When supplied with circulating water at the 
rate of 2,850,000 gallons per hour at a temperature of 
55 deg. F., these condensers are capable of maintaining 
a vacuum of 29-1 in. with the barometer at 30 in. and 
when condensing the steam from the turbine at the 
normal rating. The arrangement of the tubes and 
drain plates is in accordance with the latest Contraflo 
regenerative design, and is such that the condensate 
es to the extraction pumps at a temperature which 
is practically equal to that corresponding to the vacuum. 
The bodies of these condensers, of which the maximum 
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internal diameter is 13 ft. 5 in., are built up of mild 
steel plates, suitable internal and external systems of 
stiffening members being provided. Considerable use 
was made of the Quasi-arc welding process in construct- 
ing the shells. The tube plates, which are in halves, 
are of rolled naval brass, and are placed 20 ft. 2 in. 
apart. The three supporting plates are j-in. thick 
and are spaced unequally to prevent vibration. The 
tubes, having an outside diameter of 1 in., are of Admir- 
alty mixture and are packed at each end with cotton 
cord packing and screwed ferrules. The tube banks and 
water boxes are arranged for two passes of circulating 
water and, in accordance with the London Power 
Company’s standard practice, the condensers are so 
arranged that when in position, the tubes have a fall 
towards the return water box, thus facilitating drainage. 

The water boxes themselves are one-piece castings, 
and were the first to be machined on a 25-ft. Richards 
boring and turning mill, which the manufacturers 
installed to enable them to deal with units of this 
size. The doors of the boxes are in halves and are 
constructed from steel plates, which are stiffened 
externally by vertical angle bars and horizontal bulb 
angles, arranged back-to-back in pairs. Each half 
door is provided with five examination openings, 
which are normally closed by swing doors. These 
doors are fitted with rotating cross-bar attachments 
to facilitate rapid opening. Central door-operating 
gear is installed at each end of the condenser, so that 
each half-door can be swung out as a whole, and the 
interior of the water boxes and tubes examined. The 
pipes conveying the circulating water to and from the 
inlet and outlet water boxes are of 4 ft. bore. Each pair 
of twin condensers is connected by a balancing pipe, 
and the atmospheric exhaust branches, with which 
each condenser is provided, can also be interconnected. 

These atmospheric exhaust branches contain a 30-in. 
exhaust valve of the balanced-lift type, which com- 
prises a gunmetal-faced cast-iron valve of conical form 
in a cast-iron body and cover. This valve is mounted 
centrally on a guided steel spindle, which engages with 
a cross shaft, the latter carrying an external lever with 
a movable counterweight. It was also furnished 
by Messrs. Richardsons, Westgarth and Company, 
Limited, and is designed to operate at a pressure slightly 
above that of the atmosphere, a cushioning effect 
being obtained both on opening and closing by means 
of an externally-mounted dash-pot. A float-con- 
trolled water sealing tank is attached vo the valve body 
and automatically maintains a water seal at the valve 
face. 

The main atmospheric exhaust pipe is connected to a 
hand-operated vacuum-breaking valve of the guided 
mushroom type with an integral balancing piston 
working in a chamber, which is in communication with 
the condenser vacuum space. A bell-crank hand lever 
is fitted in an extension to the valve body casting, the 
operation of which lifts the valve from its seat and 
admits air to the condensers, when it is necessary to 
break the vacuum. A sealing-water tank, which 
automatically maintains a water seal, both at the 
valve face and at the piston packing, is also fitted 
adjacent to this valve body. 

The condensate flows into a reservoir, which is 
common to the twin condensers of each unit, whence it 
is withdrawn by the extraction pumps and discharged 
to the air ejectors. These extraction pumps, which 
were manufactured by Messrs. Mather and Platt, 
Limited, Manchester, are installed in duplicate. They 
are of the centrifugal two-stage type with the casing 
split on the horizontal centre line. A sealing channel 
is provided to prevent air leakage and to make a 
sealing connection to the stuffing boxes at both ends. 
Each pump is capable of handling the condensate up 
to the maximum rating of the main unit, and at a 
temperature corresponding to the vacuum. The power 
absorbed under these conditions is 101 brake horse- 
power. The minimum positive head on the suction 
side is 29 in., the total head being made up of the 
vacuum, and static and frictional heads, together with 
the positive head of 15 lb. per square inch, which has 
to be provided in the feed pump suction line. To 
ensure satisfactory parallel operation, the pumps have 
a pressure-rising characteristic. 

The heater drain extraction and delivery pumps, 
which operate in conjunction with the feed-heating 
system, are mounted on the same shaft as the ex- 
traction pumps. The former are also of the two-stage 
centrifugal type, their suctions being connected to 
the drain flash box of No. 3 high-pressure feed heater as 
described below, while the latter are of Messrs. Mather 
and Platt’s Medivane type and discharge into the main 
feed-pump suction. The combined units are capable 
of working up to the maximum rating of the main set, 
the power absorbed being 29-7 brake horse-power. 
The total head on these pumps was determined by the 
fact that the heater-drain delivery pump must be capable 
of discharging into the feed pump suction main under 
all conditions of operation, and must therefore generate 
a head in excess of the maximum that can occur in that 
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main. This series of pumps is driven by a 150 brake | 
horse-power, 3,000-volt, three-phase motor, running at 
970 r.p.m., which was manufactured by Messrs. 
Lancashire Dynamo and Crypto, Limited, Trafford 
Park, Manchester. 

The working air ejectors for each unit are installed cs 
in duplicate and were manufactured by Messrs. Fig. 8. 
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Richardsons, Westgarth and Company, Limited. They o> 
are installed on and operated from the mezzanine floor 
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level, being carried upon girders, which are supported 

















on the turbine block at one end, while the other is ‘wg 





connected to the columns separating the turbine 4 
house from the auxiliary annexe. Each ejector is of 
the Contraflo compact, three-stage, steam-jet com- 
pression type and is fitted with intermediate and final 
surface condensing compartments, through which the 
condensate passes on its way from the condenser to 
the extraction pump. The body, single header and | 
doors are of cast-iron and the tube plate is of mild | ¢ 
steel. The condensing surface of the two intermediate | ~~ —_- 
and final compartments is formed of copper hairpin | 4 
tube elements, which are expanded into the tube plate 
and beaded over. The primary steam jets are in| 5 3 3 
duplicate, the combining tubes being mounted in a | —— 
separate air suction, which is attached to the body of | L L, 
the ejector. The second and third stages are fitted v 
with single jets, the combining tubes being mounted in (seen) ~M kK 
the body of the ejector. In all cases the combining | 
tubes are of cast-iron, gunmetal bearing sleeves being 
fitted to facilitate withdrawal. 

The steam jet nozzles are of Monel metal and are 
screwed into regulating needle-valve chests of forged | the needle valve. A re-circulation stabilising device 
steel. The needle valves and their seats are of the | is fitted at the throat of the third stage combining 
same material, while the needle-valve spindles are of | tube and at the outlets of all the combining tubes are 
stainless steel with outside screws and metallic | water jets, the latter being supplied with condensate 
packing. The needle-valve chests are supplied with \from the ejector condensate discharge line. The 
steam at the full operating pressure and temperature, | primary and second stage ejector drains are passed 
the pressure at each jet being regulated by adjusting | into the main condenser through gravity balancing 
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loops, which are fitted with mud boxes. The third stage 
drains are passed through a vapour sealing loop into 
the common drain tank at the basement floor level. 
From this tank the drainage is transferred to the 
drain cooler or main condenser through an automatic 


float valve. 
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Each ejector is capable of withdrawing 550 lb. of 
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aerated vapour per hour from the condensers, when the 
latter are operating at a vacuum of 29-1 in. of mercury, 
the air being finally discharged to the main atmospheric 
exhaust pipe though light spring-loaded Kinghorn 
type air-release valves. For use at starting, when the 
amount of condensate available from the main con- 
densers may be insufficient to ensure proper operation 
of the ejectors, a hand-operated by-pass is led from 
the ejectors to nozzles fitted in both condensers. 

The necessary pressure and vacuum gauges for the 
above plant are grouped on kiosk-type boards between 
the two air-ejectors of each unit. The panels of these 
boards are of steel plate with crystalline dull black 
enamel finish and silveroid beading. The gauges 
are of the Budenberg central zero type and are placed 
behind bezels on the_panels, dashboard lighting being 
fitted. 

To facilitate rapid starting, each unit is also provided 
with a starting ejector. This is of the steam-operated 
multi-jet single-stage type, the ejector body and com- 
bining tube being of cast-iron, the nozzle holder of cast- 
steel and the nozzles of Monel metal. It is also 
supplied with steam at the full station pressure and 
temperature, the pressure at the nozzles being regu- 
lated by stop valves. The air exhausted from the 
condensers by the starting ejector is discharged into 
the atmospheric exhaust pipe through a 10-in. balanced 
non-return air-release valve, which is fitted with an 
automatic water seal and interrupter. This interrupter 
suspends the supply of sealing water when the 
ejector is in operation. When the low-pressure 
turbine glands are sealed, the starting ejector enables 
a vacuum of 25 in. of mercury to be established in the 
condensers from atmospheric pressure in about five 
minutes. 

A diagram of the feed-heating arrangements is given 
in Fig. 8, in which A represents the condensate receiver, 
B the Contraflo control valve, C the extraction pump, 
and D the ejectors. On leaving the latter the conden- 
sate is passed successively through a drain cooler of the 
Contraflo tubular flash type, the first low-pressure feed 
heater 1, a gland heater, and the second low-pressure 
heater 2, these heaters being supplied with steam 
extracted from the main turbines. The condensed 
extracted steam drained from the second heater is 
flashed down to the first heater, and the combined 
drainage from the two is led to the drain cooler, where 
its temperature is still further reduced before it is led 
to the main condenser. The sensible heat thus given 
up is transferred to the condensate. On leaving No. 2 
heater, the condensate passes through the float drain 
trap O to the high-pressure heaters 3, 4, and 5, and 
thence to the feed pump suction mains. 

The drainage from the starting seal, steam drains and 
gland heater is discharged to the drain tank E and, 
together with the third stage ejector drain, is thereafter 
transferred to the drain cooler or main condenser 
through an automatic float valve. The combined drain- 
age from the drain cooler is led through a gravity sealing 
leg to the vacuum space of the main condensers. The 
body, water-box and doors of the drain cooler are of 
cast-iron, and the tube plates are of rolled brass. The 
cooling surface consists of brass tubes of 1-in. external 


TuRBINE-DRIVEN FEED Pump. 


diameter, which are expanded into the tube plate at one 
end and are fitted with screwed glands and C.A.F. 
gromets at the other. Valves are provided to enable 
the condensate to by-pass the drain cooler. Any air, 
which may be liberated in or enter the drain cooler, 
is conducted by a vent pipe to the main condensers. 

The steam for the three high-pressure heaters is 
drawn from three points on the intermediate pressure 
cylinder of the turbine, while that for the low-pressure 
heaters is taken from the exhaust end of the same 
cylinder and from a connection at an intermediate 
point in the low-pressure cylinder as shown diagram- 
matically in Fig. 8. The final feed temperature is 
355 deg. F. at the maximum continuous rating of 
67,200 kW, and 340 deg. F. at the economical rating 
of 52,800 kW. 

The drainage from No. 5 feed heater is led to a 
flash-box L through the float drain trap N, the vapour 
from which is passed to the steam space of No. 4 heater. 
The drainage from this flash-box and from No. 4 heater 
is led through the drain trap M to a second flash-box L,, 
which, in turn, discharges its vapour to No. 3 heater. 
The residual drainage from No. 5 and No. 4 heaters, 
together with that from No. 3 heater, is then passed 
through the trap K to a third flash-box G, the vapour 
from the latter being led to No. 2 heater. The com- 
bined drainage thus collected is dealt with by the 
heater drain extraction pumps mentioned above, and 
is delivered to the condensate line on the suction 
side of the feed pumps. The drainage from No. 2 
heater is, however, cascaded back to No. 1 heater, as 
already mentioned. 

The heaters are all of the Metropolitan-Vickers 
U-type, and are installed horizontally as shown in 
Fig. 6. In the low-pressure heaters, the feed enters 
one section of a divided water-box and makes two com- 
plete reversals of flow through the U-shaped solid- 
drawn brass tubes. These are expanded into the 
tube plate as shown in Fig. 7, which is a section through 
No. 2 heater. The shells of the low-pressure heaters 
are of cast-iron. The high-pressure heaters are of the 
same general design, but the water-box is divided so 
that only a single flow is obtained. The tubes are also 
of solid-drawn copper instead of brass, and the shells are 
of riveted steel plate. In these heaters the normal 
method of draining the condensate is supplemented by 
an automatic by-pass. If the condensate in the heater 
rises above the level at which it can be dealt with by 
the drain, it flows into a float chamber containing 
a float-operated valve. This valve, which is connected 
to an auxiliary drain, then opens by an amount which 
varies with the water level. If the drainage capacity is 
still insufficient to prevent the water rising in the 
heater body, as might be the case if a tube burst, 
the further lifting of the float operates a tripping 
device, which closes the valves in a special valve 
chest on the heater and thus isolates the latter on the 
water side. In this way, the turbine is safeguarded 
against the ingress of condensate. 

There are four boiler feed pumps in all for the two 
main sets, two of which are steam and two electrically 
operated. They are installed in an annexe to the 





turbine room, as shown in Fig. 9, and are arranged 


between the low-pressure and high-pressure heaters. 
The operating unit in the case of the steam-driven 
pumps is a Richardsons, Westgarth-Brown-Boveri 
turbine of the impulse reaction type, which is designed 
for an output of 1,100 brake horse-power when running 
at 4,500 r.p.m. It is supplied with steam at a pressure 
of from 550 Ib. per square inch to 600 Ib. per square 
inch, and a temperature of 800 deg. F. to 850 deg. F., 
and exhausts into the main condensers. The Siemens- 
Martin forged-steel spindles of these turbines are of 
the drum type, the impulse wheel being forged integrally 
with the spindle. This wheel carries two rows of 
impulse blades, while 34 rows of reaction blading are 
mounted in grooves in the periphery of the drum. 
The first nine rows of reaction blading are made of steel, 
the next 23 rows of brass, and the last two, at the low- 
pressure end, of rustless steel. Steam-sealed labyrinth 
glands are provided at both ends of the spindle. The 
cylinder is divided on the horizontal centre line, the lower 
half, which is made from close-grained cast-iron, also 
incorporating the bearing pedestals and supporting feet. 
The upper half is divided into two parts, the high pres- 
sure portion being of cast-steel and the exhaust portion 
of cast-iron. The high pressure end incorporates the 
annular nozzle chamber and the housing for the double- 
beat steam admission valves. The turbine is fitted 
with the usual main and auxiliary oil pumps, while the 
main governor is of the rodless type. An emergency 
governor is also fitted. The turbine is coupled to the 
pump through totally-enclosed double-helical gearing, 
manufactured by Messrs. David Brown and Sons, 
Limited, Huddersfield, the speed of the pump spindle 
being 1,480 r.p.m. The turbine and reduction gear are 
mounted on the same bedplate, which is cast in one 
piece and is flanged at the driving end for connecting 
up to the bedplate of the pump. The turbines are 
connected to the condensers through a 9-in. back- 
pressure valve, which acts as an atmospheric exhaust 
valve. This is similar in general design to the main 
atmospheric exhaust valve described above. The 
electrically-operated pumps are driven by a 1,100 
brake horse-power, 3,000-volt, squirrel-cage induction 
motor manufactured by the Lancashire Dynamo and 
Crypto, Limited, Trafford Park, Manchester. 

All the pumps are designed to deliver 725,000 lb. of 
feed water per hour at a temperature of 210 deg. F. 
and to generate a pressure of 785 lb. per square inch. 
A minimum positive pressure of 15 lb. per square inch 
is provided on the suction line. The pumps have 
a stable characteristic, i.e., there is a slight, but con- 
tinuous, rise in the pressure generated from 785 lb. per 
square inch at full load, to 860 lb. per square inch at no 
load with constant speed. This, it is claimed, ensures 
satisfactory parallel operation at all loads and freedom 
from surging or water hammer in the feed range. It 
also enables one pump to be brought into commission 
while the others are in operation. To prevent over- 
heating due to churning at no load, a small ported 
valve is provided in the stem of the main non-return 
valve on the pump discharge. This is arranged so 
that when the non-return valve is shut, the small valve 
is open, thus providing the circulation through the 
piping system necessary to dissipate the heat. 

The pumps, a section through one of which is given 
in Fig. 5, are of the multi-stage ring-casing type, and 
have six impeller stages, the middle bodies being 
secured together by longitudinal bolts of high-tensile 
steel. To allow the pump casing to expand freely at 
the working temperature without disturbing its align- 
ment with the driving unit and without interfering 
with the rotor clearances, at the impeller necks and 
hubs, both it and the rotor are supported independently 
on the bedplate. The spindle rotates on pedestal 
bearings, which are mounted direct in the bedplate, 
while the pump is supported on feet cast on the sides 
and near the centre line of the end covers and middle 
bodies. These feet rest on bedplate facings which are 
carried well up each side of the pump as near the 
spindle centre line as possible. The pump casing is 
registered with the bedplate by radial keys in the feet 
at one end, and at the other by a longitudinal key in 
the vertical centre line and on the underside of the 
delivery cover. The stuffing boxes and bearings are 
water-cooled, the former being fitted with leak-in 
bushes, which are supplied with cool water from a point 
in the feed system on the inlet side of the feed heaters. 
There is no leak-off from the pumps, and no sealing 
pumps are employed. 

(To be continued.) 


British STANDARD SPECIFICATION FOR RUBBER 
Bettinc.—The British Standards Institution has issued 
a very comprehensive specification for rubber conveyor 
and elevator belting. Three grades of belts are provided 
for, according to the class of material to be carried, and 
requirements are laid down covering the quality of the 
rubber cover and of the cotton fabric from which the 
belt is made. Copies of the ee which is 
designated No. 490-1933, can be obtained on application 
to the Publication Department of the Institution, 28, 





Victoria-street, London, 8.W.1, price 2s. 2d. post free. 
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THE LATE DR. J. T. MILTON. 


Tue news of the sudden death of Dr. James Tayler 
Milton, at his house at Emsworth, Hampshire, on 
December 13, will be received with regret by naval 
architects and marine engineers in all parts of the 
world. Dr. Milton was for many years Chief Engineer 
Surveyor to Lloyd’s Register of Shipping. He was 
Portsmouth in 1850 and received his general 
education mainly at Greenwich Naval School. In 
1866 he became an engineer student at Portsmouth 
Dockyard and four years later entered upon a special 
course of technical training at the Royal School of 
Naval Architecture, which was then at South Kensing- 
ton, but was transferred in 1873 to the Royal Naval 
At the conclusion of his studies 
class Professional Certificate and 


This 


born at 





College, Greenwich. 
he received a first 
became assistant engineer in the Royal Navy. 


position he only retained for a short time, however, 
| 
to | 


appointed Engineering Surveyor 
Lloyd's of Shipping in 1875. Four years 
later he became Assistant Chief Engineer Surveyor and 
continued in this capacity until 1886, when he was 
manager of the St. Peter's engine works of 
Messrs. R. and W. Hawthorn, Leslie and Company, 
Limited, Newcastle-upon-Tyne. In 1890, however, 
Dr. Milton re-entered the service of Lloyd’s Register 
as Chief Engineer Surveyor and continued to hold this 
position until September 30, 1921, when he retired. 
For his great services to engineering the Senate of the 
University of Durham conferred upon him the honorary 
degree of Doctor of Science, the cere mony taking place 
at Durham on June 28, 1921. 

Dr. Milton’s tenure of office at Lloyd's Register coin- 
cided with a period of rapid advances in the science of 
marine engineering. Among these may be noted the 
adoption of basic¢steel for ships and of highertensile steel 
the introduction of quadruple-ex pansion en- 


having been 


Register 


mack 





for boilers: 


gines and of steam-turbine engines, first with direct 
drive and subsequently with reduction gearing ; the em 


ployment of water-tube boilers and the introduction of 
Diesel and other oil engines and of oil fuel. Dr. Milton 
was closely associated withall these matters and in addi 
tion to his other duties served on several committees 
appointed by the Government to deal with technical 
proble ms He made to 
the Institution of Naval Architects, which he joined 
member 1877 
paper on the “ Strength of Boilers ’’ before 
meeting of the Institution in Glasgow and 
awarded a Gold Medal; 1915, be became an 
honorary vice-president. He was also a familiar 
figure at the of the Institute of 
Engineers and had served on the Council as a member 
or 1908 ; 1918 he 
elected president of the Institute Dr. Milton became 
a member of the Institution of Civil Engineers on 
December 5, 1899, and in that same year contributed a 
Water-Tube Boilers for Marine Engines ” 

was awarded a Telford Medal and Pre- 
mium During the 1902-03 session, in collaboration 
with his son-in-law, Mr. (now Sir) William J. Larke, 
he read a contribution entitled ** The De« ay of Metals,” 
which brought Telford Premiums to the joint authors. 
Dr. Milton became a member of the North-East Coast 
Institution of Engineers and Shipbuilders in November, 


also numerous contributions 


as a in 
he 
the 


wae 


read a 
1utumn 
in 


meetings 


as a vie preside nt since m 


pur pe ron 


for which he 


1886, and of the Lron and Steel Institute in 1891; 
he was made an honorary member of the latter body 
in 1927. He was an original member of the Institute 


of Metals and had the distinction of presenting the 
first paper, on the first day, of the first meeting of the 
Institute, held in Birmingham on November 11, 1908 ; 
this the title “Some Points of Interest 
cerning Copper and Copper Alloys.” He was a member 
of the Council of the Institute from 1908 to 1913, and a 
vice-president from 1914 to 1922. Dr. Milton was also 
a member of the Liverpool Engineering Society and a 
past-president of the Ice and Cold Storage Association. 


bore con- 


THE LATE MR. D. M. SHANNON. 


Mr. Davin McCrorte SHANNON, whose death 
regret to have to record, took place suddenly at the 
early age of fifty-one on December 7, was connected 
throughout his life with the design and construction 
of marine Diesel engines, and had latterly occupied a 
position on the staff of Messrs. “ R.N.” Diesel Engine 
Company, Britannia House, Ampton-street, London, 
W.C.1. He was born in Glasgow and was educated 
at the Royal Technical College and at Glasgow Uni- 
versity. He served his apprenticeship with Messrs. 
A. and P. W. McOnie, engineers, Glasgow, and after- 
wards worked for two years in the gas-engine 
producer-gas plant departments of Messrs. William 
Beardmore and Company, Limited, Parkhead Works, 

His next appointment was with Messrs. 
Stewart and Company, Limited, Glasgow, 
where he was engaged for about twelve months on the 
design of vertical high-speed gas engines. Proceeding 
to Barrow-in-Furness in 1907 he took up a position 
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on the designing staff of the submarine department of 
Messrs. Vickers Limited, which he continued to occupy 
for some three years; during this time he carried oft 
useful work on the design of airless-injection gear. In 
1910, Mr. Shannon was given control of the oil-engine 
department of Messrs. William Beardmore and Com- 
pany, Limited, Dalmuir, and in the following year was 
responsible for the design and testing of one of the first 
British direct-reversing heavy-oil engines, afterwards 
installed on board a yacht for the Marquis of Graham. 

In 1912 Mr. Shannon became technical adviser to 
Messrs. Fairfield Shipbuilding and Engineering Com- 
pany, Limited, Glasgow, and after remaining there 
for two years, joined Messrs. Cammell Laird and 
Company, Limited, Birkenhead, in December, 1914. 
As head of the Diesel-engine department, he was 
largely responsible for the design of the Cammellaird- 
Fullagar opposed-piston, two-stroke, heavy-oil marine 
engine. He severed his connection with Messrs. 
Cammell Laird in 1926 upon his appointment to the 
position of British manager of the oil-engine depart- 
ment of Messrs. Fiat (England), Limited, in which he 
did much development work. Some years later 
Mr. Shannon resigned his position with Messrs. Fiat 
and became associated for a short time with Messrs. 
Newbury Diesel Company, but relinquished this post 
in September, 1932, to take up an appointment on the 
sales staff of Messrs. ‘“‘ R.N.” Diesel Engine Company, 
which he was holding at the time of his death. Mr. 
Shannon was elected a member of the Institution of 
Mechanical Engineers in 1919, and of the Institution of 
Naval Architects in 1928. 


THE SCANDINAVIAN SECTIONAL 
MEETING OF THE WORLD POWER 
CONFERENCE. 


(Concluded from page 479.) 


Tue Papers presented to Section V of the World 
Power Conference dealt with the subject of * Electrical 
Heating ”’ included one on “ Electric Resistance 
in Great Britain,” by Mr. A. G. Lobley. 
During recent years, he said, considerable advances 
had been made in this form of equipment and it was 
now realised that it must taken seriously. Not 
only did its cost for many processes compare favourably 
with other methods, but in many instances it was 
only by its means that the exacting demands of the 
metallurgist could be met. Although the employ- 
ment of simple box furnaces continued to increase 
there was a greater tendency towards the use of con- 
tinuous and mechanically operated furnaces. The 
considerable advances that had been made in low- 
temperature treatment, a field in which control and 
uniformity of the heat were even more important than 
in the higher ranges, had also led to a preference for 
furnaces in which forced-air circulation was employed 
and these had in turn brought about the rapid abandon- 
ment of liquid baths. A further development was 
the use of high-velocity uni-directional air currents the 
outlet temperature of which and therefore that of the 
furnace, could be controlled. Improvements in furnaces 
for the nitriding of steel had been made and as examples 
of large mechanically-operated furnaces, those employ- 
ing recuperative pushers and drums, roller hearths and 
chain link conveyors might be mentioned. The use 
of continuous strip and wire-annealing furnaces was 
increasing, as these gave advantages over batch 
annealing, and yet other advances were the employ- 
ment of special atmospheres for preventing scaling 
and decarburisation in the hardening of high-speed 
and carbon tool steels and of furnaces for vitreous 
enamelling and melting non-ferrous metals and alloys. 

In a paper on “ High-Frequency Induction Fur- 
naces”’ Mr. V. Harbord said that there were 156 
furnaces of this type in use with capacities of from 
60 kW to 1,250 kW each and an aggregate loading of 
36,900 kW. The total output that could be obtained 
from them, working 24 hours a day and five days a 
Furnaces 
for steel melting were usually run at frequencies from 
500 cycles to 2,200 cycles per second, and at voltages 
from 900 volts to 2,000 volts, the necessary energy being 
obtained from a motor generator. Power factor 
correction was provided by condensers. Improved 
methods in the manufacture of the linings had made 
this furnace a serious competitor to the crucible 
process and the are furnace for the production of the 
highest quality special steels, as the danger of con- 
tamination from furnace was eliminated and, 
by the use of suitable slags, little or no oxidation 
Although the removal of sulphur and 


and 


be 


gases 


occurred. 


phosphorus was not yet established on a commercial | 


basis, there was reason to believe this would be possible 
in the future. The scope of the furnace would then be 
vastly extended, as it would no longer be necessary to 
work from specially selected scrap and the production 
costs would be considerably reduced. 

A very long paper on “ Electric Heat in Industry’ 


was presented by Messrs. R. M. Cherry and J. C. 
Woodson, in which attention was called to the rapid 
progress that had taken place during the last ten 
years. This progress was ascribed to a more thorough 
analysis of production costs, more rigid specification 
by users of the product, the creation of new processes 
and the increased value of high-quality products. 
Electric heating apparatus was now a modern pro- 
duction tool, which might be completely automatic 
in operation and be located where desired. The 
accurate temperature control and distribution which 
it rendered possible had enabled new properties to be 
imparted to old products and new processes to be 
developed. The fact that the atmosphere in an electric 
furnace was not changed by the source of heat, per- 
mitted it to be definitely controlled and mixtures of 
gases to be used for heating purposes in many opera- 
tions. Electric heating units were now manufactured 
in various types, sizes and ratings which made them 
suitable for practically all operations and could often 
be used, e.g., for heating local spots where the employ- 
ment of fuel heat would be difficult. The immersion 
unit placed in direct contact with the metal or liquid 
to be heated had made it possible to secure greater 
heating and melting capacities for a given device. 
The outstanding advantages of electric heating were : 
accurate temperature control and distribution, low 
temperature heat. source, lower maintenance and 
improved working conditions. 

According to a paper on “ Thermic Uses of Electrical 
Energy in Italy,’ by Professor U. Bordoni and Messrs. 
C. Pedrini and R. San Nicolo, since 1878, when an 
electric furnace was invented by Stassano, it had 
found many uses. At the present time several hundred 
furnaces were installed with outputs ranging from 
10 tons to 20 tons per charge and a total productive 
capacity of about 1,000,000 tons per annum. They 
were used not only for the production of iron, steel 
and aluminium, but of calcium cyanamide. Electricity 
was also being widely employed for the production 
of steam, especially off the peak. As regards domestic 
heating the climatic conditions favoured the use of 
small heaters and there was a great deal to be said for 
employing the same medium for heating water in 
preference to coal, gas or oil. The same applied to 
cookers and smaller apparatus such as irons. 

In a paper entitled ‘‘ Neuerungen auf dem Gebiet der 
Elektrowarme ”’ Dr.-Ing. C. T. Buff, in reviewing the 
progress that had been made since 1930, said that as 
regards arc furnaces, improvements in design had 
led to a reduction in weight and rendered the con- 
struction of larger units possible. New methods of 
charging had also been developed with a view to 
reducing charging time. In the case of reducing 
furnaces, a step forward had been achieved by employ- 
ing large-diameter electrodes of amorphous carbon. 
In induction furnaces the use of frequencies between 
350 cycles and 500 cycles had enabled the electrical 
losses to be reduced, while in resistance furnaces the 
employment of new alloys for the metallic heating 
resistance and the improvement of non-metallic 
resistances of silicon-carbide had opened up further 
fields of application. Preliminary trials seemed to 
indicate that the problem of firing porcelain at high 
temperatures had been mastered. The means of tem- 
perature control had been perfected and many new 
designs had been introduced. The prospects of electric 
heating depended mainly on the price of energy, 
especially where it did not present decisive advantages 
as regards the quality of the goods produced. 

Section VII of the Scandinavian Sectional Meeting 
which is the last Section with which we can find space 
to deal mainly related to the steam, Diesel-engine, and 
electrical operation of railways. 

In a paper entitled ‘“ Economic Observations on 
Steam and Electric Operation on Main Railroads,” 
Mr. G. Bianchi pointed out the difficulty of a general 
comparison of costs, owing to the differences in the 
conditions under which the two systems worked. In 
countries like Italy, however, which were rich in water 
power, the total cost of running a given number of 
steam locomotives was higher than that of a corre- 
sponding number of electric locomotives, even when 
the price of coal was at a minimum and electricity 
was expensive. This difference in the cost of the two 
systems more or less covered the charges on the lines 
land substations, depending on the density of the 
traffic. As regards steam, the only important economy 
which might be expected was in fuel cost, but with 
electric traction it should be possible to reduce the 
uperating costs of the locomotives and to save on 
staff and maintenance. Capital costs could be cut 
| down by decreasing the number of locomotives required 
| on a given service and by adopting a simpler construc- 
tion for the lines and substations. Finally, the cost 
| of electricity could be reduced by taking the supply 
from the general network. 
| The results obtained during the last decade on the 
electrified lines of the Austrian Federal Railways, which 
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Germany, Italy and Switzerland, were given by 
Dr. Hruschka in a contribution entitled ‘‘ Einige 
Erfahrungen in der Energieversorgung der elektrisch 
betriebenen Linien der ésterreichischen Bundesbahnen.” 
The lines in question were 519 km. (322 miles) long, 
and were supplied with energy from four hydro- 
electric stations, specially erected for the purpose, and 
from one privately-owned station that had been 
equipped with traction generators. All these stations 
ran in parallel and three of them normally covered the 
peak-load demands, supplying single-phase current at 
50 kV to 60 kV and 16 cycles to a single transmission 
line 487 km. (300 miles) long. The pressure was 
reduced in 12 substations before the energy was fed 
to the contact lines at 15 kV. While the average 
output of the stations was a little greater in summer 
than in winter, the energy required for carriage-heating 
purposes in the colder months tended to equalise the 
load throughout the year. The maximum value of 
this load was 32,000 kW, while the maximum annual 
consumption of energy was 125,000,000 kWh. At the 
Ruetz station provision was made to ensure that the 
water outflow was constant, and it was connected by 
tunnels to another station, the whole scheme, which 
was situated on the northern and southern slopes of the 
Alps, with falls varying between 380 m. and 825 m. 
(1,250 ft. and 2,700 ft.), forming a very economical 
system. 

Full advantage had been taken of the load charac- 
teristics, the maximum demand being only about 
10 per cent. greater than the mean output of the five 
stations, while the daily variation did not exceed 
4 per cent. to 6 per cent. of the total capacity of the 
combined plants. No difficulty had been encountered 
in working all the stations in parallel, since the impe- 
dance of the transmission lines was high, and the 
frequency was allowed to vary between the relatively 
wide limits of +3 per cent. Although the watt 
load could be easily regulated by means of the 
turbine governors alone, the considerable variation 
in the wattless load made it sometimes necessary to 
use manual regulation. Owing to the relatively small 
reactance due to the low frequency, the reactance of 
some of the lines had been artificially increased by 
inserting reactors. 

The high first cost of electrifying railways which 
carried relatively light traffic was referred to by Mr. J. 
Kirner, in a paper entitled ‘‘ Elektrisierung von Bahnen 
mit geringerer Verkehrsstirke.” To overcome this 
disadvantage, the use of cheaper equipment suitable 
for employment at the lower speeds and the lighter 
loads encountered on such lines was recommended. 
As compared with practice in other countries, the author 
considered the Swedish regulations relating to overhead 
equipment unduly severe. As small electrified railways 
had to purchase power from public supply companies 
at unfavourable rates when the peak loads were 
appreciable, the converting costs were high. It was 
therefore desirable that the supply companies should 
introduce suitable equalising factors into the usual 
industrial tariffs when applying them to small railway 
undertakings, in order to encourage the development of 
such electrification schemes. 

In a paper entitled “‘ Die betriebswirtschaftlichen 
Folgen der Einfiihrung des elektrischen Betriebes fiir 
den Lokomotiven- und Maschinendienst,” Mr. H. Bager 
pointed out that 40 per cent. of the Swedish State 
Railway system was electrified, and 80 per cent. of the 
total traffic was hauled by that means. Expressed in 
locomotive-kilometre units, the performance figure of 
the electric locomotives was about double that of 
the steam units, owing to the higher rate of working, 
and to the shorter time required for their repair and 
maintenance. The average maintenance cost of the 
electric locomotives was about 50 per cent. less than that 
of the steam types, while the personnel required to 
operate them was about one-third that of the latter 
in the case of main-line units, and less on sections 
where the train services were only local. It followed 
that a considerable part of the economy obtained on 
electrified railways was due to the reduced cost of the 
pesonnel. 

Although the capital charges of electric railways 
were comparatively high, and the cost of generating 
power was considerable, the result was counter- 
balanced by the low additional cost incurred when the 
traffic increased. At the present low price of coal, the 
cost for power on an electric system was about equal 
to that of a railway using steam locomotives. For 
traction and carriage heating purposes, 1 kWh supplied 
to the collector was equivalent to about 1-6 kg. 
(3-52 lb.) of steam coal. 

Mr. T. Boveri presented a paper entitled ‘“ Strom- 
systeme fiir elektrische Bahnen,”’ in which he discussed 
the alternatives of generating the power required for 
traction in stations owned by the railways, or taking 
it from public supply mains. The latter course was 

the more economical, since it meant that the trans- 
mission distributing systems were better utilised, and 
the capital charges were reduced. At the present 





stage of electric traction development, this procedure, 
however, necessitated the transformation of three- 
phase 50-cycle energy into the low-frequency energy 
suitable for traction equipment or the use of motors 
operating at 50 cycles, provided that it was possible 
to construct the necessary vehicles at a cost which did 
not exceed that of the 16% cycle equipment by more 
than 30 per cent. The weight of such vehicles should 
also be not greater than those now in use, by the same 
percentage. 

The greater part of the paper on “ Main Line Elec- 
trification with 50 Cycles A.C.,” presented by Professor 
L. de Verebély, was concerned with a description of the 
electrification on the Kando system of the line from 
Budapest to Hegyeshalom, which has already been 
described in Encrngertnc. The results obtained 
with this system showed that the locomotives operated 
at 83 per cent. effective efficiency on all regular service 
speeds and that this value was constant at all loads 
from 40 per cent. to 140 per cent. of the rating. This 
was primarily due to the regulation which also gave a 
power factor of unity in the primary circuit. These 
qualities allowed the locomotives to be used under 
widely varying traffic conditions, so much so that the 
twenty-two units now on order would be of the express 
type and this type would in future be practically ex- 
clusively used. As regards energy consumption, freight 
trains, weighing 1,500 tons and running at 34 km. to 
51 km. per hour, were found to consume 17 watt-hours 
per train ton kilometre, and passenger trains, weighing 
600 tons and running at 75 km. to 100 km. per hour, 
30 watt-hours per train ton kilometre at the sub- 
station ’bus bars. The conversion might therefore be 
said to have been fully justified. 

Mr. E. Gysel presented a paper on ‘‘ Der mechanische 
Aufbau elektrischer Lokomotiven grésster Leistungen,” 
in which he referred to the mechanical equipment of 
the 8,000-h.p. electric locomotives which had been 
designed for fast passenger and freight service on the 
Gothard line of the Swiss Federal Railways. He also 
described the 4,500-h.p. electric locomotive recently 
constructed for the Létschberg line of the Berner 
Alpenbahn Gesellschaft, the track conditions of which 
resembled those of the Gothard line. This locomotive 
was of the 2-6-0 0-6-2 type, and was operated by six 
twin motors fitted with Sécheron quill drives, as com- 
pared with the 16 driving motors and individual axle 
drive used on the Gothard locomotives. While the 
latter consisted of two similar units coupled together, 
the former comprised a single unit supported on two 
similar frames. Each frame was carried on three 
driving and one trailing axle, the load on each of the 
former being 19 tons. The designed maximum speed 
was 75 km. (46-6 miles) per hour, but when tested on 
an incline of | in 37, and at a speed of 50 km. (31 miles) 
per hour, the drawbar pull was 550 tons. It might be 
recalled that the Gothard line locomotive was capable 
of maintaining a speed of 100 km. (62 miles) per hour 
in service, and a speed of 110 km. (68-4 miles) per hour 
was attained during the tests. 

In a paper entitled ‘‘ Vergleich der Eisenbahn- 
Antriebssysteme,” Dr. T. Dietze pointed out that 
while the tractive effort developed by both electric 
and steam turbine locomotives was uniform, consider- 
able losses occurred at low speeds, and the turbine 
drive possessed the further disadvantage of having no 
overload capacity. Although the tractive effort of 
steam locomotives was subject to fluctuations, the 
steam consumption decreased as the speed increased, 
and they had maximum overload capacity. Diesel loco- 
motives had negligibly small overload characteristics, 
but they required the minimum amount of fuel, and 
practically no water, as was also the case with con- 
densing steam locomotives. The fuel consumption of 
Diesel locomotives in service on a ton-mile basis was 
frequently double that obtained on trials, but this 
disparity might be decreased by using small types of 
locomotives which could be more economically employed 
than the larger engines. In the case of lines on 
which the traffic was heavy, the power could be more 
advantageously generated in stationary plant than on 
Diesel-electric locomotives, especially if these plants 
also supplied an industrial load. 

Mr. Alan Chorlton presented a paper entitled “‘ Some 
Notes on English Diesel-Electric Practice,” in which 
he pointed out that this system had been on the point 
of being overrated from the theoretical point of view, 
owing to its high thermal efficiency. In reality, 
practical and economical experience would be the 
decisive factor. The results obtained from the equip- 
ment now in operation made it hard to say whether 
further development in design would result in distinct 
units for railway work, or whether they would conform 
more closely to what was being used on the road. 
One difficulty in drawing conclusions arose from the 
limited number of services at work with the new 
system. It could be said, however, that the prospects 
of increased usage were distinctly encouraging and the 
claims for economy were justified. On the other hand, 
increased application would only emerge from a reduc- 


tion in first cost and weight, a change which seemed 
to call for higher engine and generator speeds. This 
development would largely depend upon workshop 
practice, and, if conditions on the road might be taken 
as a guide, there was hardly any duty which it would 
not ultimately be more economical to perform by the 
oil engine than by steam or electricity. 

Dr. M. Mayer, in a paper entitled “ Aussichten der 
Diesellokomotiven und Triebwagen,” examined the 
possibilities of large Diesel locomotives with various 
axle arrangements, as well as railway coaches driven 
by the same type of engine. Taking as a basis the 
ratio of service weight to effective horse-power, he 
observed that the value of this ratio for large Diesel 
locomotives was not so favourable as was the corre- 
sponding figure for steam locomotives of similar power. 
For the former type of locomotive the ratio of service 
weight to engine brake horse-power varied from 98 kg. 
to 131 kg. (216 lb. to 289 lb.) per horse-power, while 
the average ratio of service weight to indicated horse- 
power in the case of steam locomotives was 68 kg. 
(150 Ib.) per horse-power, including the tender, and 
44 kg. (97 lb.) per horse-power without the tender. 
This disparity might be overcome by using Diesel- 
electric transmission systems driven by four-stroke or 
two-stroke engines arranged as parallel units, or double- 
acting two-stroke engines working in conjunction with 
pneumatic transmission gear. Large Diesel-electric 
locomotives were suitable only for heavy main-line 
passenger traffic, and for the heavy goods traffic 
sections of a system operating over long distances. 
hOn the other hand, coaches driven by Diesel engines 
had proved to be an economical means of dealing with 
the lighter passenger services on both short and long 
sections of a line. The type of railway coach driven 
by internal-combustion engines placed inside the car 
proper was uneconomical. An alternative was a 
450-h.p. engine running at 1,500 r.p.m. and mounted in 
front of the carriage. This type of coach should be 
used in the development of this class of vehicle in 
cases where relatively dense traffic was carried over 
long distances. 

In a paper entitled “‘ The Diesel Engine as Motive 
Power for Locomotives and Railcars,” Mr. Paul 
Hansen pointed out that engines for these purposes 
must run at a high speed, be light, occupy a small 
space, and be highly reliable. Their fuel and_ oil 
consumption must also be small, and they must make a 
minimum of noise and smoke, besides being capable 
of running at very varying speeds. It therefore 
appeared that it was not advisable to go to the extreme 
limits of weight and space reduction, as this would 
affect the reliability and smokeless exhaust. The vast 
experience that had been obtained with the four-stroke 
engine undoubtedly favoured that type, but the results 
obtained with the two-stroke engine during recent 
years indicated that it might prove to be best suited to 
fulfil the required conditions. 

Mr. G. Boestad presented a communication on 
‘“* Experiences with a Non-Condensing Turbine Loco- 
motive,” in which he described a 2-8-0 engine which 
was fitted with a combined impulse and reaction 
turbine and had an output of 1,370 brake horse-power. 
This engine was used for hauling iron-ore trains weighing 
1,550 tons in one direction and empty wagons weighing 
from 500 tons to 1,200 tons in the other. A saving of 
15 per cent. in coal and 18 per cent. in water per 
1,000 ton-km. was obtained compared with a normal 
steam locomotive of the same capacity. 

According to Mr. B. Sjélin, the “* Gota Locomotive ” 
consisted of a 500-h.p. multiple turbine which was 
driven by a mixture of air and fuel gases at a pressure 
up to 4 kg. per square centimetre. The gas was 
produced in a two-cycle, four-cylinder Diesel engine 
which was integral with an air compressor. This engine 
operated with a variable compression ratio, which 
decreased as the load increased. The air from the 
compressor was used for scavenging and combustion. 
The exhaust gases were mixed with the surplus 
scavenging air in a receiver and led to the turbine. 
The output was varied by altering the hot gas pressure, 
the latter change being effected by adjusting the fuel 
supply. The speed of the turbine varied with the 
pressure in the receiver, which in turn depended on 
the fuel admitted. At the lowest gas pressure, 0-5 kg. 
per square centimetre, the output was 30 h.p., and at 
4 kg. per square centimetre it was about 500 h.p. The 
maximum speed of the turbine was 8,000 r.p.m., the 
corresponding train speed being 70 km. per hour. The 
drive was through double-reduction gearing to a jack- 
shaft, and thence to the axles through coupling rods. 
The turbine always ran in the same direction, reversing 
being effected by an intermediate wheel between the 
turbine and the jack-shaft. It was estimated that the 
locomotive, which was of normal gauge of the 2-4-2 
type and weighed 54 tons, would cost 30 per cent. 
less in fuel than the ordinary steam locomotive. 

A general survey of the development of Diesel 
engines as sources of power for land and marine 





transport purposes, with particular reference to their 
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economical advantages as compared with steam 
engines and turbines, was given by Mr. M. E. Trechsel 
in @ paper entitled “‘ Der Dieselmotor im Dienste des 
Verkehrs.” It was remarked that the arrangement of 
the propelling machinery in early motor vessels 
resembled that followed in steamship installations, but 
subsequent advances in the design of internal-combus- 
tion engines had resulted in the construction of vessels 
specially suited to this type of prime mover. Modern 
motor vessels arranged for combined passenger and 
cargo service were being increasingly adopted by 
shipowners in their endeavours to use the same vessel 
on different routes. In such cases it was important 
to utilise vessels that could be economically operated 
within certain ranges of speed, and this fact favoured 
the adoption of internal-combustion engines, since the 
low fuel consumption of Diesel engines allowed the 
speed of the vessel to be increased with a minimum 
additional cost for fuel. Although Diesel locomotives 
could not be universally substituted for those of the 


steam and electric types, they were eminently suitable | 


for operating in districts where traffic fluctuated 
considerably, and also where the traffic was moderate. | 
Steam locomotives appeared to be most economically 
employed when dealing with very light traffic, and 
electric traction should be used for the heaviest class | 
of load. In instances where large locomotives were | 
required, both electric traction plant with multiple 
control for suburban lines and Diesel locomotives were 
to be preferred to steam engines. 
The development of reliable and economical high- | 
pressure steam plant for marine purposes during 
recent years raised the question of the relative merits | 
of steam- and oil-engine installations, which was | 
examined in a paper entitled “* Héchstdruckdampf im 
Schiffsbetrieb,”” by Mr. H. Abendroth. Although the 
fuel consumption of heavy-oil engines had been reduced 
to less than 175 gr. (0-39 lb.) per horse-power/hour, the 
fuel consumed by a marine steam plant was not much 
greater than that of a Diesel-engine installation of the 
same size, and the factor of overall working cost was in 
favour of the steam plant because it could consume 
cheap low-grade oil fuel in high-pressure boilers, the 
maintenance cost of which was less than Diesel-engine 
plant. The weight of, and the space required by, 
high-pressure steam plant was less than that needed 
for an equivalent internal-combustion engine drive, 
and the successful adoption of reheating in turbine | 
electric installations tended to make high-pressure 
steam the best source of power in marine service. As 
an example of the reliability of high-pressure steam 
plant, it was remarked that no difficulties had been 
encountered with the plant aboard the S.S. Uckermark, 
of the Hamburg—Amerika Line, during over 8,000 
working hours in service between Hamburg and the 
Dutch East Indies. The owners of this vessel, which 
operated with steam at a pressure of 60 atmospheres 
(850 Ib. per square inch) and 460° C, in the high-pressure 
turbine, had reported that the maintenance cost was 
less than that of the average low-pressure steam 
installations working under similar conditions. 


IMPROVEMENTS IN MERCURY-IN- 
STEEL THERMOMETERS. 


Apart from the ubiquitous glass thermometer, | 
perhaps the most widely-used form of temperature- | 
measuring instrument in industry is the mercury-in- | 
steel thermometer, in which the pressure due to the 
temperature-expansion of a closed column of mercury 
is caused to operate a Bourdon spiral, the movements 
of which are indicated by a pointer on a dial or recorded 
by @ pen moving over a chart. Among the various 
makes of this type of thermometer on the market, 
those manufactured by Messrs. Cambridge Instrument 
Company, Limited, 45, Grosvenor-place, London, 
S.W.1, are claimed to have a high degree of robustness, 
dependability and accuracy under industrial conditions 
of working. This firm has recently placed upon the 
market instruments of improved design, which, it is 
claimed, are superior to the older instruments, and 
possess certain unique and distinctive features. The 
principal improvements are in the construction of the | 
bulb, the capillary tubing and the Bourdon tube, and | 
in the adaptation of the instruments for mercury- | 
vapour pressure thermometry, enabling them to be | 
used for temperatures up to 700 deg. C., or, under 
certain conditions, for occasional temperatures up to 
800 deg. C. 

The principle upon which the thermometers are 
constructed of course, the same as that of the 
older patterns. The sensitive bulb of the instrument, 
which is exposed to the temperature to be measured, 
is connected by a length of capillary tubing to a form 
of Bourdon tube or spiral, the whole system being 
filled with mercury. Changes in the temperature of 
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the bulb give rise to corresponding changes in pressure 
throughout the system, causing movements in the | 
Bourdon tube, which are magnified by means of link 
mechanism, and translated into rotational movements | 





| link. 


| has been greatly increased, and the instruments are | 
| now available for measurements of temperatures up to 
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of a pointer over a graduated dial or, in the case of 4 
recording instrument, of a pen over a graduated circular 
chart. Fig. 1 shows the essential parts of a recording 
instrument. It will be understood that the movements 
of the Bourdon spiral are communicated to an arm 
which is connected to the pen through an adjustable 
The means provided for the zero adjustment of 
the pen will also be obvious from the illustration. 
Turning now to the consideration of the new instru- 
ments, the recent advances in commercial heat-resisting | 
materials have made it possible to redesign the sensitive | 
bulb, so that it may be exposed with safety to much 
higher temperatures than hitherto. By this means | 
the field of applications for these useful thermometers 





a maximum of 800 deg. C., or, for average working 
temperatures, up to 700 deg. C. At these higher 
temperatures, it will be obvious that the mercury is | 
vaporised, and the instruments become mercury- | 
vapour thermometers and as such are limited in range, 
being unsuitable for temperatures much below 400 deg. 
C.; the principle of working is, however, not altered. 
It will be seen from Fig. 2, which shows an index 
thermometer with a range from 400 deg. C. to 800 
deg. C., that the scale in these mercury-vapour thermo- 
meters does not follow a linear law, being somewhat 
constricted at the lower portion. The central and 
higher parts of the scale, however, where the majority 
of readings would normally be taken, are much more 
open, and enable accurate readings to be obtained. 

In order to avoid the introduction of errors due to 
variations of temperature along the length of the 
capillary tubing, the bore containing the mercury must 
be made of the smallest possible diameter consistent 
with securing continuity of the thread of mercury. 
By a new method of construction, we understand 
that the makers are now able to produce capillary 
tubing the bore of which is approximately 0-003 in. 

+ of the total diameter of the tubing, such that 
the errors over long lengths are negligible. It is thus 
possible to supply instruments fitted with 120 ft. of 
capillary tubing without the introduction of compensa- 
ting links or other means of compensating for tempera- 
ture changes in the tubing. This length is drawn in 
one piece and does not as heretofore require the joining 
up of several shorter lengths. 

With regard to the instrument itself, the permissible 
range of angular movement for the Bourdon tube is 
limited by reason of its shape and the materials of 
which it is constructed. In earlier designs, this limita- 


Or «gy 





tion was such that if the instrument were exposed to 
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temperatures much greater than the highest temperature 
for which it was calibrated, the excess of angular 
movement caused by this high temperature might 
result in overstraining the Bourdon tube. By the 
adoption of new materials and methods of construction, 
however, the possible angular movement of the tube 
has been considerably increased, giving a much larger 
margin of safety, and the possibility of the coil becoming 
overstrained is removed. Robustness and freedom 
from liability to derangement have also been improved 
by remodelling the mechanism. 

The index thermometers are fitted with a pressed- 
steel case with a front cover fixed in position by ao 
rustless bayonet joint. A rubber ring seal is incor- 
porated, rendering the instrument watertight. The 
new design of case is adapted for use either as a wall- 
mounted instrument or for flush mounting on a panel. 
These index thermometers are supplied with dials 
either 8 in. or 13 in. in diameter, one of the former size 
being illustrated in Fig. 2. 

The recording thermometers or thermographs are 
also enclosed within pressed-steel cases, but have 
charts of which the working portion is 10 in. in 
diameter, or 1} in. larger than previously, and the pen 
is mounted so as to project downwards from the top 
of the chart, instead of upwards from the bottom, so 
that it is now impossible for ink to run down the pen 
arm and corrode the mechanism. The chart is rotated 
by clockwork, which can be arranged to give one 
rotation in any period of time from 2 hours to 24 hours, 
or seven days, the charts being, of course, marked 
accordingly. The instrument can be mounted on a 
wall or other vertical support, or flush mounted on 
a panel, as desired. Various other minor improvements 
have also been made, among which may be mentioned 
a simple and effective spring-clip device, which holds 
the chart in position and avoids the possibility of 
losing any fixing screw, and a new form of combined 
ink bottle and filler comprising a simple glass reservoir, 
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arranged so as to supply only the correct quantity of 
ink for filling the pen at any one time. This filler is 
contained within the case of the instrument. Fig. 3 
shows a double thermograph, fitted with two recording 
systems and two pens recording side by side on the 
one chart. Instruments of this type can be supplied 
for recording two different temperatures, or tempera- 
ture and any associated conditions, such as pressure, 
humidity, time of operations, mechanism, &c. The 
thermographs can, if desired, be provided with a 
separate pointer and a clear scale, by means of which 
the temperature being recorded can be easily read at 
a distance. By this means, the one instrument is 
made to serve as both an indicator and a recorder. 
Both index thermometers and thermographs can be 
fitted with adjustable contacts—either single, or 
maximum and minimum—for operating alarms, signal 
lights or subsidiary mechanism to regulate the flow of 
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gas, water, oil or electricity, and thus to control the 
temperature at any desired point within the range of 
the instrument. Fig. 4 illustrates a thermograph with 
maximum and minimum contacts, the case being 
shown open to expose the setting mechanism and 


scale. 








DIFFUSING-DISCHARGE REGU- 
LATOR FOR RESERVOIRS. 


In our issue of March 18, 1927 (page 317), we pub- 
lished an article on a method of regulation for impulse 
water turbines, introduced by Messrs. The English 
Electric Company, Stafford, and employing diffuser 
vanes advanced in the nozzle. These vanes expand 
the jet into a hollow cone, and prevent action on the 
buckets. The principle might have been followed up 
for reaction turbines for which the water has to be 
by-passed, and its energy preferably dissipated, but 
the application presented certain disadvantages. The 
study has, however, been productive of the diffusing regu- 
lator which is illustrated in Figs. 1 to 4 on this page, of 
which the former shows a balanced streamline diffuser of 
5 ft. diameter, installed at the Mahinerangi dam of the 
City Council of Dunedin, in New Zealand. The 
regulator works under a maximum head of 102 ft., 











but it may fall as low as 22-5 ft., when the discharge 
is still about 550 cusecs. 

The regulator is extremely simple, consisting of an 
inner body bolted to the pipe line, and made up of a 
throat section tied by stream-lined ribs to a dispersing 
cone, a sleeve which regulates the opening round the 
lip of the cone, and operating gear. Fig. 2 of the valve, 
assembled in the makers’ works, is self-explanatory, 
taken in connection with Figs. 3 and 4. The water 
passages are short and of large section, allowing foreign 
bodies to pass freely. The path of the water, under 
partial opening conditions, is well shown in Figs. 3 
and 4, indicating that streamline conditions are 
maintained, so that smooth and quiet operation is 
assured. Pressures are virtually balanced, with the 
result that there is no tendency to slam shut, and only 
a small amount of power is required for operation. 
Direct mechanical hand operation is thus practicable, 
and, with the forked lever gear shown in Fig. 3, and 
screw headgear, a large reserve of power can be 
provided to meet all conditions of closing, and in 
addition forcing the piston home against its rustless 
seat. The clearance between the body and piston is 
sealed with a rubber ring, held against the surfaces by 
water pressure. From Fig. 3 it will be noticed that 
installation is a very simple matter. 

The regulator presents advantages arising from the 
effect in dissipation of energy; from the high discharge 
capacity of the valve, due to the low hydraulic losses 
and the form of the passageways; reliability, owing to 
its simplicity ; and cheapness, both of form and installa- 
tion. Durability is also ensured by the use of stainless 
alloys for the piston and operating gear. 

Fig. 4 illustrates a modified form of control which 
may be adopted if preferred. In this the sleeve is 
operated by a servo-motor, the chambers of which are 
sealed by rubber pad rings, and controlled by rust- 
proof distributing valves with compensating gear, to 
prevent creeping of the piston. If the piston moves to 
the slightest extent, water is admitted to the servo- 
motor and the piston is returned. The servo-motor 
distributing valve can be operated by hand, or an 
electric motor may be fitted in either this case or in the 
mechanically-operated valve, when the regulator can 
be worked by remote control, from a float moved by 
the rise or fall of the reservoir water level. 








Tue InstirvTion oF ELecrricaL ENGINEERS.—A 
number of scholarships have been awarded by the 
Council of the Institution of Electrical Engineers during 
the present year. These include the Duddell Scholarship 
to Mr. H. Hayward ; the Silvanus Thompson Scholarship 
to Mr. P. L. Olsen; the Swan Memorial Scholarship to 
Mr. D. A. Bell ; the David Hughes Scholarship to Mr. R. 
C. Barton ; the Salomons Scholarship to Mr. R. 8. Quick ; 
the Paul Scholarship to Mr. R. P. Kinsey; and the 
Thorrowgood Scholarship to Mr. L. F. Tuff. No award 
of the Ferranti Scholarship has been made this year. 
Grants of 501. each, to Messrs. R. G. Armstrong and 
D. H. R. Whyman, have been made from the War 
Thanksgiving Education and Research Fund (No. 1). 
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CONTRACTS. 


Messrs. Tae Vicrautic Company, Liurrep, King’s 
Buildings, Dean Stanley-street, Millbank, London, 
8.W.1, are supplying nearly 6.000 Victaulic joints and 
3,200 Johnson couplings in connection with 374 miles 
of 18-in. steel tubing, and 7} miles of 18-in. cast-iron 
pipe work for Palestine. The maximum pressure on 
this line will be 1,000-ft. head. Nearly 8,000 Johnson 
couplings, for use on 39 miles of steel piping, are being 
supplied for the Trinidad Central Water Supply. The 
bore varies from 16 in. to 26 in., and the test pressure 
rises to 1,050 ft. head. These orders have been placed 
through the Crown Agents for the Colonies. 

Messrs. Le Granp, Surcurr anp Get, Limrrep, 
Southall, Middlesex, have secured a large number of 
boring contracts in all parts of the country during the 
past 12 months. The total footage amounts to 17,000, 
including 2,000 ft. of heading driving. Several well 
shafts have been undertaken for local authorities, whose 
works are situated on the chalk formation, and some 
large pumping-plant contracts have also been completed. 

Messrs. THe British THomson-Hovuston Company, 
Limirep, Crown House, Aldwych, London, W.C.2, are 
to supply Mazda lamps to Messrs. The Union-Castle 
Mail Steamship Company, Limited, for a period of six 
months ending June, 1934. 

Messrs. MATHER AND Piatt, Limirep, Park Works, 
Manchester, 10, have designed and installed the Grinnell 
automatic sprinkler and fire-alarm system throughout 
the passenger accommodation of the London Midland 
and Scottish Larne-Stranraer cross-channel steamer, 
Princess Maud, built by Messrs. W. Denny and Brothers, 
Limited, Dumbarton. The fire-protection equipment 
comprises 400 Quartzoid bulb sprinklers, divided into 
four installations, each having its own controlling valves 
and automatic alarm. An indicator which shows the 
particular section involved is fixed in the chart-room. 





PERSONAL. 
Mr. A. R. Coorer, Chief Engineer of the London 
Passenger Transport Board, has been unanimously 


elected chairman of the civil engineers’ committee of the 
Railway Clearing House for 1934. 





Messrs. EpGgar ALLEN AND Company, Limirep, 
Imperial Steel Works, Sheffield, 9, have entered into 
a working arrangement with Messrs. Buell Combustion 
Company, Limited, 49, Moorgate, London, E.C.2, 


whereby the Buell-Pulvex coal pulveriser, various 
pulverised-fuel plant auxiliaries, and other equipment 
will be manufactured at the Imperial Steel Works. In 
addition, Messrs. Edgar Allan and Messrs. Buell Com 
bustion have acquired the sole licence for the British 
Empire for the manufacture and sale of the full range 


of drying plants supplied by Messrs. Buttner-Werke, 
Uerdingen, Germany 

Mr. J. D. Datias, chief mains engineer of Mesars. 
The County of London Electric Supply Company, 
Limited, County House, 46-47, New Broad-street, 


London, E.C.2, is retiring at the end of the year, though 
his services will be retained in a consultative capacity 
Mr. Dallas joined the Company as mains superintendent 
as long ago as January, 1895 

Messrs. MARSHALL, aND Company, Limrrep, 
Britannia [ron Works, Gainsborough, are removing their 
London offices from 3, London Wall Buildings, E.C.2, 
to Brettenham House, Lancaster-place, Strand, W.C.2, 
on January 1, 1934. 


Sons 


Tae Instirution or Exvecreaica, ENGInrers.—As 
already announced the Electrical Engineers’ Ball will 
be held at Grosvenor House, Park-lane, London, W.1, 
on Friday, February 9, 1934, at 8.30 for 9.0 p.m. Tickets 
are now available and will, as in the past, be obtainable, 


price one guinea each, from members of the general 
committee Members of the committee of management 
of the Institution of Electrical Engineers’ Benevolent 
Fund, under whose auspices the ball is now being 
managed, also serve on this general committee. 

Tue Nortuametron Potytecunic Lystrrutre.—Iin his 
report on the work of the 1932-1933 session at the 


annual prize distribution of the Northampton Polytechnic 
Institute, St. John-street, London, E.C.1, held on 
December 15, the principal, Mr. 8. C. Laws, stated that 
the volume of educational work carried on by the evening 
classes had more than doubled during the last nine years. 
While the number of students enrolled in the 1932-1933 
session were less by 50 than the total for the previous 
year, student attendances had shown an increase of 
4,000 hours in an aggregate of upwards of 500,000 hours. 
The chairman of the governing body, Mr. H. A. Game, 
in introducing Mr. F. Handley Page, who distributed 
the prizes and certificates, recalled that that gentleman 
had joined the staff of the Institute, as a part-time 
lecturer in aeronautics, in 1910 and had continued to 
occupy the position until his many other engagements 
had obliged him to relinquish it in 1917. In the course 
of his address, Mr. Handley Page emphasised the need 
for giving adequate theoretical as well as practical 
training to engineering apprentices. Pupils employed in 
a works, he stated, should be given the opportunity of 
attending a college such as the Northampton Polytechnic 
for at least one whole day a week. In collaboration with 
Mr. Laws, his own company had been able to inaugurate 
a scheme of this nature, and they were convinced that 
the results would be highly satisfactory. On the other 


hand, engineering students taking day courses should 
have the opportunity of entering a works during the long 
vacations, and he urged engineering employers to give 
sympathetic consideration to any such proposals brought 
before them. 
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TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Power Plant.—The supply of one 4,000-kW_ turbo- 
alternator, switchgear and transformers. The Munici- 
pality of Bulawayo, Southern Rhodesia; February 1, 


1934. (Ref. No. A.Y. 12,122.) 
Garage Equipment.—The supply of 34 items of garage 
equipment. The Ramleh Electric Railway, Alexandria, 


tgypt ; January 15,.1934. (Ref. No. A.Y. 12,120.) 

Steel for Engine Shed.—The supply and delivery of 
structural steel required for an engine shed at Braamfon- 
tein. The South African Railways and Harbours 
Administration, Johannesburg; January 8, 1934. 
(Ref. No. G.Y. 1 

Steam Plant.—The supply and erection of steam- 
raising plant, comprising a water-tube boiler with super- 
heater, mechanical stoker, soot blowers, feed regulator, 
&c., an induced-draught plant and the steam and feed 
piping with pumps. The Municipality of Gwelo, South- 
ern Rhodesia; February 6, 1934. (Ref. No. G.Y. 
13,256.) 

Power-Station Equipment.—The supply of two 1,000- 
kW turbo alternators, pumps, switchgear, transformers, 
&c., for extensions to power station. The Municipality of 
Gwelo, Southern Rhodesia; February 6, 1934. (Ref. 
No. A.Y. 12,124.) 

Printing Machinery.—The supply of a paper coating 
machine, a paper dusting machine, and a continuous 
ae aan for use at a photo copy office. The 
igyptian Ministry of Finance, Giza; January 27, 1934. 
(Ref. No. A.Y. 12,125.) 





Oile and Chemicals._-A firm in Wellington, New 
Zealand, desires to be placed in touch with United 
Kingdom manufacturers of mineral and vegetable oils, 
chemicals, salts, pigments, metal tubes for pastes, &c. 


(Ref. No. B.Y. 7,722.) 
BOOKS RECEIVED. 
Dampfkraft Wasserrohrkessel und Dampfkraftanlagen. 


By FrteprRich Munzincer. Second Edition. Berlin : 


Julius Springer. [Price 40 marks. |] 


The Reduction of Distribution Costs. By J. Gipson 
Jarvir. London: Union Dominions Trust, Limited. 
American Society for Testing Materials. 1933. A.S.T.M. 
Manual on Presentation of Data. Philadelphia 


Offices of the Society. [Price 50 cents. |] 

Hydraulics. By H. W. Kine and C. O. Wister. Third 
Edition, Revised. New York: John Wiley and Sons, 
Incorporated. London: Chapman and Hall, Limited. 
[Price 16s. 6d. net. | 

Automotive Construction and Operation. 
and F. C. Smrrn. Second Edition. New York: 
John Wiley and Sons, Incorporated. London : 
Chapman and Hall, Limited. [Price 21s. 6d. net.]} 

The Elements of Reinforced Concrete Design. By H. C. 
Apams. London: Concrete Publications, Limited. 
[Price 6s. net. ] 

Transactions of the 
Vol. 10. 1932. 

Dauerfestigkeit von 


By J.C. Wriecut 


Institution of Chemical Engineers. 
London: Offices of the Institution. 
Schrauben ihre Beeinflussung durch 
Form, Herstellung und Werkstoff. By Dr.-Ine. W. 
Staepe.. Berlin: V. D. L. Verlag, G.m.b.H. 
Journal of the Iron and Steel Institute. Vol. CXXVII, 
1933. Edited by Grorce C. Luioyp. London: 
Offices of the Institute. 


United States Bureau of Mines. Mineral Resources 
of the United States, 1930. Partl. Metals. Washing- 
ton: Superintendent of Documents. [Price 1 dol. 
50 cents. | 

United States Bureau of Mines. Bulletin No. 373. 
Coal.Mine Accidents in the United States, 1931. [Price 
10 cents.) No. 374. Metal-Mine Accidents in the 
United States. 1931. [Price 5 cents.} Technical Paper 
No. 558. Production of Explosives in the United States. 


1932. [ Price 5 cents.] Economic Paper No. 16. Potash. 


[Price 10 cents.] Washington Superintendent of 
Documents. 
Smithsonian Institution. Miscellaneous Collections. Vol. 


88. Smithsonian Physical Tables. Prepared by F. E. 
FowLe. Eighth Revised Edition. Washington : 
Smithsonian Institution. 

Deep Sea Salvage. By A. Gowans WuyrTe and Robert L. 


Haprietp. London: Sampson Low, Marston and 
Company, Limited. [Price 10s. 6d. net.) 

R. Scuola D’ Ingegneria (R. Politecnico) Milano. La 
Protezione dei Fabbricati Dagli Attacchi Aerei. By 
Dorr. Ine. G. Srecomcwerrr. [Price .10_lire.] 
XII. La Chimica del Cemento. Part I. Jl Cemento 
Portland. By Qvertvo Sestini. [Price 28 lire.] 
Milan: Ulrico Hoepli. 


By 8. H. Moorrrecp and 


Mechanics and Applied Heat. 
Edward Arnold and 


H. H. Winstantey. London: 
Company. [Price 5s. net.] 
Mathematics for Students of Building. Book 
F. E. Drury and W. T. Hastam. London : 

Arnold and Company. [Price 5s. net.) 

Correction Tables for Use with Platinum Resistance 
Thermometers. By G.S.CALLENDAR and F. E. Hoare. 
London: Edward Arnold and Company. [Price Is. 
net.] 

Technical Thermodynamics. By Pror. 
Scuiite. Translated from the German “* Technische 
Thermodynamik,”’ by E. W. Geyser. London: Sir 
Isaac Pitman and Sons, Limited. [Price 40s, net, | 


Il. By 


Edward 


Drer.-Inec. W. 





NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Review.—Although seasonal influences have 
made themselves apparent in the last few days in the 
North-Western iron and steel trades, and comparatively 
quiet conditions are anticipated until towards the end 
of January, the recent improvement in a number of 
branches encourages the hope that the early portion of 
1934 will be productive of considerably better business 
than the opening months of this year. After a long spell 
of acute depression, the locomotive-building branch, in 
particular, is facing the New Year with considerable 
confidence, following the receipt of important railway 
orders which will ensure continuity of employment at 
at least one large works for several months. Improve- 
ment is also likely in the demand for boiler plates as 
a result, and with the prospect of the release of contracts 
for a number of development schemes in the compara- 
tively near future, providing work for structural 
engineers, the outlook for steel manufacturers is 
rather brighter. Machine-tool manufacturers, too, 
rather busier, and certain textile machinists are booking 
useful, if small, orders. With a tapering off of inquiry 
on account of the coming works holidays, pig-iron 
manufacturers do not anticipate December tonnage to 
equal that of November, which proved their best month 
of the year. Motor-vehicle manufacturers, who have 
been kept steadily busy throughout the year, have still, 
in nearly all cases, moderately well-filled order books, 
and anticipate a continuance of existing levels of business. 
Important fleet augmentations to be made shortly by 
both the Manchester and Salford Corporations may, it 
is hoped, result in the contracts being placed, in part 
at least, with Lancashire firms. The Manchester Cor- 
poration is to purchase 35 chassis together with 35 all- 
metal bodies, and Salford is to buy a further 20 chassis 
and 20 bodies. Messrs. Walker Brothers (Wigan), 
Limited, Pagefield Ironworks, Wigan, have secured an 
order for a washing machine for use in the new Mersey 
Tunnel. 

The Hematite Trade.—The demand is now so heavy in 
the North-western hematite-iron industry that it 
regarded as practically certain that production will be 
increased in January, probably by the re-lighting of 
two blast furnaces, one at Workington and the other at 
Millom. At present local consumption accounts for 
more than half the existing make, and Midland and 
South Wales demands, which are steadily increasing, 
take up the bulk of the remainder. 


now 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Well-filled order books are a feature 
of the steel and engineering trades. Many works will end 
the year by putting into operation additional plant. The 
demand for semi-finished materials is on the up-grade. 
At some of the producing works difficulty is being 
experienced in supplying immediate needs. Plans for 
the laying down of new plant are under consideration and 
developments in the new year are anticipated. The call 
for basic steel billets is more pronounced. Acid steel is 
an improving line. Some of the orders on hand are for 
delivery to works which at one time did business with 
Germany, but since the institution of the import duties 
have had to turn to Sheffield for their supplies. Sheffield 
is anxiously awaiting a revival in the demand for ship- 
building steel and related products. According to Sir 
Arthur Balfour, the world-famous industrialist, such a 
revival is likely to take place during the next four 
Works devoted to the production of large hollow 


Tron and Steel. 


years. 
forgings and boiler drums are doing a good trade in 
connection with electrical and oil-refining schemes. An 


instance of the progress made during the year is pro- 
vided by the fact that one of the city’s largest 
engineering firms had half-a-million pounds’ worth of 
orders in hand over the total of a year ago. Sections 
specialising in the production of railway rolling-stock are 


beginning to feel the improvement. Orders are more 
numerous on home account. The amount of business 
being done with the Far East does not show much 


expansion. Dredging, crushing, and grinding machin- 
ery is in demand. Foreign mining enterprises are good 
customers: in addition they are buying washing plant 
and steel balls more freely. Other progressive lines 
include electrical equipment, automobile steel and fittings, 
magnet steel and magnets, and tool steel. The special- 
steel branches are accounting for a growing output. 
Big tonnages of stainless steel are on order. The chemical, 
pottery, and dye trades are good customers in acid- and 
corrosion-resisting steels. The tool trades are doing 
increasing business. Export sales are larger. Inquiries 
are in circulation from India and Switzerland for plough 
shares, whippletrees, lawn-mower blades, spiral cutters, 
machine knives, hay knives, and sections. The seasonal 
slackness in the building trades is reflected in the reduced 
outputs at light foundries. 

South Yorkshire Coal Trade The position 
improving. The demand has extended on both home and 
export account. In certain classes of fuel supplies are 
short. This applies to best hards. Other descriptions 
similarly affected include trebles, doubles, singles and 
smalls. Consumption of industrial fuel is broadening, 
local steelworks are good customers. Railways, elec- 
tricity, and gas-making concerns are buying freely. The 
house-coal market reflects a more cheerful tone. Stocks 
at sidings and depots have decreased considerably during 
the past ten days. There is a strong call for foundry and 
furnace coke. Quotations are: Best branch hand- 
picked, 27s. to 28s.; Derbyshire best house, 21s. to 
23s. 6d.; Derbyshire best brights, 17s. 6d. to 19s. 6d. ; 


coal 1s 


best screened nuts, 17s. to 18s.; Yorkshire hards, 17s. 
to 18s. 6d.; Derbyshire hards, 17s. to 18s. 6d.; rough 
slacks, 6s, to 9s. ; nutty slacks, 7s. to 8s. 6d. 
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NOTES FROM THE SOUTH-WEST. 


CarpirFr, Wednesday. 

Fuel Research Progress.—Instructive particulars con- 
cerning fuel research were given by Dr. F. 8S. Sinnatt, 
M.B.E., Director of Fuel Research, in the course of an 
address to the South Wales Branch of the Association of 
Mining Electrical Engineers at Cardiff. He referred to 
investigations in the use of gas for industries and motor 
vehicles and said that a central technical laboratory 
with this object had been established in connection with 
Cardiff Gas Works. More than 30 per cent. of the coal 
raised in the country was washed or otherwise cleaned 
and sized, while a much larger proportion of the output 
was hand-picked. Certain firms had adopted pulverised 
fuel in the place of oil for metallurgical operations in 
connection with the treating of non-ferrous ores, and 
they had found that coal was equally efficient and 
cheaper than oil, even before the cost of the oil-fuel 
tax was imposed. The Fuel Research Station had evolved 
a method for using slack coal in domestic open grates 
by placing it in cartons of aluminium foil with a covering 
of paper. 

Swansea Power Station Grit Trouble-——Having failed 
to eliminate the trouble arising from grit emitted from 
the chimneys of the Swansea Power station, Swansea 
Electricity Committee has decided to experiment with 
the mixing of different classes of coal for use under the 
boilers. Instructions have been given to try, for three 
months, the effect of a combination of four coals from 
the Glenavon, Hendy Merthyr, Gorsllan, and Garngoch 
collieries. 

Swansea New Power Station.—Sir Cyril Kirkpatrick, 
the consulting engineer to the Swansea Corporation in 
connection with their new electric power station, in the 
course of a recent address, said that the civil engineering 
work would be completed during the summer. The 
deeper of the shafts and tunnels connected with the 
King’s Dock for the cooling water had been completed, 
while the work on the other to the Queen’s Dock was 
well advanced. Great progress had been made with the 
foundations. The Swansea Electricity Committee have 
arranged for the town clerk and the borough electrical 
engineer to interview the Electricity Commissioners with 
regard to the grid connections. The grid has been connect- 
ed with the Swansea power station and has been tested, 
but it is not required for present supplies, and it is 


suggested that full operation should be deferred for 
some months. 

Swansea Water Supply.—lt was reported to the 
Swansea Corporation Health Committee that since 


refilling the reservoirs after the drought, it had been 
found that the water showed an increase in mineral 
and bacteriological contents. Tests of samples of the 
water, however, showed that these contents were harm- 
less, and no report of any sickness from the use of the 
water had been received. 

Newport Flood Scheme.—Particulars had been pub- 
lished of the scheme for preventing the flooding of the 
Malpas-road district of Newport, which was flooded 
3 ft. deep over an area of 50 acres in the storms of May, 
1931, when 2,400 people were affected. Surveys showed 
that the maximum flood intensity was about 70,000,000 


gallons an hour, and that by constructing a basin 
capable of holding 105,000,000 gallons during high 
tide in the Bristol Channel, the floods might be 


obviated. The cost of the land was about 5,5001. and 
the work about 6,0001., making a total of about 11,5001. 


RatLway GENERAL MANAGERS’ CONFERENCE.—Sir 
James Milne, C.S.I., general manager of the Great 
Western Railway, has been unanimously elected chairman 
of the Railway General Managers’ Conference for 1934. 


Tue Use or Coat at SeaA.—A meeting of the Marine 
Fuel Committee of the Coal Utilisation Council was held 
in London, on December 13. The problem of the use of 
solid fuel in seagoing vessels was exhaustively examined, 
and we understand that energetic action to increase its 
consumption, in opposition to imported oil, will be taken 
in the near future. Two sub-committees have been set 
up, namely, a fuel sub-committee to consider the specifica- 
tion and supply of coal for marine purposes, and a 
machinery sub-committee to deal with modern plant 
for using coal at sea. It is stated that these sub- 
committees will make recommendations at an early date. 





REPAIRING TRACINGS AND DocumeEnts.—Ordinary 
methods of repairing torn tracings, drawings, documents, 
books, &c., have hitherto been accompanied by two 
drawbacks, viz., the material used has either to be 
gummed, or, if already gummed, has to be moistened 
before application, while it is usually semi-opaque, thus 
partially obscuring printed or written matter in the 
neighbourhood of the tear or showing an unsightly 
mark on a photo print. Both these drawbacks have 
been overcome by the introduction of the “ Nadir” 
tape, a perfectly clear and colourless strip of extra- 
ordinary strength, coated with an adhesive which does 
not jrequire moistening. The tape can be applied 
direct from a roll in a manner similac to electrical insu- 
lating tape. The roll is contained either in a small 
holder for the hand for the short length of 11 yds., or 
a larger one on a stand for the long lengths of 55 yds., 
both patterns being provided with a cutting knife. 
An actual test has shown the tape to be both 
convenient and economical, and in transparency and 
holding properties very satisfactory. If used on a very 
smooth surface, such as glass, to give temporary security, 
it can be peeled off again without leaving a mark. The 
tape is made by Messrs. Ozalid Company, Limited, 
1, Central-buildings, Westminster, 8.W.1. 








| yet awhile. 


| keen Continental competition. 


NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel Trade.—The slight improvement in 
demand for heavy steel has not been maintained during 
the past week, but specifications usually ease off some- 
what about this time of year, and the general tonnage 
falls off. Although production at the moment is not 
heavy, quite a good undertone prevails, and makers are 
looking forward to the turn of the year to bring out an 
increase in business. This is expected from the home 
market mainly, as there are no indications of any improve- 
ment in demand likely to come from the overseas markets 
The placing of one or two more shipbuilding 
orders on the Clyde and the Forth lately, is another 
asset to the heavy-steel trade, and the prospects of a 
restart in the near future of the big Cunarder at Clyde- 
bank makes the general outlook much brighter. There 
are rumours here, not wholly unfounded, that when 
the latter vessel is launched the builders will most 
probably be invited to make a start with a sister ship for 
the same owners. In the black-steel sheet trade the 
output of heavy sheets continues to be very satisfactory, 
but the lighter gauge sheets are rather dull. As business 
in the latter is chiefly for export, much of the reduction 
in demand is due to the depreciation in the dollar, which 
is all to the benefit of some of our former good customers 
in South America and in Canada. Prices are steady 
and are as follows :—Boiler plates, 91. per ton; ship- 
plates, 8l. 15s. per ton; sections, 8l. 7s. 6d. per ton ; 
black-steel sheets, }-in., 81. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 12l. 15s. per ton, in 
minimum 4-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the West 
Scotland malleable-iron trade show practically no sign of 
improvement, and demands are very easily met. The 
re-rollers of steel bars are still very quiet and are finding 
it very difficult to pick up fresh business because of the 
Prices show no change, 
and the following are the current market quotations : 
Crown bars, 91. 15s. per ton for home delivery and 
9l. 5s. per ton for export ; and re-rolled steel bars, 71. 5s. 
per ton for home delivery and 61. 15s. per ton for export. 


Scottish Pig-Iron Trade.—No change of any kind 
can yet be reported in connection with the Scottish 
pig-iron trade. The current demand continues very 
small, but producers are anticipating some improvement 
in the near future. The number of furnaces now in blast 
is unchanged at ten. The following are to-day’s market 
prices :—Hematite, 66s. per ton, delivered at the steel 
works ; and foundry iron, No. 1, 67/1. 6d. per ton, and 
No. 3, 65s. per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, December 16, only amounted to 125 tons. 
Of this total, 95 tons went overseas and 30 tons coastwise. 
During the corresponding week of last year the figures 


were 80 tons overseas and 45 tons coastwise, making | 


a total shipment of 125 tons, exactly the same as last 
week. P 
Shipbuilding.—The Burntisland Shipbuilding Com- 
pany, Burntisland, have just booked orders for two 
vessels for home owners. Messrs. Glen and Company, 
Glasgow, have ordered a cargo and timber-carrying 
steamer of 2,850 tons deadweight, which will embody 
the latest features in design. The engines will be 
supplied by Messrs. David Rowan and Company, Glas- 
gow. The other contract is for a steamer of 1,160 tons 


deadweight for the Channel Islands service of the London | 


and Channel Islands Steamship Company, London. 
Messrs. David Rowan and Company are to supply the 
machinery for this vessel also. 


British Propuction oF Pic [RON AND StTEEL.—The 
monthly memorandum of the National Federation of 
Iron and Steel Manufacturers, Caxton House, Tothill- 
street, London, 8.W.1, shows that 79 blast furnaces were 
in operation at the end of November, an increase of 5 
since the beginning of the month. Production of pig-iron 
during November amounted to 374,900 tons, compared 
with 373.300 tons in October, and 267,700 tons in 
November, 1932. The November output of steel ingots 
and castings totalled 695,000 tons, against 668,300 tons 
in October and 473,800 tons in November, 1932. 


INDICATOR FOR ALLOY STEELS.—Messrs. Samuel Fox 
and Company, Limited, Stocksbridge, near Sheffield, a 
constituent company of Messrs. The United Steel Com- 
panies, Limited, have issued a novel quick-reference 
indicator for structural alloy steels. Information regard- 
ing 20 different qualities of alloy steels are given on a 
circular table printed on the body of the chart. The 
upper half of the table furnishes details of the approxi- 
mate ranges of tensile strengths of case-hardening and 
oil- and air-hardening steels, and the lower half gives 
the names and reference designations of 20 qualities of 
steel made by Messrs. Samuel Fox. Arranged over this 
table is a movable dise furnished with windows and two 
arrow heads. By matching the point of the lower arrow- 
head with the name of any of the steels on the main 
table, the windows in the movable disc reveal the mechani- 
cal properties, an index to the relative price, and details 
of the necessary heat treatments of the particular steel. 
The upper arrow head indicates the particular class to 
which the steel belongs, namely, case-hardening, oil- or 
air-hardening, and the range of the tensile stresses. 
Copies of the chart, which measures 20 in. by 12} in., 
may be obtained on application to Messrs. The United 
Steel Companies, Limited, Publicity Department, 17, 
Westbourne Road, Sheffield, 10. 


of | 


| no unsold stocks to fall back upon. 


}eontinue irregular and 


| trade continue to improve. 


NOTICES OF MEETINGS. 


INsTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
January 2, 7.45 p.m., Royal Society of Arts, John-street, 
Adelphi, W.C.2. General Meeting. ‘ Electrical Equip- 
ment for Automobiles,”’ by Mr. E. A. Watson. Also at 


Birmingham Centre: Thursday, January 4, 8 p.m., 
Queen’s Hotel, Birmingham. 
INSTITUTION OF ELEcTRICAL ENGINEERS.— Wireless 





Section: Wednesday, January 3, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘“‘ An Investigation into 
the Factors Controlling the Economic Design of Beam 


Arrays,” by Mr. T. Walmsley. Jnstitution Meeting 
Thursday, January 4, 6 p.m. Ordinary Meeting. ‘* The 
Influence of Certain Transmission-Line Associated 


Apparatus on Travelling Waves,” by Dr. J. L. Miller. 
Meter and Instrument Section : Friday, January 5, 7 p.m. 
“ The Equipment and Operation of a Modern Meter and 
Test Department,”’ by Mr. J. B. Lees. 

INSTITUTE OF MEtTALsS.—Birmingham Local Section 
Thursday, January 4, 7 p.m., James Watt Memorial In- 
stitute, Birmingham. ‘ Nickel and Nickel Alloys,”’ by 
Mr. W. R. Barclay. 

INSTITUTION OF MECHANICAL ENGINEERS.—East Mid 
lands Branch: Friday, January 5, 7 p.m., Technical 
College, Lincoln. “ Precision Methods in the Manu- 
facture of Heavy-Oil Engines,” by Mr. T. P. N. Burness. 


For meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—The situation in the Cleve- 
land pig-iron industry is more perturbing than ever. 
The output is inadequate to the needs, and makers have 
Enlargement of pro- 
duction is delayed by the scarcity of coke, but one or two 
idle blast-furnaces are expected to be re-kindled very 
shortly. Meanwhile, the shortage of iron supply is causing 
considerable anxiety and inconvenience. Overseas sales 
are few and small. The demand from abroad is light, and 
sellers are much less disposed to make substantial price 
concessions to secure foreign trade. Home users are 
pressing for increase of delivery, and customers in Scot- 
land are calling for larger supplies. Export quotations 
difficult to fix, but for other 
business, market prices are steady and strong on the 
basis of No. 3 g.m.b. at 62s. 6d. for local purposes, 64s. 6d. 
delivered to districts a little beyond the Tees-side zone, 
62s. 3d. delivered Falkirk, and 65s. 3d. delivered Glasgow. 

Hematite.—Conditions in the East Coast hematite 
Accumulations at the blast 
furnaces are nearly all sold to merchants or consumers, 
and are drawn upon to an extent that threatens soon to 
reduce them to inconveniently low proportions. Producers 
have disposed of theirsoutput to as full an extent as they 
care to commit themselves, in view of expected rise in 
prices. Overseas sales are still far from large or 
numerous, but local consumption is substantial, and is 





| steadily increasing, whilst Sheffield, Midland and South 


Wales buyers are in the market. Quotations are very 
strong on the hasis ordinary qualities at 60s. f.o.b. Tees 
for shipment to foreign destinations, and 62s. 6d. f.o.t. at 
maker's works for other trade. 

Foreign Ore.—Foreign ore prices are stiffening, but 
prices are confined to narrow limits, consumers having 
little occasion to buy, and merchants being unwilling 
to sell on the terms obtainable. Best rubio is quoted at 
16s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—The continued scarcity of Durham 
blast-furnace coke is causing much uneasiness and con 
siderable inconvenience. Good medium qualities are 
now fully 18s. delivered to Tees-side users. 

Manufactured Iron and _ Steel.—Semi-finished 
makers continue to work at high pressure to cope with the 
demand, and producers of one or two descriptions of 
finished material have substantial contracts to execute. 
Constructional-steel manufacturers are busy, makers of 
railway requisites are better off for work than for some 
time, and departments producing shipbuilding material, 
though still only very moderately employed, have a few 
orders booked, whilst steelmakers are fairly well sold. 


steel 


Principal quotations are :—Common iron bars, Ol. 158. ; 
best bars, 101. 5s.; double best bars, 101. 15s.; treble 
best bars, 111. 58.; packing (parallel), 8/.; packing 
(tapered), 101.; steel billets (soft), fl. 128. 6d.; steel 
billets (medium), 61. 17s 6d.; steel billets (hard), 
7l. 7s. 6d.; iron and steel rivets, 111. 5s.; steel ship 


plates, 81. 15s. ; steel angles, 8l. 7s. 6d.; steel joists, 
8l. 15s. ; heavy sections of steel rails, 8/. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fish plates, 
121. 10s.; black sheets (No. 24 gauge), 101. for 
delivery to home customers, and 91. 5s. f.o.b. for ship- 
ment abroad; and galvanised corrugated sheets (No. 24 
gauge), 12/. 15s. for delivery to home customers, and 
11l. 5s. f.o.b. for shipment overseas, 


oa, 


Scrap.—There is good demand for all kinds of scrap, 
and prices have advanced. Light cast-iron is now from 
47s. 6d. to 49s. ; heavy cast-iron, 51s. ; machinery metal, 
53s.; and heavy steel from 50s, to 54s., according to 
the place of delivery. 

Track RENEWAL ON THE LONDON MIDLAND AND 
Scottish Rairway.—The London Midland and Scottish 
Railway Company is to renew 500 miles of permanent 
way during 1934, representing 80,000 tons of rails, all 
of which will be manufactured in this country. 








200-H.P. 


CONSTRUCTED BY 


MESSRS 











ENGINEERIN G. [DEc. 22, 1933. 





RAILCAR. 


LIMITED, 


DIESEL-ELECTRIC 


COMPANY, LONDON. 


ENGINEERS, 


ENGLISH ELECTRIC 


(For Description, see Page 690.) 




















View or VEHICLE. Fie, 2. Driver’s Cas 














Fie. 3. 


LAUNCHES AND TRIAL TRIPS. 


MALAITA -Single-screw passenger and cargo motor- 
ship for service between Australia and the South Sea 


Islands; two-cycle, single-acting, B. and W.-type 
Diesel engine supplied by Messrs. J. G. Kincaid and 
Company, Limited, Greenock. Trial trip, October 14. 


Built 


Main dimensions, 325 ft. by 47 ft. by 23 ft. 6 in 
by Messrs. Barclay, Curle and 
Whiteinch, Glasgow, for Messrs. Burns, 


Philp 


Company, Limited, Sydney, 








ENGINE COMPARTMENT 


Company. Limited, | injection Polar Diesel engines supplied by Messrs. British | Limited, Ouse Shipbuilding Yard, Selby, for Messrs. 
and | Auxiliaries, 


























Fie. 4. INTERIOR oF Car. 
| Baroe.—Single-screw Diesel-engined barge for the | by Messrs. Henry Robb. Limited. Leith, for Messrs. 
transport of coal from West Yorkshire collieries to the | Coast Lines, Limited, London. 
Leeds Corporation Electricity Works; 50-h.p., twin-| ‘‘Lorp WaAKEFIELD.’—Single-screw steam trawler 
cylinder *‘ Widdop”’ oil engine. Launch, October 20.| for service in the northern waters of Iceland, Bear 


Built by Messrs. Richard Dunston, Limited, Thorne, near | Island, and the White Sea; triple-expansion engine 
Doncaster, for the Leeds Corporation. | fitted by Mesars. Amos and Smith, Limited, Hull. Launch, 

“ British Coast.’’—Twin-secrew passenger and cargo | November 4. Main dimensions, 152 ft. by 25 ft. 6 in. 
coastal motorship ;_five-cylinder, two-stroke, airless-| by 14 ft. 6 in. Built by Messrs. Cochrane and Sons, 
Trawling Company, 


Launch, November 4. Haldane’s Steam 


Built 


Pickering and 
| Limited, Hull. 


Limited, Glasgow. 
Main dimensions, 230 ft. by 35 ft. by 21 ft. 6 in. 
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outstanding in the way of discovery, but great 
discoveries are not made (perhaps fortunately) every 
year, and it is not necessarily the object of the 
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SECTION G; AN APOLOGY. 


At one of the recent luncheons of the British 
Engineers’ Association, presided over by Mr. William 
Reavell, an address was given by Mr. Richard W. 
Allen, C.B.E., on the progress of science as revealed 


by the British Association meeting at Leicester in 
September. It will be remembered that Mr. Allen 


was president this year of Section G, and most of 
his remarks in fact referred to the doings of that 
body. As is well known to our readers, Section G 
concerns itself with engineering, and it is proof of 
the close touch maintained between this Section 
and the industry that Mr. Allen was easily able to 
sustain interest at such a gathering in the doings at 
the recent meeting. And when the programme is 
reviewed as Mr. Allen reviewed it, it indeed made 
a good showing. Visitors to the meeting heard a 
good deal about the engineering side of local indus- 
tries—knitting, boot-making, and lens making; 
nor could Mr. Allen refrain from pointing out the 
wonders achieved by machinery, especially in the 
two first, and the vast improvement in conditions 
of employment in the second—the bent-backed 
cobbler being replaced by fine upstanding workers, 
tending machines under healthy conditions of work. 
Then, again, there were demonstrations of the 
latest advances in the use of the film in engineering, 
for testing plant or persons, and the latest phase 
of civilisation was “featured” in a paper on the 


Empire such as ours, such vital matters as transport 
»| in undeveloped countries, irrigation and mining. In 
Glasgow, in 1928, the Section was honoured by an 


(1Ulus.) 695 | address on the great reclamation work on the 
Some Temper- Harde ning Copper Alloys Contain- Zuyder Zee, topics of local interest including high- 
ing Nickel and Aluminium (Jilus.) 695 | pressure boilers, oil engines for aircraft, &c. At 
Contactor-Type Controller (Jlus.) 698 | Leeds, coal supply and utilisation was an important 
Catalogues 698 | topic ; at Southampton, experimental tank work, 


docks and flying-boats. In 1924, Liverpool, trans- 
port by road, rail, air and sea was considered, and 
the meeting was notable for a paper by Mr. Parry, 
who pleaded for the handling of water supplies on a 
national basis—a topic now being forced to the 
front by the droughts of recent months. At Hull, 
in 1923, when bridge reconstruction was proceeding 
throughout the country at a greater pace than ever 
before, this subject was taken by Section G, cement 
and concrete also forming appropriate topics of 


local interest to visitors. Edinburgh, in 1922, 
stands out as a meeting of the professors—no less 


than 16 professors and doctors of science figuring 
in the Section G programme ; but this was excep- 
tional and was doubtless wholly due to the academic 
dignity of the city—we hope visiting members 
rose properly to the occasion. 

Thus it would seem that as regards appropriate 
topics, Section G has no reason to be at all ashamed 
of itself. It has kept its finger on the pulse of 
engineering and has, each year, dealt with subjects of 
topical interest and of concern to the industry and 
profession, and through these to the public, 
that it might reasonably be supposed that the latter 
would be glad to hearaboutthem. It has, neverthe- 
less, been suggested that the Association is losing 
touch with the public—and it is possible that in 
some other directions this may be the case. Time 
was when any single person interested could attend 
most of the sections, and not only grasp but enjoy 
their papers and discussions. But as the circle of 
science grows ever wider and wider, relatively the 
individual mind is less capable of comprehension. 
A certain ambit took one, so to speak, in former 
days, all round the circle ; to-day, the same distance 
travelled means only a very short length of are. 
How can it be expected, then, that to-day the 
topics can be so generally interesting as of yore ? 
It is true that to the ordinary human, the titles in 
some sections are positively forbidding—what 
appeal can a contribution on “Is Roridula to be 
Regarded as Carnivorous ?” make to the pressman 


sO 





reduction of aircraft noise. A number of papers 
dealing with sewage brought to the front a subject 
of especial interest in these times of the rapid 
extension of towns, while the subject of embrittle- 
ment of steel brought forward another subject of 
increasing importance in these days of advancing 
temperatures and pressures. 
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who wants to pass some message on to the public 
prevented from attending? But this is not the 
only aim of the Association, which, as we pointed 
out, has a two-fold object : one being to improve 


the acquaintance of the public with science, and 
the other to afford a common meeting ground for 
scientific men, when, surely, a discussion on Roridula 





Such a programme presents possibly nothing very 


is quite in order. 

















Perhaps Section G is fortunate in that most of its 
topics have some bearing, direct or remote, on modern 
life, and thus they can be selected with both objects 
of the Association in view at once. But it is a curi- 
ous fact that these are not the topics with which 
the daily Press would like best to deal. It hankers 
after something which it cannot comprehend, but 
which it feels ought to provide great headlines, and, 
failing in its quest, criticises the Association for 
falling short ofitsobjects. After the recent meeting, 
it was stated that more should be done to sum up 
the progress made, and to relate the advances to 
Indeed, it is thought that a compre- 
hensive review should be made of important inven- 
tions and advances in each section in recent years, 
their effect on social conditions and the effect of 
the work of sections on each other. What a vast 
amount could be written for Section G. Whichever 
way we turn, we could get an expert to write a small 
encyclopedia on the effects, direct and indirect, 
of some invention or another. Look how transport 
has been modified in the last 30 years ; how communi- 
cation has developed on land, sea and through the air; 
how processes never dreamt of a few years ago 
have been perfected, putting others out of use but 
again opening up far greater fields in allied indus- 
tries, and so on. How can stock be taken of such 
things—the vast altogether. Even 
Lord Kelvin hesitated in his day, of 60 years ago, to 
summarise the advance made in his year of office 
hinting that he found himself incapable of the task ; 
and how shall any one man, in the far greater field 
now covered, attempt it when such a giant purposely 
avoided it ? 

Then, too, there is the difficulty, ever present, of 
realising promptly the value of any contribution. 
it is hardly necessary to remind our readers that 
Joule presented his ideas on the mechanical equiva- 
lent of heat three times to the Association with 
little effect, and that it was long after Thomson 
(Lord Kelvin) gave it as his opinion that they 
contained the germ of a great discovery, that the 
subject at all seriously considered by the 
scientific world in general. If this may happen, 
how are we to be sure that any summary will be 


social life. 


scale is too 


was 


adequate and fair ? 

It would, in fact, seem inevitable that the Associa- 
tien, so far as much of its work is concerned, must 
follow the specialisation now so general. To some 
extent this tendency may be hindered by joint 
meetings. There was, for instance, at Leicester. 
an excellent paper on land drainage machinery, 
which should have been attended by Section G, 
but was not known toit. But the trend is inevitable, 
and the daily-paper-reading public is not unlikely to 
remain unsatisfied, since as science advances it is 
less and less possible to deal with it in smart head- 
lines and short snappy paragraphs. 

Nevertheless, the public service of Section G 
will, we believe, continue unabated, and that its 
doings are of interest to the industry, as evidenced 
by the recent lunch of the British Engineers’ Associa- 
tion, bodes well for a continuance of the close alliance 
which it represents of practical science and social 
service. 


WELDING FOR PRESSURE VESSELS. 

THE progress made by electric-are welding as a 
constructional method is one of the most interesting 
developments of recent engineering. In the earlier 
days of the art, though exceptionally expert opera- 
tives, could, and did, demonstrate the feasibility 
of introducing the new means of fabrication into 
all sorts of work, there were many directions in 
which it did not appear to the actual constructors 
that the work of ordinary operatives could be relied 
upon with absolute confidence. Commonly there 
was a preference to wait until more thoroughly- 
trained workers were available, reliable means of 
testing had been devised, and the processes and 
materials used had been improved to ensure more 
general confidence. The more impulsive advocates 
were, probably with advantage, restrained by regula- 
tions of authoritative organisations, and all imme- 
diately concerned set to work to disarm suspicion 
by raising the standards they set themselves, and 
by finding means to attain to them. At the same 
time the number of skilled welders was increasing, 
and in only a few years’ time it became possible to 
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When the material is thick a trepanning tool, 
mounted in a drilling machine, can be used to take out 
aspecimen. The testing of welded parts to destruc- 
tion is usually only employed for fundamentally new 
designs, but it furnishes a large amount of interesting 
information that cannot otherwise be procured. 

In his survey of examples of welding practice in 
the making of pressure vessels, Mr. Sulzer re- 
ferred to an all-welded vertical steam boiler made 
in 1912, for a working pressure of 100 lb. per square 
inch. It seems that even in those carly days the 
Swiss Boiler Owners’ Association were prepared to 
accept such constructions and to certify them for 
service, if they complied with certain regulatiors. 
The difference in the position of Switzerland and 
other countries was made apparent when the 
design of an all-electric steam boiler was discussed. 
“For many years,” Mr. Sulzer said, “* such boilers 
have been constructed entirely by welding, except 
when they had to be delivered to countries where the 
inspecting authorities demanded riveted shells.” A 
feature of design which was stated to be now common 
in the case of pressure vessels, was the formation 
of the main body with a spiral seam. By the use of 
this form, the plate from which the boiler is made 
can be reduced by about 20 per cent. in thickness 
from that requisite when a straight longitudinal 
seam is used. In Lancashire boilers it was formerly 
the practice of the Sulzer firm to weld the circula- 
ting pipes into the furnace tubes by the oxy-acetylene 
process, as it was found difficult to obtain a good fit of 
the joint, and when there was a large clearance it 
was not easy to make a satisfactory arc weld. Such 
difficulties have been overcome and electric welding 
is now used throughout. The design adopted is 
free from overlap at the circumferential seam 
and the internal and external straps on the longi- 
tudinal seam, characteristics of the riveted boiler. 
The absence of these greatly reduces the heat 
stresses set up, and it is therefore claimed for the 
welded boiler that it will stand up to years of 
forced service, without the development of the leaks 
which occur with riveted vessels. In consequence, 
the welded boiler is more economical in repairs and 
upkeep. In the latest designs of high-pressure steam 
generators, tube systems are coming more and more 
extensively into consideration. The design of one 
built for a working pressure of 1,550 lb. per square 
inch and a temperature of 840 deg. F., showed the 
absolute necessity for the use of welding. In the 
construction of this, welding nipples were intro- 
duced at the pipe joints to ensure the maintenance 
of the internal cross-section, and to align the ends 
of the tubes correctly. Other examples showed that 
welding is used for the construction of the containers 
for the high-pressure air needed for starting Diesel 
engines and for the building up of accumulators for 
the storage of town’s gas. Chlorine tanks, autoclaves, 
and the high-pressure pipe lines of hydro-electric 
plants afford other good examples of the new fields 
of service of electric-are welding. 


apply the new method with advantage as regards 
quality of product and cost, not only in structural 
work for service on land and sea, and in the replace- 
ment of castings, but in that most exacting of all 
services, the construction of pressure vessels for the 
storage of dangerous liquids and gases, and for 
boilers and distributors for high-pressure steam. 
The detailed progress that led to this achievement 
has been admirably described in a paper on “ Weld- 
ing for Pressure Vessels,’ which Mr. Robert Sulzer 
read at a meeting of the Institute of Marine Engin- 
eers, a short while ago. In this contribution he 
traced the progress of development of late years, and 
dealt with the methods of testing, of judging the 
skill of the operatives, or for comparing systems of 
working, and the means devised for testing the 
finished work. In addition, he surveyed the pro- 
gressive adoption of welding for the construction 
of all types of pressure vessels, including the latest 
development of the tubular steam generator. 
Though such was not always the case, means are 
now available for obtaining good welded joints, 
either by the oxy-acetylene or arc-welding processes. 
The desirable characteristics are, of course, great 
strength with high ductility. In these respects the 
weld should correspond as nearly as possible to the 
steel plates, or sections, to be joined. The deposit 
metal must be as free as possible from porosity and 
there must be good penetration at the weld, with- 
out much undercut. To meet these requirements, 
suitable equipment and electrodes are essential, 
but there is an equal need for well-trained and 
realiable staff, whose work, moreover, must be 
subjected to constant inspection and to suitable 
tests. The test figures and curves given by Mr. 
Sulzer showed that the tensile strength of electric 
welds has become much greater than of those made 
by the older oxy-acetylene process. The period since 
1927 has witnessed the greatest change. With 
this increase in tensile strength, the elongation, 
which was previously below that of gas welds, has 
been improved, until now it is slightly greater. The 
impact figure for electric welds has been raised so 
much that it is now, on an average, from two to 
three times as great as that for oxy-acetylene welds. 
Annealing has been shown to be capable of so 
increasing the elongation figure for weld metal, 
both as determined by static and dynamic tests, as 
to make it similar to that of the parent metal, while 
leaving the strength practically the same. Fatigue 
tests, conducted on the Wohler system, give for the 
weld metal a figure of 6-5 tons per square inch in 
the unannealed state, and about 10 tons per square 
inch after annealing. ‘This is a matter of particular 
significance to designers using welded parts in 
moving machinery. In such cases, where dynamic 
stressing is found, special precautions must be taken, 
but by the proper choice of the strength of the 
welded joint, by upsetting the edges to be joined, 
and by suitable annealing, the value of the fatigue 
strength can be raised considerably. In work of 
this class the designer should arrange to have the 
welded joints in such positions that the stresses to 
which they are subjected are reduced to a minimum. 
As it is not easily possible always to make thorough 
tests of welded parts after completion, it is necessary 
that inspection should be thorough while the work 
is in progress. The use of X-rays for the discovery 
of flaws in steel castings of irregular shape has been 
adopted now for some years. In the case of welding 
this work is made more difficult of application 
because the thickness of the welding bead is always 
somewhat irregular and the faults are not of the 
same nature. In use with oxy-acetylene welds the 
process has not given satisfaction, because the de- 
fects are only partially discovered. As the principal 
defects in electric welds are porosity and slag 
inclusions, they are much easier to detect by X-rays. 
The testing of welds by slight local destruction, which 
can easily be repaired, is a method sometimes 
adopted to control welders in their work. If small 
test pieces are cut by a foreman at any part of a 
welded joint, and at irregular intervals, it is possible 
to judge the quality of the work being done by any 
operative. In the case of thin-walled vessels, of 
up to about }-in. thickness, a strip of about 3-in. 
width and 1}-in. length is cut by torch across the 
joint and etched for examination. Afterwards 
a repeated bend test is made to disclose any defects. 


NOTES. 


THe EpvucaTion OF MECHANICAL ENGINEERS. 

Twelve years ago, the Institution of Mechanical 
Engineers, in conjunction with the Board of Educa- 
tion, inaugurated a scheme which made it possible 
for a student who had passed satisfactorily through 
a prescribed course at an approved technical college 
to obtain a certificate or a diploma signed by the 
President of the Institution, a Principal Assistant 
Secretary of the Board, and the Head of the College. 
A necessary preliminary to such a scheme was that 
the school should be adequately equipped to give the 
required instruction, and this in itself has had an 
excellent effect on the conduct of these institutions. 
Further, the courses have to be approved by a 
Joint Committee of the Institution and the Board, of 
which Dr. H. 8S. Hele-Shaw, to whom the scheme was 
largely due, has been chairman since the beginning, 
thus ensuring a necessary degree of uniformity, 
though each college is at the same time left free to 
give expression to local needs. The questions set in 
the examination are also reviewed by assessors ap- 
pointed by the Institution, to make sure that the sylla- 
buses are adequately covered, and the same assessors 
**moderate”’ the answers after they have been 
marked, special attention being paid to border-line 
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cases. The certificate, which the successful candidate 
receives, is, therefore, not only an indication of the 
work that he has done, but is an educational pass- 
port, which is of use in any part of the country. 
That this is realised is shown by the fact that the 
number of candidates has risen from 1,250 in 1922 
to 3,000 in the present year, and that during the 


1,800. In this connection, it is interesting to note 
that during the twelve years the ratio between the 
number of candidates and the number of awards 
has remained almost constant, and that trade 
( conditions have had little effect on the former 
figures. In the case of the ordinary certificates, 
which are obtainable after a two or three-years’ 
course, the percentage of passes is in the neighbour- 
hood of 50 per cent., while in the case of the higher 
certificates, which are awarded after a further two 
or three-years’ course, the percentage is about 65, 
owing no doubt to the better attainments of the 
candidates. During the 1932-1933 session, 282 
approved courses, which are both full and part 
time, were conducted by 141 colleges in England 
and Wales, and the Joint Committee report that 
the scheme, as a whole, is working to their entire 
satisfaction. The Institution is to be highly con- 
gratulated, therefore, on what is a highly-important 
piece of work, both for education and for engineer- 
ing, and we are glad to learn that it has recently 
been brought to the notice of the Minister of Educa- 
tion by a deputation consisting of the President 
of the Institution (Mr. Alan E. L. Chorlton, M.P.), 
Dr. H. S. Hele-Shaw, and others. As Lord Irwin 
pointed out, on this occasion the scheme offers 
those who have not been able to obtain the advant- 
ages of a university education. the chance of acquiring 
a definite status in their profession, and there is 
no doubt that to this fact its great and deserved 
popularity may be mainly attributed. That this 
should be so is a testimonial to the worth of the 
young engineer, and may do something to temper 
} the criticism to which he is sometimes subjected. 
INDUSTRY AND RESEARCH. 

It has often been pointed out that the task of 
the research worker in the “ traditional ”’ industries, 
in which knowledge has been acquired over long 
periods by processes of trial and error, is different 
from that in those newer industries where progress 
from the beginning has been founded on a more or 
less firm scientific basis. That its utility may be 
as great in the former as in the latter was shown 
in a lecture entitled ‘“ Industrial Research: A 
Business Man’s View,” which was delivered by 
Mr. Kenneth Lee before the Royal Institution on 
Friday, ‘December 15. He expressed himself as in 
no doubt as to the value of research to the textile 
industry, and illustrated his belief by giving an 
account of the work that had been successfully 
undertaken to provide cotton with properties similar 
to that of wool, and thus to eliminate its tendency 
to crease. It appeared that if the hairs of the 
cotton could be filled with some elastic material 
such as resin, rubber or casein, this end could be 
achieved, but the practical difficulty was to do 
this without affecting the colour, wearing strength, 
and other useful qualities of the original fibre. 
These obstacles had, however, been overcome, both 
on a laboratory and a works scale, and it was 
now possible to produce uncreasable cotton and 
artificial silk, whose strength was 30 per cent. 
greater when dry and 100 per cent. greater when 
wet than the untreated materials. This research, 
continued Mr. Lee, had been started with a definite 
object, and had achieved a definite result. The 
question arose how many more such results would 
have been obtained in industry generally, if research 
had been carried out with greater activity. That 
it was not so active as it might be was shown by 
the fact that many of our newer industries were 
paying heavy tribute to foreign countries in the form 
of licence fees. Wireless apparatus, gramophones 
and telephones were all being largely produced 
under this form of restriction, as were electric 
lamps, non-corroding steel aluminium alloys, 
Permalloy and other important materials, to a less 
degree. The position was aggravated by the fact 
that, in future, we should have to look more and 
more to our home markets for our business, though 
a way to great prosperity would be to make other 








same period the number of awards grew from 650 to | 


countries pay for the use of our brains if they would 
not take our goods. To do this meant an intensive 
development of research, particularly in the older 
industries, which were built up before the time 
when highly-trained scientific men were available. 


Tue Roya Scot’s HomEcomMInea. 

To the skirl of Highland pipes, and. bravely 
clanging the bell presented to her by the Canadian 
Pacific Railway Company, the London Midland and 
Scottish locomotive No. 6100 drew the eight-coach 
Royal Scot train, which had made an extended 
tour on the North American continent, into No. 6 
platform at Euston, at noon on December 15. 
A ceremony of welcome had been arranged, and 
the train and her crew were greeted on the platform 
by the Rt. Hon. Walter Runciman, President of 
the Board of Trade, the directors of the London 
Midland and Scottish Railway Company, headed by 
Sir Josiah Stamp, and a representative gathering 
of the chief officers of the Company. On behalf 
of the directors, Sir Josiah presented inscribed 
watches to the train crew and representatives of 
the Railway Company who had accompanied the 
train on her overseas travels. The idea of sending 
a complete British train for exhibition at The 
Century of Progress Exposition at Chicago and to 
tour Canada and the United States, originated from 


of a visit paid by Sir Josiah Stamp to America, in | 


April, 1930. The proposal was received with 
enthusiasm on both sides of the Atlantic, and the 
train, so constituted as to be representative of all 
forms of passenger equipment in this country, was 
loaded on to the Canadian Pacific 8.8. Beaverdale 
between April 5 to 11, 1933, at Tilbury Docks. The 
vessel arrived at Montreal on April 21, and on 
May 1, what can only be described as the triumphant 
progress of the train through the North American 
Continent began. At Montreal, Ottawa, Toronto, 
Hamilton, Buffalo, Boston, New York, Washington, 
Pittsburgh, Cincinnati, and other stations where 
the Royal Scot stopped, a total of 531,330 visitors 
passed through the train. Many thousands more, 
however, lined the tracks and crowded station 
platforms to view the train as it passed. The 
Royal Scot was on exhibition at Chicago from 
May 25 to October 9, during which time 2,074,398 
persons visited the locomotive and coaches. On 
October 11, the train left Chicago and __pro- 
ceeded south, stopping at St. Louis, Kansas City, 
Denver, Salt Lake City, Las Vegas, and other 
places, and Los Angeles; it was then turned 
northwards along the Pacific coast, via San Fran- 
cisco, Dunsmuir, Portland, Seattle, and Vancouver. 
On the run back to Montreal, the Royal Scot 
locomotive hauled the train, unaided, over the 
Canadian Rockies and proceeded, via Winnipeg, 
Minneapolis, St. Paul, Milwaukee, Chicago, Detroit, 
Toronto, to Montreal, where she arrived at the 
conclusion of the tour on November 11. During 
the post-Exposition tour, 415,923 persons passed 
through the train, making the total of visitors in 
the 80 cities and towns in which the train was 
exhibited, 3,021,601. Some conception of the 
enthusiasm with which the Royal Scot was greeted 
throughout its 11,194-mile tour in North America 
was afforded by a film exhibited in the Euston 
Hotel, after the ceremony of welcome on Decem- 
ber 15. This depicted huge crowds of wildly-excited 
people of all ages standing in the sunshine, or in 
the rain or snow, and Jong queues of expectant 
visitors, many of whom had travelled many miles, 
all eager to see, or to visit, the Royal Scot, which 
to them was not only an English train, but a piece 
of the Old Country, a tangible and concrete message 
from the Homeland. The happy thought of 
affixing commemorative plates, giving brief particu- 
lars of the tour, to the engine and in each of the 
eight coaches of the Royal Scot will keep the 
memory of a romantic adventure alive for many 
years to come. 


ENCOURAGEMENT FOR SHIPBUILDING. 

Last week the British shipbuilding industry 
received several items of encouraging news, which 
should not only do something to compensate it for 
the conditions of the past few years, but hold 
out prospects of a better future. In the first place 


it was announced that the Government intend to 
provide financial facilities for the completion of 
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the new Cunarder which, since December 12, 1931, 
has been resting in a state of suspended animation 
on the stocks of Messrs. John Brown and Company’s 
yard at Clydebank. The Orient Steam Naviga- 
tion Company have placed an order with Messrs. 
Vickers-Armstrongs, Limited, for the construction 
of a liner of about 20,000 tons, which will be 665 ft. 
long and will carry 475 first-class and 675 tourist- 
class passengers. In this vessel, oil fuel is to be 
used in water-tube boilers, and the propelling 
machinery will consist of steam turbines. She 
will be faster and slightly larger than the Orontes 
of the same line. The Blue Star Line have com- 
missioned Messrs. Harland and Wolff, Limited, 
to build two 12,000-ton refrigerated cargo ships, 
and a number of smaller vessels have also been 
ordered. Moreover, there is some prospect that 
shipowners may be relieved of the deadweight of 
subsidised competition, if they can formulate a 
scheme which will guarantee that any aid given 
by the Government for this purpose is used in 
the proper way. We hope that this suggestion will 
be discussed in a judicial spirit, and that neither 
politics, nor misguided ethics, will prevent the whole 
problem being examined from first principles. 
For the moment, the decision to restart work on 
the new Cunarder is the most interesting and 
important of these announcements. It may be 
recalled that she is 1,018 ft. long and 100 ft. deep 
to the boat deck. Her gross tonnage will be 73,000, 
and the important parts of her superstructure are 
to be of 40-ton high-tensile steel. The output of the 
propelling machinery will be some 200,000 h.p., 
and she will have a speed of over 30 knots, four 
Parsons single-reduction geared turbines being 
employed. The break in her construction, which 
occurred when about 25,000 tons of material had 
been built into the hull, was due to the international 
financial crisis making the raising of the necessary 
working capital by the usual means impossible, 
and since that date nothing has happened to alter 
that position. Moreover, when the Government, 
which had already given assistance in the matter 
of insurance, was approached for further aid, as 
it has been on more than one occasion, it took up 
the attitude, as we consider quite rightly, that 
before it assumed further responsibilities, some- 
thing must be done to eliminate competition 
between the Cunard and White Star Lines for the 
Atlantic trade. That something has now been 
effected, not with difficulty, by bringing these two 
concerns under one control, with the happy result 
that unemployment in a very distressed area will be 
relieved. It is also to be hoped that a further 
consequence will be the regaining by this country 
of some of the prestige that we have lost. This 
outcome does not, of course, solve the question 
whether the construction of such large ships is the 
best policy, a question on which a great deal can 
be said on both sides. It does, however, relieve a 
very awkward situation, and for that reason is 
heartily to be welcomed. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AN ordinary meeting of The Institution of Mechani- 
cal Engineers was held on Friday, December 15, 
at Storey’s Gate, St. James’s Park, the chair being 
occupied by the president, Mr. A. E. L. Chorlton, 
C.B.E., M.P. After the formal business had been 
disposed of, Mr. Chorlton referred to an interview 
at the Board of Education in connection with 
the educational policy of the Institution. A note 
dealing with this matter is given on the pre- 
ceding page. He also referred to the work of the 
Special Committee of the Institution dealing with 
the question of water supply. The Government had 
allocated 1,000,000/. for water schemes in rural 
districts, and he thought the Institution was en- 
titled to some credit for its assistance in presenting 
the case. The Committee was being enlarged and 
would then be even more fully representative than 
it had hitherto been. 


Heat TRANSFER OF Pipvs IN Ar, 


The President then called upon Dr. Ezer Griffiths 
to read a paper, presented by himself and Mr. J. H. 
Awbery, on “ Heat Transfer between Metal Pipes 
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and a Stream of Air,” of which an abridgment will 
be found on page 692 of this issue. 

The discussion was opened by Sir J. Alfred 
Ewing, K.C.B., F.R.S., who commenced by express- 
ing his appreciation of the great amount of care and 
ingenuity that had been expended upon the experi- 
ments recorded in the paper, work which he had 
himself followed throughout. The investigation 
had been undertaken at the instance of the Food 
Investigation Board, an active branch of the Depart- 
ment of Scientific and Industrial Research. The 
engineering committee of the Board included mem- 
bers who had long been concerned with the manu- 
facture or design of refrigerating apparatus, and also 
several professors of physics. The combination of 
differing points of view thus presented had been 
wholly advantageous. The committee had done 
nearly all its work through the agency of the 
National Physical Laboratory, but it had not dic- 
tated the details. These had been left to Dr. 
Griffiths, whose skil! in experimental work was in 
valuable, and who had been ably assisted by Mr. 
Awbery. It was impossible to comment adequately 
on the amount of care these gentlemen had given to 
the investigations, but he might mention, as an 
example of the very exact methods used, the deter 
mination of the degree of the small error arising 
from the fact that the tubes experimented upon 
did not extend fully across the wind tunnel, the space 
at each side being occupied by wooden dummies. 

One striking fact that had emerged from the 
researches, was the great effect that turbulence of the 
air had upon the results. Although there was some 
degree of turbulence on the down-stream side of 
a single pipe over which air had flowed mainly in 
stream-line formation, it was not of much value as 
far as that pipe was concerned, but when a second 
pipe was placed behind it the turbulence was carried 
on to that, and the results were improved, as there 
was an enormous difference between stream-line 
flow and turbulent flow in the capacity for picking up 
heat. With the former the layer of air in immediate 
contact with the pipe attained the temperature of 
the pipe, and the outer layers could only be heated 
by the slow process of diffusion. With the latter, 
fresh parts of the air were continually impinging on 
the pipe. The effect on a second bank of pipes was 
very noticeable, and was still more marked with 
The plan was therefore adopted 
before it 


successive hanks. 
of giving the air initial turbulence, i.e.. 
reached the first bank of pipes, and this had had the 
very advantageous effect of increasing the rapidity 
of heat transfer over the whole tube nest. Although 
the main object of the investigation was to obtain 
data likely to be of direct service to refrigerating 
engineers, there were many other processes in engin 
eering which involved the transfer of heat between 
pipes and a stream of air passing over them, and the 
committee considered that the results were likely 
to be capable of wider application, hence their 
presentation to the Institution. He felt that these 
results would be accepted as the most complete 
standard data on a difficult and important subject. 

Professor C. H. Lander, C.B.E., also referred. to 
the increase of rate of heat transfer in the down- 
stream rows of pipes, which he considered a some- 
what unexpected result. Some light, however, was 
cast upon this by work undertaken by Dr. Fishenden 
and Mr. Saunders at the Imperial College. This was 
based upon the fact that a stationary layer of air 
or liquid existed in immediate contact with a 
heated surface whether the fluid was moving in 
stream-line form or was turbulent, though turbu- 
lence reduced its thickness. When a narrow parallel 
beam of light was directed through this stationary 
layer, parallel to the heated surface, it was found 
that the beam, on emergence, had been deflected. 
The extent of the divergence was directly propor- 
tional to the heat transference per unit of the surface 
examined. Applying this method to a tube, the 
optical method showed a concentric ring if the tube 
were isolated, but this ring was distorted in proxi- 
mity to other tubes. Dr. Lander then showed 
a slide of three tubes arranged in triangular forma- 
tion and examined by this method. The distortion 
due to turbulence caused the rings to assume a heart- 
shaped form. Dr. Lander then explained how the 
results could be interpreted as confirming what 
Dr. Griffiths had found. 
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Dr. Margaret Fishenden referred to Fig. 15 in 
the paper, which showed the results of experiments 
on tubes in staggered formation with and without 
artificial turbulence. The curves indicated that, 
without turbulence, by the time the third, fourth and 
fifth layers of tubes had been reached, a steady state 
of heat transfer was produced, the first and second 
layer curves being much lower. But, when a device 
had been fitted to create turbulence, the two 
latter curves, which were almost identical, showed 
a greater heat transference than the third, fourth 
and fifth. rows without turbulence. This result 
seemed rather anomalous and Dr. Fishenden 
suggested that perhaps the steady state had not 
been quite reached in the three last rows without 
turbulence. 

Mr. F. C. Johansen first dealt with the form of 
some of the coefficients given in the paper and 
suggested certain modifications. He thought 
the formula H =V‘6 (0-36 + 0-50 d) was closely 
similar in form to that of aerodynamic resistance and 
that the authors were right in emphasising that it 
should not be followed outside the range of the 
experiments on which it was based. More precisely 
they might have said outside the Reynolds’ number 
for the experiments, since the variation with Rey- 
nolds’ number was likely to be more marked than 
with a change in 8. One of the most interesting 
results of the experiments was the influence of 
turbulence in increasing the rate of heat transfer, 
and here again the connection between heat trans- 
mission and the regime of the air flow was note- 
worthy. In a paper he had read before the 
Institution,* he had suggested that heat trans- 
mission from a pipe would be increased by adjacent 
pipes, preferably in staggered formation. He was, 
therefore, not surprised to find that the curve 
given in the paper for an isolated pipe showed about 
12 per cent. less heat transmission than that of a 
pipe in the first layer of a bank at the same Reynolds’ 
number. The question of improving heat transmis- 
sion by artificial turbulence rested on the economies 
of the process in any particular case, as the pro- 
duction of such turbulence would involve extra 
power to overcome aerodynamic resistance. In 
the case of a mere bank of pipes it might occur that 
aerodynamic resistance might be reduced, and no 
doubt there would be an optimum arrangement of 
a bank in which the ratio of heat transmission to 
flow resistance would be a maximum. Mr. Johansen 
concluded by asking some questions of the authors 
relative to the effect of the wetness or dryness of 
the tubes, a point dealt with in the last paragraph 
of the paper. 

Professor A. L. Mellanby, after remarking that 
the early experimenters referred to in the first part 
of the paper had devoted themselves to particular 
problems of design as distinct from the authors’ 
more generalised treatment, said that it was some- 
what puzzling to learn that the authors had not 
been able to get an even velocity distribution in 
their wind tunnel with curved guide blades at the 
corners, but had had to resort to the simpler method 
of baffles. He thought that engineers would find 
some difficulty in making practical use of the paper, 
as most of the data was qualitative only. A case 
in point was that of allowing for the heat energy 
dissipated in overcoming the pressure caused by 
forcing the fluid through the pipe in the circulating- 
fluid type of model. Had quantitative figures been 
given, it would, at least, have shown whether such 
a correction was worth making or not. The state- 
ment of the authors that they had been unable to 
find references to any work on heat transfer when 
a pipe was set longitudinal to the air stream was 
rather surprising, as during the last twenty years a 
considerable number of papers had been published 
on that subject in the 7'ransactions of the Institu- 
tion of Engineers and Shipbuilders in Scotland, some 
of which had also been dealt with in the technical 
Press. He thought the various curves shown in the 
paper were not likely to help a man having to design 
a heater or a cooler. Had the simple Reynolds’ 
notation been adopted, they would have been more 
readily handled. Again, in that portion of the 
paper in which the authors’ results were compared 


* “Research in Mechanical Engineering by Small- 
Scale Apparatus.” See 
page 371 et seq. (1929). 
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| with those of other workers, the agreement was so 
close that it raised the question as to whether the 
experiments just made had been really worth while. 

Dr. J. W. Long said that it appeared to him that 
the curves, in general, had been constructed from 
very few points. A large amount of research on 
the subject of the paper had been done at the 
Royal College of Science between the years 1923 
and 1930, and from experiments made he had 
found that instead of the curves being smooth 
as they were in the paper, there was generally a 
point of disturbance. A greater number of points 
might have shown two distinct slopes, such as he 
had regularly found, instead of a continuous line. 
Dr. Long then raised some questions as to the 
effect of the formation of snow on the pipes in 
modifying the original contour. If this formation 
were irregular, the surface effect would be interfered 
with. 

He then described some methods of demon- 
strating pressure-differences on the surface of a 
tube by means of fine chalk carried in the air 
stream, and also by direct measurement by gauge. 
He shared Professor Mellanby’s regret that more 
definite figures had not been given, ¢.g., it would 
have been useful if the number of banks of tubes 
to give a certain amount of heating and cooling had 
been stated. 

Mr. W. F. Cope said that a large amount of 
information existed as to the effects of a hot fluid 
flowing inside a tube, and he had compared the 
author’s results with some of this information. He 
had found that, taking the case of a pipe placed 
longitudinally, given in the paper, and comparing 
the authors’ results with those from previous work, 
such as experiments on locomotive boiler tubes, the 
former would appear to be about 20 per cent. higher 
than the latter. Taking the results, say, of water 
in a condenser tube and converting the several 
variables so that the two sets of results could be 
compared, quite good agreement was found. This 
point was of exceptional interest to him, because, as 
there were probably big differences in the flow of a 
fiuid outside a pipe and inside one, it was surprising 
there should be any agreement at all. 

Dr. A. P. Thurston, M.B.E., observed that it 
was apparent that the case of a single tube trans- 
verse to the air current was somewhat analogous 
to that of air flowing over a hot wire, a device he 
had used many years ago for determining the 
velocity of air, and which had been adopted at the 
National Physical Laboratory as giving very 
accurate results. With two pipes in line, he could 
hardly think that turbulence from the leading pipe 
was altogether responsible for the extra cooling 
effect on the second pipe. He had established, 
prior to the war, that if two pipes were spaced in 
tandem with a certain gap the head resistance of 
both was considerably less than that due to one 
only. This hardly indicated that turbulence was 
the main cause of the increase. Dr. Thurston then 
discussed the question of pressure distribution on 
a transverse pipe in an air stream and the effect 
of small planes so placed that the air flow would 
be assisted and the cooling effect increased. He 
concluded by referring to several effects found in 
aerodynamic practice to illustrate his points. 

Mr. J. H. Awbery then replied briefly. He had 
been much interested in the slide shown by Dr. 
Lander, and hoped to see the results of further 
investigations made by the optical method, though 
it was not really a very accurate or quick one for 
studying local flow conditions. He was inclined 
to agree with Dr. Fishenden’s suggestion that the 
limiting value had not been reached with regard to 
the third, fourth, and fifth layers of tubes in the 
curve referred to. It had not occurred to the 
authors to see whether the curves would drop from 
those of the first and second layers when devices 
for producing turbulence were used. Possibly 
these devices were more effective than the banks of 
tubes themselves ; hence the effects on the curves 
from the first two layers. Mr. Johansen’s criticism 
of the form of the coefficients was interesting; he 
would discuss it and other points more fully in 
writing. 

He wished to thank Professor Mellanby for 
drawing attention to the 7'ransactions of the Insti- 
tution of Engineers and Shipbuilders in Scotland. 
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These would certainly be referred to for data on 
longitudinally disposed pipes. As the authors were 
not engineers, they were diffident about presenting 
their results in a specific ‘way having an appeal 
to that profession only. They preferred to give 
them more generally, so that the range of application 
might be wider. 

The comparison made of their work with that of 
other investigators did not, he thought, indicate 
its inutility. In the first place, the agreement 
was not always complete, as the methods adopted 
differed, and this divergence had raised some new 
and interesting points. One speaker had commented 
on the fewness of the points through which the 
curves were plotted. The actual results were much 
more copious, but only a few had been shown in 
the diagrams in order to avoid confusion. 


PortLAND House TRAVELLING ScHOLARSHIP.—The 
winner of the Portland House Travelling Scholarship, 
1933, and of the Gold Medal, is Mr. W. A. 8S. Cormack, 
of the College of Technology, Manchester. The winner 
of the Silver Medal is Mr. K. Ray, London. The Andrews 


Prize, awarded to the candidate securing the highest | 


aggregate marks in the associate-membership examina- 
tion of the Institute of Structural Engineers, has been 

— by Mr. W. Tomlinson, Northwich, as a result of the 
uly, 1933, examination. 





|| VERTICALLY-OPERATING COAL 


CUTTER. 


THE employment of mechanical equipment to make a 
cut in a coal seam at floor level, after which the coal is 
broken down by explosives or wedges, or allowed to 

| collapse, is rendered difficult in certain mines, owing 
| to the necessity of installing props close to the face 
for the purpose of preventing unintentional falls. If, 
in such cases, coal cutters of the usual pattern, cutting 
horizontally, are employed, it is necessary to remove 
props before the machine can be traversed along the 
face, and to replace them after it has passed, two 
operations which may considerably offset the economic 
advantages of mechanical cutting. The cutter, manu- 
factured by Messrs. Heinrich Korfmann Maschinen- 
fabrik, Witten-Ruhr, and illustrated herewith, is de- 
signed to overcome these disadvantages by enabling a 
vertical cut to be made in the face. Moreover, as the 
cutter is mounted on a chain track, it can easily and 
quickly be moved from place to place. 

As will be clear trom Fig. 1, which is a general view 
of the equipment, this cutter consists essentially of a 
rectangular frame, on which the cutter arm is mounted. 
This arm can be advanced or withdrawn along the 
frame by means of the rack cut in the upper longitudinal 
side of the latter, and the slide formed on the lower longi- 
tudinal side, and can be turned downwards or upwards, 
as shown in Figs. 2 and 3, which illustrate the machine 
actually at work at the face. The arm carries a chain 
to which 33 cutters are secured by a simple bayonet 
joint and set screws. The speed of this chain is 2-75 m. 
per second. Owing to the nature of the work, the 
cutters are all provided with tips of Widia steel 
on which the cutting edges are ground. The frame 
carrying the arm is itself carried on a turntable, and 
this, in turn, is mounted on the chain track. Hinged 
arms between the turntable and the frame allow the 
height of the latter to be adjusted to suit the work. 
The turntable enables the frame to be swung round 
| parallel to the track, and facilitates the movement 
from place to place in the workings. When cutting is 
in progress, the cutter is held rigidly in position by 
means of a jack at the outer end of the frame. This 
jack, which is operated by compressed air, is clearly 
shown in the illustrations. 

The cutter itself, which can be used in coal seams 
with an inclination not exceeding 25 deg., is operated 
either by compressed air or electricity, the driving 
unit for this purpose being installed in the housing 
which may be seen at the inner end of the arm. 
The same unit, which has an output of 6 h.p., 
also serves to advance or withdraw the cutter unit 
along the rack, and to swing it upwards or downwards. 
For traversing the cutter along the ways, a 3-h.p. unit, 
operated either by compressed air or electricity, is 
installed in the base between the chain tracks. 
The operation of the necessary valves and switches for 
controlling the air or electricity supply, can be effected 
from a single position at the inner end of the frame. 

It is stated that to make a cut 1-5 m. deep with this 
machine occupies from 6 minutes to 8 minutes, and 
that about the same time is required to move it from 
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one working position to the next, a distance of from 
5m.to6m. When the conditions of the seam are suit- 
able, the depth of the cut can be increased to 1-8m. As 
with all machines, the hewing of the clearance necessary 
for a miner to work in, which is unavoidable with hand 
cutting, is obviated, and the amount of coal which is 
broken up in this way is greatly reduced. 

The manufacture of this cutter has been taken up 
in this country by The Uskside Engineering Company, 
Limited, Uskside Iron Works, Newport, Mon 


LETTERS TO THE EDITOR. 


CORROSION VELOCITY AND 
CORROSION PROBABILITY. 


To THe Epiror oF ENGINEERING. 


Srr,—Much of the apparent disagreement existing 
on the subject of the corrosion of metals is due to 
failure to distinguish clearly between the “ velocity ” 
and “ probability” of corrosion. One often hears it 
remarked that a certain water, atmosphere, or soil, is 
“ highly corrosive’ ; but generally it is not made clear 
whether these words mean that (a) the risk of corrosion 
setting in is great or that (6) the corrosion (supposing 
it to occur at all) will be rapid. It is usual, in testing 
corrosion velocity in the field or in the laboratory, to 
use bare corrosion-specimens sufficiently large to 
make it practically certain that attack will start 
somewhere within the experimental area; but if the 
experimental area is made very small, it ceases to be 
certain. that attack will start at all, and by carrying 
out experiments statistically, the proportion of experi- 
ments leading to attack can be counted, giving a 
measure of the probability. Now this probability is 
not only of great theoretical interest, but has at least 
as great practical importance to the engineer as the 
velocity. Yet whereas the number of measurements 
of corrosion-velocity are legion, there has been little 
or no systematic work on _ corrosion-probability ; 
and much of the mistrust which some engineers feel in 
laboratory corrosion-work may arise from the fact 
that, in the past, they have taken the velocity-measure- 
ments as measures of the danger of attack, and have 
found that the conclusions do not tally with practical 
experience. 

For the engineer is accustomed to cover his metal 
with paint or other protective coating, and over the 
greater part of the surface this protection usually 
answers well. But no coat is quite without faults, 
and if a fault in the coat chances to coincide with a 
susceptible spot on the metal, attack will set in, which 
may sometimes either push away or undermine the coat, 
so that the damage, once started, develops apace. 
Given this unfortunate coincidence, it matters little 
whether the situation becomes acute in a week or a 
month. The problem is complicated, because one 
cannot neglect the chance that the rust formed at a 
pore in the coat— instead of pushing it away from the 
metal—may plug up the pore and stifle the action. 
But enough has been said to show that probability 
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may have, in some circumstances, more prac tical 
interest for the engineer than velocity. 

If the factors which increase probability also increased 
velocity, the prevailing confusion would matter little. 
But this is not the case. Our knowledge is very meagre, 
but already we know one factor at least which only 
slightly affects the velocity and yet greatly influences 
the probability, and another factor which actually 


tions. Recent counts of the development of attack 
in drops of dilute potassium chloride solution placed 
on an iron surface surrounded by oxygen-nitrogen mix- 
tures show that the proportion of drops which develop 
rust decreases with increasing oxygen-concentration, 


drops increases. The repression of attack by increasinz 
oxygen-concentration is quite surprising. On one 
parti ular steel, only one drop out of 96 produced 
rust in an atmosphere of pure oxygen, whereas in 
mixtures with 10 per cent. of oxygen or less, 96 out 
of 96 caused attack. Thus oxygen, although a stimu- 
lator of corrosion in the sense that it increases the 

conditional velocity,” is an inhibitor in the sense 
that it decreases the probability of attack. 

We have recently commenced, in the Cambridge 
University Chemical Laboratory, a series of tests on 


of the initial values of conditional velocity. The 
immediate object is to investigate the scientific causes 
underlying the breakdown which leads to attack ; 
and, in view of the number of possible variables involved. 
it is necessary to use simplified conditions, keeping, 
in each series of experiments, all the factors constant 
except one, so as to isolate the effect of varying this 
particular factor; it is intended in this way to study 
separately the effect of ten, possibly eleven, variables. 
Sut it is hoped that the results, when read in conne 

tion with the outdoor tests on painted or coated iron and 
steel specimens, which are being carried out simul 

taneously by the Cambridge Corrosion Group, will 
be of practical utility in solving the engineering 
proble ms of corrosion Certainly the marked differ 
ences which are being found between different ferrous 


have practical significance for the engineer 
U. R. Evans, 
R. B. Mears, 
University Chemical Laboratory, P. E. QUENEAU. 
Cambridge. 
November 4, 1933. 


CIRCUIT-BREAKER RATINGS. 
To Tue Eprror or ENGINEERING. 

Str.—I am glad to have Mr. Wood's assurance in 
your issue of December | that my previous letter has 
been helpful He now raises the question of the 
advisability of ignoring the direct-current component 
when determining the breaking-current, and the effect 
of such procedure on the performance and rating of 
British circuit-breakers. 
point out that a manufacturer has to assign a breaking 
capacity to a circuit-breaker in accordance with the 
standard specification quoted or approved by the 
purchaser, and the “ absurdity’ to which Mr. Wood 
refers of including the direct-current component in 
the calculation of breaking-current, has evidently not 
been so “ obvious "’ to those responsible for the standard 
specifications in which the direct-current component is 
included in the computation of breaking-capacity. 

I am in obvious agreement with Mr. Wood that a 
kVA test-performance figure based upon a specification 
that ignores the direct-current component in the 
computation of kVA broken will be less than the kVA 
figure for a test-performance based on a specification 
that does include the direct-current component in 
the computation of kVA broken, and our previous 
correspondence has brought out the fact that the | 
kVA performance of the British circuit-breaker undet 
discussion was such as to allow a breaking-capacity 
rating to be assigned on the basis of a breaking-current 
excluding the direct-current component. 

| think the answer to Mr. Wood's point is that 
circuit-breakers of British design are sold in consider 
able quantities in markets where the breaking-capacity 
rating is specified to be calculated by the Continental 
method to which he refers. In view of this, and contrary 
to Mr. Wood's suggestion, | have already advocated 
international agreement on the conditions under which 
breaking-capacity tests shall be carried out, and the 
manner in which the results shall be expressed in the 
form of performance-values and ratings, including the 
necessary minimum margin of safety between the two. 
Such procedure would clarify the task of the manu- 
facturer who at the present time has to comply with 
breaking-capacity ratings in accordance with the 
various methods adopted by different countries. 

Yours faithfully, 
Hebburn-on-Tyne, H. W. CLoTHIER. 
December 8, 1933. 


moves the velocity and probability in opposite direc- | 


although the velocity of attack by these particular | 


corrosion probability, with simultaneous measurement | 


materials in respect of corrosion probability must 
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200-H.P. DIESEL-ELECTRIC RAILCAR. 


Tue 200-h.p. Diesel-electric railear, which has been 
running for some weeks on the Warwick-Daventry- 
Northampton branch of the London Midland and 
Scottish Railway, both as a single unit and with trailing 
loads, such as passenger vehicles and horse-boxes, and 
has more recently been operating on the Watford-St. 
Albans branch of the same railway, has been built 
entirely at the Preston, Rugby and Bradford works of 
| the English Electric Company, Limited, Queen’s House, 
| Kingsway, London, W.C.2. It has been specially 
| designed for branch line working, and experience has 


shown that it is quite capable of hauling a standard | 
27-ton trailer coach and of carrying out any shunting | 


that is likely to be necessary. A general view of this 
vehicle appears in Fig. 1 on page 684. It is 62 ft. 104 in. | 
long over the buffers, and 59 ft. 6in. long over the body, 
the overall width and height being 8 ft. 112 in. and 
12 ft. 114 in. respectively. Its weight in working 
order is 374 tons, and its maximum speed 60 m.p.h. 
As regards construction, the underframe is of rolled 
steel sections, which are braced and gusseted, while the 
swing bolster at the engine end is carried from four 
links with nests of spiral springs and rubber shock | 
absorbers, so as to reduce the vibration. The bogie 
under the engine compartment is of plate frame con- 
struction and carries the two axle-hung driving motors. 
The trailing bogie is built up of steel sections. All the | 
axle boxes are fitted with roller bearings. The body | 
is of steel with ash fittings in the pillars, and the outer | 
panels, which are also of steel, are secured by mouldings | 
of the same material. The interior, a view of which | 
appears in Fig. 4 on page 684, is furnished in mahogany | 
and bubinga, with mahogany mouldings, and the metal 
fittings are chromium-plated. The seats are upholstered 
in figured moquette. Access to the passenger compart- | 
ment is obtained through a central entrance, which is 
provided with sliding doors, and a vestibule. At present | 
there is seating accommodation for 53 passengers, but | 
this could be increased to 61. The engine compart- | 
ment with one driver's cab is at one end of the coach, 
being divided from the passenger compartment by a 
luggage space, while at the other end is a second cab. 
The partition between this cab and the passenger 
compartment is glazed above the waist line, so that 
a sort of observation saloon is formed. At night this 
partition can be covered by a blind. The engine com- 
partment, a view of which appears in Fig. 3, is of steel 
throughout and is fitted with a removable roof so that 
the power unit can be lifted out for major overhauls. 





| Where there is not sufficient room for this, the end of | 


the body can be taken away and the power unit drawn 
out on rollers. 

The engine, which is of English Electric design, is | 
of the six-cylinder Diesel type, with mechanical | 
injection, and has an output of 200 h.p. at 1,500 r.p.m., | 
though it is capable of an output of 220 h.p. for 15 | 
minutes. Running speeds of 1,200 r.p.m. and % | 
r.p.m. are also provided. Cooling is effected by a 
centrifugal pump, which is driven from the crankshaft, | 
and by a radiator, which also incorporates an oil cooler. | 
The engine speed is controlled from a master oa 
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troller through solenoid-operated valves, which admit 
oil under pressure to the cylinders on the governor 
and thus alter the setting and timing of the latter. 

If the oil pressure fails, the engine is automatically 
| shut down. As shown in Fig. 5, the engine is direct 
coupled to a 135-kW generator, the complete unit 
| being carried on trunnions, so that a three-point 
suspension is obtained. The bearers and fixing bolts 
are insulated from the underframe by rubber, so 
that the minimum of noise and vibration is trans- 
mitted to the coach. The exciter is mounted separately, 
| in order to reduce the length of the set, and is chain 
driven. 

The control gear, which comprises the reverser, 
motor contactors, and battery cut-out, is mounted on 
a framework over the generator, as shown in Fig. 3. 
The necessary connections to the cables are made by 
terminal bars, so that the frame can be disconnected 
and dismantled as a unit. The car is fitted, with 
vacuum brakes, acting on all the wheels and a 
screw-down hand brake, which acts on the wheels of 
the driving bogie. The necessary vacuum is obtained 
from an electrically-driven exhauster in the driving 
compartment. 

The vehicle is arranged for one-man control from 
a master controller, which is fitted with a dead man’s 
handle, as can be seen in Fig. 2, which shows one of 


| the driving compartments. The engine is started by 


a push button switch, which connects a battery to 


| the generator, so that the latter runs as a motor. 


Successive movements of the controller then bring 
the engine speed up to 900 r.p.m., 1,200 r.p.m., and 
1,500 r.p.m., and finally full vehicle speed is obtained 
by adjusting the generator and motor fields. When the 
controller handle is moved back the weak motor field 
is retained until the idling notch is reached, thus 
combining economy of power with the maximum 
electrical output. The engine can be shut down by 
bringing the master controller handle to the “ off” 
position. The main electrical system is designed so 
that the full output is automatically maintained over 
a very wide range of train speed and without any 
risk of the engine being overloaded. Signal lights are 
provided to show that there is adequate lubricating oil 
pressure and that the water circulation is working 
correctly. 

The car is heated from a low-pressure boiler, which 


|is fired with engine fuel oil and supplies steam to 


radiators under the seats in the passenger compart- 
ment, the condensate being returned through a feed 
tank. If the flame is extinguished or the water level 
fails below a certain limit, the oil supply is cut off. 
The feed pump is also controlled by the water level. 


| This system has been adopted to enable heat to be 


supplied when the engine is not running. Standard 
hose couplings are fitted at each end of the railcar, 
so that any passenger coach which is used as a trailer 
can be heated. 

We understand that during the five weeks ended 
November 11 the car ran 5,880 miles with an average 
fuel consumption of 6-26 miles per gallon, this figure 
including shunting, shed movements and other inci- 
dental running. 
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LABOUR NOTES. 


Mr. Littie, the president of the Amalgamated 
Engineering Union, mentions in his report of the 
executive council’s proceedings in November, that the 
question of establishing machinery for the purpose of 
regulating and fixing wage rates and conditions in the 
passenger and commercial branches of the transport 
industry, has been under careful and prolonged con- 
sideration. Faced with difficulties that appeared to 
be insurmountable, the executive council invited the 
trade unions having members employed in the transport 
industry to a meeting for the purpose of discussing ways 
and means of attaining the desired object. All the 
unions invited, with the exception of three, attended, 
‘“‘and it was very soon apparent,” Mr. Little says, 
*‘ that they had, without exception, found exactly the 
same difficulties as we had experienced when attempting 
to deal with this problem. After reviewing the whole 
position, it was eventually decided to ask the T.U.C. 
General Council to convene a conference of all the 
unions concerned, with a view to getting complete 
organisation.” 

Mr. Little also reports that the question of electric 
welding in ship work was taken a further step forward 
during the month. At a meeting convened by the 
Independent Chairman, Mr. T. Graham Robertson, 
K.C., and attended by representatives of the Amalga- 
mated Engineering Union, the whole position was 
again reviewed. The desire of the unions to have the 
employers’ proposals withdrawn was, Mr. Little says, 
“‘ again made clear.” ‘ Very pertinent questions,” he 
adds, “‘ were submitted by Mr. T. Graham Robertson, 
K.C., and answers were given which clarified the 
position to the satisfaction of the Independent Chair- 
man.” ss eka 

In October, representatives of trade unions having 
members in the employment of the Co-operative 
Wholesale Society attended a conference convened by 
the Trades Union Congress General Council, for the 
purpose of considering conciliation machinery proposed 
by the Society. Twenty-eight societies, including the 
Amalgamated Engineering Union, attended, and in 
the course of discussion, ‘‘ it was very soon discovered,” 
Mr. Little says, “‘ that the suggestions were very far 
from being satisfactory.” A committee was set up to 
draft counter-proposals. The drafting committee met 
on November 17, and eventually instructed its secretary 
““ to prepare a draft of alternative proposals in the light 
of the discussion.” 

During November, the home branch membership of 
the Amalgamated Engineering Union increased from 
169,058 to 170,021, and the Colonial branch member- 
ship decreased from 22,374 to 22,369. The number of 
members in receipt of sick benefit increased from 2,749 
to 2,895, and the number in receipt of superannuation 
benefit from 13,641 to 13,650. The number in receipt 
of donation benefit decreased from 5,895 to 5,288, and 
the total number of unemployed members from 32,011 
to 29,973." 

The latest Monthly Trade Report of the United 
Patternmakers’ Association gives the number of 
unemployed members as 1,867. ‘‘ This shows,” says 
Mr. Findlay, the general secretary, “a reduction 
from last month of 106—not a wonderful lot, but it is 
something to be going on with. After last year, with 
its 2,900 average, I suppose we are expected to be 
thankful.”” The membership is returned as 10,158. 


All the members of the executive of the United 
Patternmakers’ Association who offered themselves 
for re-election have been returned, the majority by 
substantial majorities. Mr. J. Barr was unopposed 
for Area No.4. The closest contest was in Area No. 5, 
which gave 181 votes to Mr. J. Briggs and 137 to his 
opponent, Mr. A. J. Allen. 


In the House of Commons last week, Sir Herbert 
Samuel asked the Minister of Labour whether he had 
considered the representations from municipalities in 
Lancashire or from other bodies, favouring legislation 
to the effect that agreements, which have been entered 
into by organisations of employers and employed in the 
cotton trade or in other industries, should be made 
obligatory upon all engaged in the industry concerned, 
and whether the Government would consider the intro- 
duction of legislation on the lines of the Industrial 
Councils Bill, introduced as a private member’s Bill last 
session. Mr. Hudson, Parliamentary Secretary, in 
replying, referred to a previous statement by the 
President of the Board of Trade, to the effect that any 
joint representations made by employers’ and operatives’ 
organisations in the cotton industry, would receive the 
sympathetic consideration of the Government. As 
regards the general legislation referred to in the question, 


there were wide differences of opinion between the 
employers’ and employees’ organisations, and among 
the members of the Joint Industrial Councils themselves, 
as to the desirability of such legislation. 


A 2 per cent. bonus on wages has been distributed to 
the employees of Messrs. J. and 8S. Rhodes, Limited, 
woollen manufacturers, of Morley, Yorkshire, under a 
profit-sharing scheme. The firm, it was stated in the 
directors’ report, had had a better year than for a long 
time, and were assured of a busy period until March at 
least. la 

The engineering operatives who have ceased work at 
the establishment in Lewisham of Elliott Bros. (London) 
Limited over what seems to be a question of “ speeding 
up” are, of course, breaking the Provisions for 
Avoiding Disputes. Even if, as is alleged, a change has 
been made in “‘ methods or means of production,” 
they would still be in breach, as, under the York 
Memorandum, work must proceed during negotiations 
on disputes until, at any rate, failure to agree is reached. 


After presenting the prizes and certificates to the 
boys of the King Edward School, Lichfield, Sir Herbert 
Austin delivered an_ interesting address. There 
appeared, he said, to be a tendency for the younger 
generation to want things made easier. They wanted 
to be managing directors without first going through 
the hard school of experience and work. There was, he 
found, a tendency for boys—and girls—to accept the 
easy job, which might mean eventually a small settled 
income, in order to be able to obtain the pleasures 
represented by the cinema, the theatre, the football 
match and similar attractions. While he realised there 
was not room for everybody at the top, there was great 
personal satisfaction and a deal of adventure in trying 
to get there. Nothing worth while had ever been 
achieved without an element of risk and without 
responsibility. Taking the easier course always meant 
going along in a rut. Work, hard work, and study, 
coupled with enthusiasm, were the only sure routes to 
success. In spite of the difficulties that beset the indus- 
trial life of the country, they could take cheer from the 
fact that the boy leaving school to-day had many more 
opportunities and careers open to him than his father 
had. It was well that they should appreciate the fact 
that the old saying, ** Jack of all trades,” had no place 
in big industry to-day. The tendency of the age was 
towards specialisation. The great majority working 
under modern conditions achieved success largely in 
proportion to the extent they specialised. They had 
to know a great deal about something, not a little about 
everything. 


In the New Year, the wages of London omnibus 
drivers are to be increased by ls. per week to 87s. 6d., 
and those of omnibus conductors by 2s. per week to 
81s. 6d. In addition, each man is to receive an imme- 
diate bonus of 22s. 6d., and his holiday will, in future, be 
for twelve working days, allowing of a fortnight’s 
absence from duty. When faster and larger vehicles 
were introduced last year, running schedules were 
re-timed. It was arranged that the first six months of 
this year should be regarded as an experimental period, 
during which the working of the new schedules should 
be carefully watched and the results recorded. When 
the results became available, the management of 
London Transport and the officials of the Transport and 
General Workers Union began negotiations on the 
basis of them, agreeing to begin on the principle that 
the staff should share in the benefits accruing from the 
more efficient schedules. The wage increases now 
conceded and accepted are, therefore, not payments for 
‘* speeding up ” but the men’s share of the gains due to 
the increased efficiency of the services. 





The weekly organ of the International Labour Office, 
at Geneva, states that the Federation of Government 
Workers recently submitted to the Prime Minister of 
France a number of demands, including a proposal for 
the reduction of hours of work. The Minister replied 
that in State undertakings, as in private employment, 
this question could not be approached without a 
previous examination of its financial aspect, and 
particularly of the effect on costs of production; he 
consecuently ordered a study to be made of the condi- 
tions under which the 44-hour week might be instituted 
im certain undertakings, in particular by the abolition 
of Seturday morning work for those who were already 
free on Saturday afternoons (though working 48 hours 
a week). In consequence of this inquiry the Minister 
of War has ordered an experiment to be made with 
the introduction of the 44-hour week in an engineering 
shop and an explosives factory by means of the 
abolition of Saturday morning work. 

Dr. E. Wight Bakke, of Yale University, whe studied 
the operation of the British Unemployment Insurance 








Acts during a visit to this country, has written an 


interesting book on the subject. In the course of his 
observations, he energetically refutes the charge that 
the system, by giving money without an adequate 
return of work, pauperises the unemployed ; he argues 
that it may, on the contrary, have an influence in 
exactly the opposite direction and put a_ barrier 
between the unemployed man and that hopelessness 
and discouragement and defeat which are the essential 
characteristics of pauperism. His general conclusion 
is that unemployment insurance has not made paupers. 
It may have revealed some of them and supported 
them. The insignificant minority of workers who 
regard the unemployment insurance fund as a source 
of income is composed of unskilled workers with low 
wages and youths. In the author’s opinion the minor 
part which misuse of the system and malingering play, 
makes it doubtful whether the organisation of an 
unemployment insurance scheme on an occupational 
or wage-level basis, with different contributions and 
conditions for each level, would be worth the adminis- 
trative trouble and expense it would involve. 


There is evidence, Dr. Bakke concludes, that the 
unemployment insurance scheme has alleviated the 
worst physical effects of unemployment and has kept 
the working force at a higher level of efficiency than 
would have been possible without its help in similar 
conditions of trade. It has not relieved, however, 
and cannot by its very nature relieve, the mental and 
moral fatigue and discouragement, which result from 
having no job. 

Addressing the Italian National Council of Corpora- 
tions at its meeting last month, Mr. Mussolini said 
that after the Great War, and in consequence of it, 
capitalist enterprise became hypertrophied. The scale 
passed from the million to the thousand million. The 
very dimensions of production exceeded human 
capacity ; hitherto mind had dominated matter, but 
now it was matter that dominated mind. Arrived at 
this point, capitalism found its apparent justification 
in the Utopia of unlimited consumption. Its ideal 
would be the standardisation of the human race from 
the cradle to the grave. Super-capitalism would wish 
that all persons could be born the same size so as to 
allow of the manufacture of standardised cradles, that 
all children should desire the same toys, that all men 
should wear the same uniform, read the same book, 
have the same tastes for the cinema, &c. This was a 
logical absurdity, but it was the only means by which 
super-capitalism would have been able to carry out its 
plans. a 

Capitalist enterprise, he went on to say, ceased to be 
an economic fact when its dimensions drove it to 
become a social fact, and this was the precise moment 
at which capitalist enterprise began to throw itself 
into the arms of the State whenever it was in difficulties. 
A point had now been reached at which if the State 
were to sleep for 24 hours it would be enough to bring 
about disaster. In the future there would be no 
economic field in which the State would not have to 
intervene. Supposing, for the sake of argument, that 
they yielded to this ultra-modern capitalism, they 
would be led to a State capitalism which was nothing 
but socialism turned upside down. Such was the 
crisis of the capitalist system regarded as a world 
phenomenon. sy 

An examination of the position from the statistical 
point of view, and an enumeration of the different 
economic classes of the population showed, he said, 
that Italy was not a capitalist nation in the usual sense 
of the word. Italy was and must remain a nation with 
a mixed economy, possessing a vigorous agriculture, 
which was the foundation of a sound system of small 
and medium-sized industry, a bank which did not 
engage in speculation, and a commercial system which 
carried out its true function of placing goods at the 
disposal of consumers in a swift and orderly fashion. 


A significant fact at the moment was, Mr. Mussolini 
said, that the decay of capitalism was coinciding with 
the decay of socialism. All the socialist parties of 
Europe were in fragments. He was not referring merely 
to Italy and Germany, but to other countries also. 
It was obvious that the two phenomena were not 
mutually conditioned from the strictly logical point 
of view, but there was, nevertheless, a historic neces- 
sity that they should occur simultaneously. This was 
why the corporative economic system had its rise in a 
particular moment of history, when the two phenomena 
of capitalism and socialism had already given every- 
thing of which they were capable. The Fascist system 
had inherited everything that was vital in both. They 
had rejected the theory of the “‘ economic man.” The 
economic man did not exist: what existed was a 





complete man, who was political, economic, religious, 
a saint, a warrior, and the rest. 
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PIPES AND A STREAM OF AIR.* 


sy Ezer Grirriras, D.Sc., F.R.S., and J. H. AwBery, 
B.A., B.Se. 


WHEN a stream of air has to be heated or cooled, it 
is the common practice to pass the stream over the 
surface of a bank of piping through which is circulating 
a hot ora cold fluid. For cold storage work, the cooling 
medium may be brine or a refrigerant such as ammonia, 
whilst for heating installations steam or hot water 
used. The technical importance of data on the 
design of such appliances has resulted in a very large 
number of being carried out in this 
field. All the earlier workers who attempted accurate 
measurements concerned themselves with observations 
of heat transfer between the fluid inside and that outside 
the pipe, thereby obtaining the total resistance to the 
heat flow. This coefficient is a complex one, for it is 
built up of the surface fluid and 
solid at each side of the dividing wall as well as the 
resistance of the material of the wall. Recent workers 
on the subject, following Stanton, have tended towards 
a simplification of the problem by making a study of 
of the fluid-solid resistances separately; the 
resistance of the wall itself can usually be calculated 
from a knowledge of the conductivity of the material 
measurement. 


investigations 


resistance between 


each 


and so does not require independent 


Im the 
have devoted attention solely to the transfer between 


investigation now 


the external surface of a pipe, usually constituting 
one of a bank, and the stream of air sweeping past, 
the transfer being reversed in direction according as 
the pipe is hotter or colder than the air. The data 


were required in the design of air-cooling batteries for 
refrigeration work, but the conclusions arrived at are 
of general application in the design of heat transfer 
equipme nt 

The greater part of the work has been concentrated 


on the study of pipes when arranged in banks, the 
individual pipes which constitute the bank being 
placed transverse to the air stream. It was not 


deemed necessary to study banks of piping when the 


axes of the pipes were parallel to the air stream, since 
a single longitudinal pipe should give the required 
information. When the pipe under study was longi- 
tudinal with the air stream, the successive elements 


point of contact of the 
\ certain amount 
of attention was given to single pipes placed transverse 


of the pipe, starting from the 


air, were dealt with independently 


to the stream, as this particular case had received 
study by numerous investigators in the past. The 
pipe temperatures have ranged from about 90 deg. C. 
down to a few degrees below the freezing point of 


water and the velocity of the air stream from about 


30 ft.per second (.¢., 20 m.p.h.) down to free con- 
vection 

The experiments were made with the pipes installed 
in a closed-circuit wind tunnel shown in Fig. 1. The 


cross-section of the tunnel was 2 ft. high by 3 ft. wide. 
\ closed-circuit type of tunnel was adopted because 
it necessary to the and 
humidity of the circulating The working section 
of the tunnel the and was 4-5 ft. in 
length. The air stream was maintained by an air screw 
oupled to a 5-h p. motor of variable speed. The air 
was discharged into the lower section 


control 
air. 
upper 


was temperature 


was on 


from the screw 
of the tunnel which contained the cooling coils and, 
in addition, a heater for conditioning the air before 
it was delivered to the bank of piping under test in 
the upper section. For adjustment of the humidity, 
trays of calcium chloride or water were inserted in the 
the tunnel. At the junction of the 
upper and lower sections, baffle plates were installed 
to ensure uniformity in the distribution of the air 
flow the working section. The location and 
adjustment of these baffles was arrived at by a process 
of trial and to obtain reasonably uniform flow was a 
laborious undertaking. It may be noted here that, 
as in all other tunnels, there was some degree of turbu- 
lence in the air stream. 

The air velocity was measured by means of a Pitot 
tube and Chattock gauge, the Pitot tube being of the 
type in which the dynamic and static tubes are com- 
bined in one unit. In the arrangement for exploring 
the distribution from floor to roof of the tunnel the 
Pitot tube carried a wooden slide movable 
ina Vee-groove. The Pitgt head was generally situated a 
few inches in front of the pipe or the bank under test. 
Since the velocity is moderately uniform over the 
central area of the tunnel,.it is immaterial where the 
actual measurement is made, provided it is in the 
neighbourhood of the pipe. When banks of pipes 
were under study the velocity was taken upstream 
from the bank at three or more vertical heights so 


lower section of 


over 


was on 


* A Report to the Engineering Committee of the Food 
Investigation Board. Paper read before the Institution 


of Mechanical Engineers, on Friday, December 15, 1933. 
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selected as to give the correct mean. Thus the quantity 
measured is the velocity of the air stream impinging 
on the bank. The local air velocity over the pipes 
forming the bank would, of course, vary from one 
point to another of the circumference and would not 
be easy to measure in practice. 

The velocity distribution was made as uniform as 
possible by adjustment of the baffle plates before the 
commencement of the investigation. In view of the 
chance of accidental disturbance or the possible 
| ‘‘ settling” of the baffle plates due to the vibration 
| of the motor, a complete exploration of the distribution 

was carried out at the conclusion of the heat trans- 
| mission measurements. This survey was made over 
|} @ cross-section on the upstream side of the first pipe 
|in the bank about 15 in. away, i.e., about 30 in. from 
| the edge of the baffle plates. Observations were 
| made at points 3 in. apart vertically and horizontally 
j over the whole cross-section. The variations in any 
| horizontal line were found to almost negligible 





be 
except close to the walls of the tunnel, but a certain 
amount of variation was apparent in the vertical plane. 


| Fig. 1. SECTION THROUGH WIND TUNNEL. 
| Baffles, Pitot Eypetmertal (Air Screw 
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Fig. 2. AIR DISTRIBUTION IN WIND TUNNEL. 
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The degree of uniformity attained is shown by the 
curves in Fig. 2, which represent the mean velocity 
of the stream at different heights. The type of distri- 
bution curve found when no baffles were present is 
also shown in Fig. 2. A similar survey was then 
made on the downstream side of the bank. This gave 
a distinctly more uniform distribution. The quantity 
of air flowing was obtained by an integration of the 
velocity over the area of the tunnel, both from the 
upstream and the downstream surveys, and the values 
were found to agree to within 5 per cent. Experiments 
were also made to measure the heat loss from a pipe, 
the location of which in the tunnel was altered. The 
displacement possible was a movement about 9 in. 
downstream. No appreciable difference in the results 
was found, so that the inequalities, if any, in the air 


flow were not such as to vitiate the heat transmission 
results. After the removal of the bank of piping, 
an intercomparison was also made in the tunnel 


between the Pitot tube and a rotating vane anemo- 

meter. The results are given below :—Air velocity in 

tunnel (centimetres per second) as determined by : 
Pitot Tube. Rotating Vane Anemometer. 


155 157 
321 314 
388 387 


The quantity of heat transferred from pipe to air 
or air to pipe was determined by two methods : (1) The 
dissipation of electrical energy in a heating coil; or 
(2) the change in temperature of a stream of liquid 
circulating in the pipe. The electrical method was 
applicable only in the case when the pipe was hotter 
than the air, whereas the circulating liquid method 
was available when the pipe was hotter or colder than 
|theair. The electrical method was the more convenient 
|of the two. The construction of an electrically-heated 
| pipe was as follows: A sheet of thin micanite was 
sprung into contact with the internal surface of the 
pipe, and the heater was made by winding Nichrome 
| strip longitudinally on the outside of a split ebonite 
tube, which, in turn, was sprung into contact with the 
| micanite sheet. When circulating liquid was used, 




















two methods of construction were employed at different 
stages of the work. In the first the liquid circulated 
through two spirals of small-bore tubing soldered to the 
internal surface of the pipe. The two spirals were 
wound together with their inlets at opposite ends of 
the pipe. Hence the gradient in temperature in the 
one due to the liquid flow was in the reverse direction 
to that in the other, so the average temperature at any 
point would be constant along the length. Good 
thermal contact between the pipe and the spirals was 
secured by first soldering the spirals on the external 
surface of a pipe of smaller diameter than the experi- 
mental pipe, then inserting it into the latter, and filling 
the interspace with solder. 

. The other method of construction was to make a 
wooden plug which was a good fit in the pipe. This 
plug had longitudinal grooves cut in the surface so 
that the oil circulated to and fro along the length of 
the pipe in contact with the internal surface. The 
arrangement is easily dismantled, which is a convenience 
should the channel become blocked (as occasionally 
happened) by the accumulation of ice crystals, oxide, etc. 
It might be anticipated that the longitudinal groove 
method of construction would result in a model having 
temperature variations along the length; provided 
the liquid was flowing fairly rapidly so that it did not 
suffer a large temperature rise, the variations were 
found to be small. With the circulating fluid type of 
model, a correction has to be taken into account for 
the work done in forcing the liquid through the pipe. 
To obtain this correction all that is necessary is to 
measure the pressure drop in the liquid as it passes 
through the model. The heat energy dissipated in 
overcoming this pressure is then equal to the mechanical 
energy lost, given by the product of pressure fall and 
rate of flow.* The correction could also be obtained 
by reducing the heat loss from the surface of the pipe 
to negligible proportions by applying insulation and 
then observing the temperature change in the liquid 
in circulating through the model. 

A tank containing a mixture of paraffin and lubri- 
cating oil was cooled by the spiral coil evaporator 
forming part of a refrigerating plant circuit. The 
temperature of this oil was maintained at the desired 
value by thermostatic control using an immersion 
heater. The oil from the tank was pumped through 
the model, whilst a glass vessel of known capacity was 
inserted in a by-pass in the return circuit. This was 
used to determine the rate of flow without altering the 
resistance of the circuit or allowing the oil to come 
into contact with the room atmosphere. It had been 
found in the preliminary experiments that considerable 
trouble was caused by condensed water being carried 
into the tank if the stream came into contact with the 
humid atmosphere of the room. This water when it 
froze in the oil tank took the form of small crystals 
which were carried on to the model causing a blockage. 
The temperature rise in the circulating liquid was 
measured by means of a five-way differential thermo- 
element having an electromotive force of about 200 
microvolts per degree. In the experiments on banks of 
pipes set transverse to the air stream, the pipes, whether 
heated electrically or by liquid circulation, were made 
2 ft. in length. Wooden extension pieces of the same 
diameter as the pipe were provided at each end. These 
extensions were 6 in. in length, so that they just 
reached the side walls of the wind tunnel. By this 
arrangement the length of pipe under test was kept 
well within that portion of the air stream which had 
a uniform velocity, and consequently the heat loss 
from the pipe would not be affected by the lack of 
uniformity in the air flow close to the walls of the 
tunnel. At the same time those disturbances of the 
air flow were avoided which would arise if the pipes 
did not extend right across the tunnel. 

The above procedure did, however, introduce a 
source of heat loss or gain to the pipe which had to 
be allowed for, on account of the flow between the 
ends of the pipe and the wooden extension pieces. The 
magnitude of this correction was evaluated in the 
case of the electrically heated pipes by constructing 
a model similar to the normal ones, but with a 12-in. 
length of wood replacing the centre 12 in. of the 
model. Then if the heat loss per foot run from the 
metal pipe is H, and the flow from the pipe into one 
end piece is H,, for a normal pipe the loss is 2H, + 
2H, since the pipe is 2 ft. in length. For the special 
model, the heat loss is H, + 4H,. By subtracting the 
former from twice the latter, a quantity is obtained 
which is three times the loss from a pair of ends, i.e., 
three times the correction to be applied in an experi- 
ment with a normal pipe. The magnitude of this 
correction was determined at a number of wind speeds. 
It was assumed that it would be proportional to the 
temperature excess of the. pipe over the air and inde- 
pendent of the position of the pipe when in a bank. 








* The authors wish to acknowledge their indebtedness 
to Sir Joseph Petavel for pointing out this method of 
obtaining the correction. 
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For the pipe with liquid circulation the end correction 
was evaluated by making a comparison with an 
electrically heated pipe when both were swathed with 
cotton wool, in order to make the end loss as large a 
fraction as possible of the total. 

In the experiments using pipes with liquid circu- 
lation it was necessary to determine the specific heat 
of the oil used as the circulating medium. Two 
methods were used. At temperatures above the dew 
point of the air in the room, the usual calorimetric 
method was applicable, electrical energy being dissi- 
pated in a coil immersed in a quantity of oil and the 
temperature rise due to the heat input being measured. 
The heat capacity of the calorimeter and accessories 
was determined by carrying out a similar experiment 
using water in place of the oil. In the other method 
the experimental pipe was utilised as a continuous-flow 
calorimeter. A coil of Nichrome wire was wound on 
the pipe and the whole lagged heavily with cotton wool. 
The pipe was then maintained cold by circulating oil 
through it and the temperature rise of the oil for 
various values of energy dissipated in the heating coil 
was measured. After applying a correction for the 
heat leakage, the specific heat was obtained directly 
from the rate of flow, the temperature rise, and the 
electrical energy dissipated. Experiments by this 
method at a mean temperature of —6 deg. C. gave a 
specific heat of 0-38 calorie per cubic centimetre per 
degree Centigrade for the oil mixture employed, while 
similar experiments at a temperature of +36 deg. C. 
gave 0-41 and 0-42 for the specific heat. The value 
at 16 deg. C., obtained by interpolation from these 
figures, is 0-40, and this is in good agreement with the 
value 0-394 found by experiments using the first 
method described above. 

The temperature of the pipe surface was obtained 
by means of copper-constantan thermo-elements. At 
the appropriate spot, plugs of copper and of constantan 
were riveted into the pipe surface and the tops of 
these filed off flush with the surface. Holes were 
drilled in the centres of these plugs and the copper 
and constantan wires attached by driving in taper 
plugs. The large area of contact between the plugs 
and the pipe ensured that the heat conduction along 
the leads did not cool the junction appreciably. As a 
general rule five thermo-elements were used on each 
pipe under test, these being distributed equally along 
the length and arranged in spiral formation so as to 
give the temperature at points spaced around the 
circumference of the pipe. 

A check on the accuracy with which the heat quan- 
tities were measured was obtained by carrying out an 
experiment using first an electrically heated pipe and 
then one heated by means of liquid circulation. The 
comparisons were carried out at two different air speeds, 
and the agreement between the results obtained by the 
two methods of heating was within about | per cent. 

Many investigations have been made of the laws 
governing the heat transfer between a single pipe and 
an air stream, and an intercomparison of the data 
obtained by workers using different experimental 
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of it two entirely separate series of experiments were 
carried out on single pipes set with axes perpendicular 
to the direction of the air stream. The pipes ranged 
in external diameter from 1} in. to 3} in., and were of 
copper or iron. In the first series, the liquid flow 
method was employed, using that form of construction 
in which the liquid circulates through two spirals 
soldered to the internal surface of the pipe. In the 
second series, which was carried out at the conclusion 
of the work, the electrically heated pipes were used. 
In the interval between the two series the wind tunnel 
had been taken down and reassembled and the baffles 
adjusted afresh. Substantial agreement was obtained 
in the two series of experiments on the heat transfer 
from single pipes, although the conditions were not 
identical either as regards the method of heating the 
pipes or the shape of the distribution curve for the 
air flow. 

While it is a simple matter to draw a curve connect- 
ing heat loss and temperature excess for any given pipe 
at a given air velocity, or conversely to draw one con- 
necting heat loss and air velocity at a given tem- 
perature excess, the information derivable from such 
a curve is very restricted. Matters are improved by 
drawing a family of curves, one for each temperature 
excess or air velocity, as the case may be, but it is 
difficult from such a family to interpolate for a set of 
conditions lying between two of the curves. Moreover, 
the family represents the facts strictly only for one 
particular air temperature, and is, of course, restricted 


Fig.8. LONGITUDINAL PIPE IN TUNNEL. 
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Fig.12. FORMATION OF BANKS. 
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to one particular pipe diameter. Some conciseness is 
possible, at a slight loss of accuracy, if instead of heat 
loss, the quantity “‘ heat loss per degree Centigrade 
(or degree Fahrenheit) ’’is used. Actually, this quantity 
also depends on the temperature excess, but it changes 
only slowly with that factor, and if a mean value is 
used it may be regarded as a function of air velocity 
only, thus requiring but a single curve, instead of a 
family. A set of such curves, drawn for different pipe 
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| 
| 
Pipe aoa B.Th.U. per Square Foot per Hour. B.Th.U. per Foot Run per Hour. 
Dia- ft. per second. | Temperature Excess, deg. C. Temperature Excess, deg. C. 
meter, | 
inches. st pa = ai - ae 7 a a ea —— 
In front | At side 
| of pipe. | of pipe. | 10. 20. 30. 40. 50. 60. 10. 20. | 30, 40. 50. 60. 
(4) (6) |} © 
1 9-6 10 153 305 456 608 755 904 40 80 119 159 198 237 
12-0 12-5 172 344 516 684 850 1020 45 90 | 135 179 222 267 
14-4 15 193 383 | 574 761 944 | 1127 51 100 150 199 247 295 
16-8 17-5 211 419 634 830 1035 1230 55 110 166 217 271 322 
19-2 20 231 459 2 904 1126 1341 60 120 178 237 295 351 
| | 
2 4-6 5 77 152 | 229 304 | 377 | 452 | 40 80 120 159 | 197 | 237 
6-9 7°5 96 191 | 287 380 | 472 | 562 50 100 150 199 247 204 
9-2 10 116 230 341 452 562 | 70 61 | 120 179 237 294 351 
11-5 12-5 134 267 398 | 526 654 | 775 70 | 140 | 208 | 275 342 406 
} 13-8 15 152 | 303 | 449 | 594 | 738 | 876 80 | 159 | 235 | 311 386 459 
16-0 17-5 168 | 337 | 503 | 658 818 972 88 | 178 263 | 344 428 509 
| 18-3 | 20 186 371 550 726 900 1073 97 | #194 288 380 | 471 562 
3 44] 5 64 | 127 | 191 | 254 | 315 376 | 50 100 150 | 199 | 247 | 295 
6-6 7:5 83 165 247 328 | 405 484 65 130 194 258 318 380 
|; 88 10 101 | 201 | 299 396 492 584 79 | #158 235 311 386 459 
10-9 12-5 119 | 235 | 349 460 574 680 94 185 | 274 | 361 451 534 
13-1 15 134 267 396 524 652 776 | «#105 210 311 | 412 | 612 610 
15-3 17-5 151 | 299 447 586 728 | 862 | 119 235 351 | 460 | 572 677 
17-5 20 165 | 328 488 647 806 956 130 258 383 508 | 633 751 
| 
4 ; 2-2 2-5 38 76 | 114 152 188 225 | 40 80 119 159 197 235 
4-2 5 58 115 | 171 } 226 280 335 | 61 120 179 236 293 351 
| 6-2 7-5 76 151 224 297 | 368 | 437 | 80 158 234 | 311 385 457 
| 83 | 10 93 | 185 274 362 | 448 | 534 97 194 287 379 469 559 
10-4 | 12-5 109 217 321 424 527 | 624 114 227 336 444 | 552 653 
12-5 15 124 246 365 485 604 718 130 257 382 508 | 632 752 
14-6 | 17-5 139 | 275 412 540 668 794 145 288 431 | 566 700 832 
| 16-7 20 153 303 454 598 | 739 878 160 317 475 626 774 918 
| | 




















to the absolute 
obtained in this 


technique affords some criterion as 
accuracy of the results which can be 


field of research. Whilst the present investigation was 
primarily concerned with banks of piping, in the course 





diameters, would thus enable the heat loss to be calcu- 
lated for any set of conditions within the range of 
variation dealt with. By use of the principle of simili- 
tude even this family of curves can be reduced to a 


single one, and the principle has the further advan- 
tage of being based on physically sound arguments. 
It takes into account variations in the air temperature, 
and does not depend on an approximate numerical law, 
as did the method outlined above. This principle was 
adopted in plotting the results of the whole of the 
experiments. From the curve which represents the 
results of the present investigation on electrically- 
heated iron pipes of 12% in. external diameter, and 
copper pipes of 1} in. and 3 in. diameter, as well as those 
obtained by the liquid flow method with copper pipes 
1} in. and 2 in. in diameter, and iron pipes of 14 in. 
in diameter, Tables I and II have been constructed. 
The first shows the heat loss in British thermal units 
per hour per square foot of pipe surface, and the second 
shows the loss per foot run of pipe, each taken over a 
range of air velocities and temperature excesses. 
Throughout the Tables, the air temperature has been 
taken as 18 deg. C. At the smallest diameter, the curve 
does not cover the lower values of air velocity. To 
enable comparison to be made with the work of other 
observers, V was taken as the velocity in the tunnel 
at the side of the pipe. Consequently the figures in 
Tables I and II can be most easily given in terms of this 
“ restricted ” velocity, but the “ free ’’ velocity is also 
given in column (}). 

Table I, in which the heat loss per unit area is given, 
shows that this quantity is greatest for a small pipe ; 
at the highest excess and velocity, it falls about 35 per 
cent. in passing from a l-in. to a 4-in. pipe. On the 
other hand, the loss per foot run increases about 160 
per cent. for the same variation in pipe diameter. 
There is thus no simple law to be noticed connecting 
heat loss with pipe diameter. As regards the effect 
of alterations in temperature excess, it has been stated 
that the heat loss is nearly proportional to this quan- 
tity; the law can be tested by using the figures in 
Table II. If each entry in the Table is divided by the 
corresponding temperature excess, the figures in any 
horizontal line are practically constant, thus confirming 
the law. Actually the coefficient obtained tends to 
decrease with increasing temperature excess, but only 
by about 3 per cent. in the extreme cases. The mean 
coefficients are functions of the diameter of the pipe 
and also of the air velocity, and from them a formula 
may be constructed which gives approximately correct 
results, viz., H = Vi 6(0-36 + 0-50d) where H is the 
heat loss in British thermal units per foot run per 
hour, V the velocity in feet per second in the unob- 
structed tunnel, d the diameter of the pipe in inches, 
and @ the temperature excess in degrees Centigrade. 
It should be emphasised that this formula is empirical 
and may not be valid outside the range of the experi- 
ments on which it is based. 

A considerable number of the batteries for air cooling 
in use at the present day are of the longitudinal type. 
In these, the air stream flows through the battery in a 
direction parallel to the length of the pipes. Generally, 
the distance between the pipes is such that the section 
of the air stream associated with any one pipe is not 
affected by the presence of the adjacent pipes. Hence 
there is no necessity to study banks of piping when 
longitudinal formation is under consideration and a 
single pipe will give the essential information. The 
authors have been unable to find references to any work 





| in which the heat transfer between the air and the out- 

side of a pipe when set longitudinal to the air stream has 
| been measured, although the case of fluid flowing 
parallel to the pipe, but inside it, has been dealt with 
frequently. From general considerations, as well as 
from the results of the experiments just referred to, 
it would be expected that the heat transfer coefficient 
would vary considerably from point to point along the 
pipe. The experimental model used for this work was 
therefore made with four separate 6-in. sections, 
each having its own independently controlled electrical 
heater. To prevent heat conduction from one section 
to another, these were separated by wooden discs about 
}-in. thick, and the currents in the various sections were 
adjusted so that adjacent ends of different sections were 
at the same temperature. In consequence of the 
decreasing heat transfer, the temperature rose when 
proceeding downstream along any one section, so that 
the next section had to be at a higher mean tempera- 
ture than the preceding one. For convenience, that 
section which the air meets first is referred to as section 
A, the next as B, and so on, as in Fig. 8. 

Upstream from the first section A, the model was 
provided with a fairing of wood, about 18 in. long, 
having a hemispherical nose, so that the air should be 
flowing smoothly when it met the first heated section. 
The model was also prolonged by about 6 in. of wood 
made to extend beyond section D, so as to continue 
the flow pattern of the air to a point well away from the 
sections studied. The small heat flow into these wooden 
end sections was allowed for by calculation. Three 








thermocouples were pegged into each section and the 
effective temperature of the section was taken to be the 
mean of those given by the three. The results for sec- 
tion A are much higher than those for the later sections, 
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and furthermore it is impossible to distinguish the 
points for sections C and D when the data are plotted 
on a graph. Attention might be drawn to some 
interesting features of the graphs. It is seen that, 
unlike the points for a transverse pipe, the observations 
lie on a straight line, within experimental error, and that 
the heat loss is greater for the first section than for the 
second, which in turn is slightly above that for the third 
and fourth sections. It may also be noted that, although 
the heat loss by free convection varies with temperature 
excess, there is no systematic variation with position 
along the pipe. This is to be expected, since in still 
air the only difference between different sections is that 
the middle two have heated lengths of pipe beyond 
them, whilst A and D abut on to plain wood, for which 
a correction has been applied. The ratio of the heat 
transfer coefficient for a transverse pipe to that for a 
longitudinal one varies with the section taken, and also 
with the Reynolds number at which the comparison is 
made, but it may be worth noting that the efficiency 
of the transverse pipe is of the order of twice that of a 
longitudinal one. 

With a view to studying the increase in heat trans- 
mission due to a turbulent air stream, a state of eddy 
motion was set up by a framework of horizontal wooden 
laths placed in the wind tunnel, at a point between the 
baffles and the working sections of the longitudinal 
pipe, the general lay-out being seen in Fig. 8. The 
velocity observations were made in the space before the 
point where the air met the wooden fairing in the un- 
disturbed part of the air stream. It was seen that the 
greatest effect is in section A, for which the heat trans- 
fer is more than doubled. For section B, which initially 
had a smaller coefficient than section A, the increase is 
somewhat less than twofold, so that the disparity is 
increased. Similarly, sections C and D suffer still 
smaller increases. Although they had initially the same 
heat loss, yet in turbulent air section C loses more heat 
than D. The results, both with and without artificially 
induced turbulence, are consistent with the suggestion 
that the air, in travelling along the pipe, settles down to 
a constant state, and that increased turbulence tends 
to augment the heat loss. 

An important practical case occurs in pipes arranged 
in banks, the individual pipes having their axes trans- 


verse to the air stream. The number of different 
configurations which could be studied under this 
heading is almost unlimited, while theory gives 


practically no assistance in transferring the results 
obtained with one formation to that of any other. 
To keep the investigation within reasonable bounds, 
work on banks of pipes has, therefore, been restricted 
to the use of pipes of a diameter commonly used in 
refrigeration work, nominally 1% in. externally, 
these being built into banks of the two commonest 
forms. These are the square formation with a spacing 
of 3-18 in. between successive parallel rows of pipes, 
and the same formation rotated through 45 deg. 
with respect to the wind stream, so that the appearance 
becomes that of similar vertical layers, 2} in. apart, 
the pipes of alternate layers being raised 2} in. above 
the level of the others. This is more clearly seen 
at the right hand of Fig. 12. The left-hand arrange- 
ment represents the square formation. 

In the work on a square bank the pipes used were 
the electrically-heated ones mentioned earlier. The 
bank extended over the whole section of the wind 
tunnel and was four layers deep. One heated pipe 
(the experimental pipe) was studied in each layer, the 
experimental pipes being surrounded by hot pipes 
maintained at the same temperature. The remainder 
of the bank was filled up with wooden dummies of 
the same diameter as the heated pipes. Without 
these dummies, there would be a space around the 
bank in which air would flow freely, thus depriving 


Taste VI.—Heat Loss (British Thermal Units per Foot 
Run per Hour) from ist-in. Pipes in Third Layer 
of a Bank of Square Formation. 


Alr 


Velocity in Temperature Excess, deg. ( 
unobstructed 
tunnel, 

ft. per sec 5 10 15 20 25 30, 35 40 
0 6 12 18 25 31 sm 44 52 
5 27 M4 81 | 107 | 133 «150 | «186 | 212 
10 45 ©) | 135 179 | 223 | 266 wo | 351 
15 61 123 1s4 244 304 363 422 480 
20 77 155 232 300 384 458 31 604 

the bank itself of its due share of the air current. 


Clearly, however, it was not necessary to heat these 
pipes outside the immediate neighbourhood of the 
experimental models. The pipes were maintained 
at a series of steady temperatures and the energy 
dissipated in the heating coils measured for each excess 
temperature. The air speed was measured by means 
of a Pitot and static tube which was traversed on the 
centre vertical line, about 15 in. upstream from the 
first layer of pipes. In calculating the temperature 


excess for a pipe in a layer beyond the first, the air 





temperature is that prevailing at the later layer, and 
not the initial air temperature. Although the informa- 
tion is concisely embodied in the form of a curve 
of the nature previously described, yet the order of 
magnitude is more clearly seen when the results are 
set out as a table of coefficients. Such a table can 
also present the data in a form in which it can be of 
immediate use, if the pipe diameter and air temperature 
required in practice are those given in the table. An 
example of results set out in this form for a 13$-in. 
pipe and an air temperature of 18 deg. C. is given in 
Table VI, the figures in which are given for the third 
layer in the bank, since this is typical of succeeding 
layers. It will be noticed that the heat loss is practi- 
cally proportional to the temperature excess (except 
for free convection), so that interpolation in the Table 
becomes easier if the results are reduced to coefficients. 

It may be noted that the heat loss from a pipe in 
still air is independent of its position in the bank, and 
also that the loss in moving air increases a few per 
cent. in passing from the first layer to the second, 
but that this increase does not continue to the third 
layer. The most probable explanation is that eddies 
are either set up or increased in the air as it passes 
through the first layer, but that a steady regime is 
then reached. This evidence that eddy motion 
increases the heat transfer is not surprising, although 
it could not be predicted a priori what the extent 
of the increase would be. 

A table has been prepared showing the heat loss 
in generalised units, from a pipe in each vertical 
row treated individually. Other methods of 
plotting have been adopted by some authors who 
have studied banks of pipes, the commonest being to 
show the mean heat loss in two rows, three rows, 
four rows, &c. The present method has distinct 
advantages, particularly if it is true, as the results 
strongly suggest, that after a moderate number of 
rows, the results for all pipes lie on the same curve. 
If this is the case, then the method of taking an average 
of an increasing number of rows never reveals this 
fact clearly, since no two averages ever become quite 
equal. Another advantage of the present method 
is that the total heat-transfer is calculable for a bank 
of any number of layers by simply adding together 
the transfers for the individual layers; all that is 
necessary is to take account of the gradual rise in air 
temperature in passing through the bank. This is 
easily calculated, since the mass of air flowing is known, 
as well as the heat imparted to it in each layer. It 
should also be noted, as stated earlier, that the air 
velocity used in these experiments in calculating the 
value of the Reynolds number (Vd/y) is normally the 
velocity in the unimpeded air current upstream from 
the bank. This is the only velocity which would be 
known beforehand when designing a bank, and, indeed, 
the only one which is measurable with any ease in 
actual practice. 

No other authors have reported results for banks 
which are geometrically similar to the ones dealt with 
here, but it may be of interest to compare the present 
results with those published for other banks of square 
formation. Reiher* studied one in which the pipes 
were of 1-50 cm. external diameter, spaced 2-85 cm. 
between centres in the vertical and horizontal direc- 
tions, whilst Lohrischt used tubes of 1-61 cm. external 
diameter, spaced 2-00 cm. vertically and 2-83 cm. 
horizontally. The mean value for a three-row bank 
was measured by Thoma, and his figures, corrected by 
Lohrisch, lie above the results obtained by the authors, 
and above those of Reiher and of Lohrisch, the latter 
being in the closest agreement with the authors. 
Thoma’s formation was practically the same as that 
of Lohrisch, the tube diameter being 1-58 cm., and the 
spacing between the centres was the same. 

The diagonal, or staggered, formation studied con- 
sisted of iron pipes of external diameter 128 in., 
arranged as shown at the right of Fig. 12. Five 
layers in all were studied, this involving a bank of six 
layers so as to avoid anomalous conditions in the last 
one utilised. As before, the velocity was measured 
in the unobstructed air stream before it reached the 
bank of pipes, and the pipes were electrically heated. 
The results show a systematic increase in the heat loss 
in successive layers up to the third, after which it 
remains constant. As in the case of the square 
formation, some data are given showing the actual 
heat loss in British thermal units per foot run per 
hour at a series of values of velocity and of temperature 





excess, taking the air temperature as 18 deg. C. These 
data are given in Tables IX and X. The results 
found for the staggered formation suggest, even more 
than those for the square formation, that the air is 
set in a definite state of eddy motion in the first layer, 
and that the second layer adds to the general turbulence, 
the process being completed after the third layer. 
Similar results have been previously reported, in 


* V.D.1. Forschungsarbeiten, 1925. No. 269, p. 1. 








particular, by Reiher in his study of single pipes. 
He succeeded in increasing the heat transfer by about 
50 per cent. when the air falling on one of his pipes 
was first passed through a grid of piping to induce 
eddy motion. It was considered of interest to examine 
the corresponding case when the air falling on the 
bank of pipes was artificially made turbulent. For 
this purpose, the framework of wooden laths described 
previously was placed in the path of the air after it 
left the baffles at the entrance to the working section 
of the wind tunnel. The heat transfer in this case 
was very considerably augmented, and it is possible 
that the limit of increase in turbulence of the air stream 
was practically reached, since the second row lost 
hardly more heat than the first under these conditions. 
For each of them, the heat transfer was greater when 
the framework was present than it was for the last 
layers in the absence of the framework. The effect 
due to the presence of the framework represents an 
increase of about 100 per cent. for the first layer, and 
about 50 per cent. for the second. 


TasLe 1X.—Heat Loss (British Thermal Units per Hour 


per Foot Run) for lif-in. Pipe in First Layer 
(Diagonal Formation). 
Air temperature, 18 deg. C. 
Temperature Excess, deg. C. 
Air Velocity, — 
ft. per sec. 
0. 10. 15. 20. 25. 30. 35. 40. 
0 5 9 14 19 24 29 34 39 
5 23 45 68 90.| 112 | 134 | 156 | 178 
10 35 70 | 105 | 140 | 174 | 208 | 242 | 276 
15 46 91 | 136 | 181 | 226 | 270 | 314 | 359 
20 54 108 | 163 | 217 | 270 22 | 375 | 428 
Taste X.—Heat Loss (British Thermal Units per Hour 


per Foot Run) for 143-in. Pipe in Third Layer 
(Diagonal Formation). 


Air temperature, 18 deg. C. 


Temperature Excess, deg. C. 
Air Velocity, 
ft. per sec, 


) 10. 15 20, | 25. | 30. | 35. 40, 

0 5 9 14 19 24 29 34 39 
5 37 74 | 110 182 | 218 | 254 | 290 
10 58 116 | 174 289 | 346 403 | 460 
15 76 | 151 | 227 376 | 450 | 523 | 596 
20 89 | 178 | 268 444 | 532 | 620 | 708 





As in the case of the square formation, the authors 
are not aware that any other investigator has used the 
same geometrical form, but it may be of interest 
to compare the two which bear some similarity to theirs. 
These are due respectively to Carrier (quoted by 
Chappell and McAdams)*, who used pipes of 33 mm. 
diameter spaced vertically at 67 mm. between centres, 
the successive rows being 48 mm. apart, and to Thomaf, 
whose pipes were 15-8 mm. diameter and 20 mm. 
apart vertically, the rows being 28-3 mm. from each 
other. The authors find with Thoma that a staggered 
formation is more effective than a square one in pro- 
moting heat exchange, while in both formations the 
particular configuration which they have tested gives 
results lying between those with which comparison 
can be made. 

The diagonal formation of transverse pipes, besides 
being the one which shows the highest efficiency, is 
also the one commonly used in refrigeration practice. 
Consequently this formation, using the standard iron 
pipes of rather more than 1{ in. diameter, has been 
studied at temperatures below 0 deg. C. For this 
part of the investigation, the liquid circulation method 
had of necessity to be employed. The remainder of the 
equipment was similar to that used for the work on 
hot pipes, save that for one part of the work the air was 
dried by passing it over trays of calcium chloride 
inserted in the lower part of the wind tunnel. Measure- 
ments were confined to a single pipe in the third layer 
of the bank, it being assumed, from the results of the 
work which had been carried out with heated pipes, 
that conditions in the third row were typical of those 
in all succeeding rows. The experimental pipe was 
surrounded by cooled pipes on which no thermal 
measurements were made, beyond the observations 
required to enable the temperatures to be adjusted to 
equality in all the pipes. The remainder of the bank 
consisted of wooden dummies, making up a battery 
occupying the whole cross-section of the wind tunnel. 

The experiments with cooled pipes fall into two 
groups: (1) Those in which the humidity was kept 
sufficiently low to prevent any deposition either of 
dew or of frost, and (2) those in which such 


* “ Heat Transfer for Forced Flow of Air at Right- 
Angles to Cylinders,’ E. L. Chappell and W. McAdams, 
Trans. A.S.M.E., 1926, vol. 48, page 1201. 





+ V.DJ. Forschungsarbeiten, 1929. No. 322, p. 46. 





+ Hochleistungskessel, H. Thoma, 1921 (Berlin). 
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RAILWAY BRIDGE STRENGTHENING BY WELDING. 


























Fig. 2. 
a deposit was formed. The results may be thus RAILWAY BRIDGE STRENGTHENING 


summarised. If there is no ice or snow deposit on the 
pipes, the curve connecting H/d@ with Vd/p» is the 
same as for hot pipes. Here H is the heat loss per 
unit length, d the external pipe diameter, and @ the 
temperature excess, whilst k, V, and v are the con- 
ductivity, velocity, and kinematic viscosity of the air. 
Pipes below 0 deg. C. may become covered with a 
deposit of ice or snow, and in this case the interpreta- 
tion of the results is less straightforward. If d and @ 
in the above terms refer to the actual pipe diameter 
and temperature difference between the pipe and the 
air, then the smooth curve through the observations 
is again identical, within experimental error, with 
that for hot pipes. This can only be a coincidence, 
the insulating value of the deposit being compensated 
by the greater area presented to the wind, since the 
effective pipe diameter has become larger, and has a 
higher surface temperature than that of the metal. 
From the result for dry pipes, it would be expected 
that if d’ refers to the overall diameter, and 6’ repre- 
sents the difference between the air and the outer 
surface of the deposit, this new curve would coincide 
with that for hot pipes. The experimental results 
show that this is so if the outer surface of the deposit 
is dry, but that if the conditions are such that water is 
dripping off, the heat transfer may be 30 per cent. 
greater than the normal amount. 








Motor Exuisirion, Vienna.—The next International 
Motor Car and Motor Cycle Exhibition will be held at 


Vienna from March 11 to March 18, 1934. Applica- 
tions for space raust be lodged by January 15. Further 
particulars are obtainable from the Department of 


Overseas Trade, 35, Old Queen-street, London, 8.W..1. 


BY ELECTRIC WELDING. 


A CONSIDERABLE amount of work has been carried 
out in recent years in the repairing and strengthening 
of railway bridges by electric welding. An interesting 
example is afforded by the Echuca Bridge over the 
River Murray, on the Moama to Balranald line in 
Australia, which was strengthened to carry heavier 
locomotives. The bridge carries road as well as 
railway traffic, and is constructed of wrought-iron 
plate girders supported on cast-iron cylinder piers. 
There are seven continuous 48 ft. deck plate girder 
spans on one side of the river, three continuous through 
plate girder spans of 98 ft., 112 ft., and 98 ft. over the 
river, and 17 approach spans of 48 ft. on the other side, 
making a total length between abutments of 1,452 ft. 
The bridge after completion of the strengthening work, 
is shown in Fig. 1. The floor system required «trength- 
ening, and to do this by riveting would have involved 
much interference with traffic, whilst certain highly- 
stressed rivets could not be relieved by ordinary 
methods, except by renewal of the whole deck system, 
the cost of which would have been prohibitive. By 
| welding, however, the work was considerably simplified, 
and all the existing deck system was retained. 

On the cross girders, the flanges were welded to the 
webs, and the web splices welded where the rivets were 
overstressed. The end connections of the stringers 
were also welded. Defects in the stringers and piers 
were repaired and additional bracing was welded into 
the girders. An extra top flange plate was welded to 
the cross girders, the existing rivets being counter- 
|sunk. The transoms and rail decks were lifted about 








1 in., the top of the cross girder scraped clean, and the 
extra plate was slipped into position. This plate was 
1 in. wider than the existing flange plate to allow for 
an overhead fillet weld. Two angles, 3 in. by 3 in. 
by 4 in., were clamped on the bottom flange and welded 
into position outside the outer row of rivets, with the 
vertical flange on the outside and turned down, thus 
leaving the existing rivets accessible. 

Before carrying out the welding the dead load 
stresses were relieved by trussing up each cross girder 
as shown in Fig. 2. A wire rope was passed round 
two single blocks hooked to the main girders, the slack 
was taken up by means of a union screw and the cross 
girder was forced up by using a jack as a kingpost. 
Two sets of gear were used so that while one cross 
girder was being welded the next cross girder was being 
prepared for the welders. This method is convenient 
to apply as it does not obstruct the welding, and has 
the advantage that when a train passes during welding 
operations, the cross girder still carries the live load, 
there being sufficient elasticity in the wire rope to allow 
the cross girder to deflect. The completed welding 
on the webs of the cross girders and the end connec- 
tions of the stringers in cross girder No. 28, and in the 
cross girder in the foreground, can be seen in Fig. 2. 
The welding along the angle can also be seen. The slag 
has been cleaned off the weld, but the photograph has 
not been retouched; the bright surface of the welds 
shows up by reflected light. Alternating current was 
supplied by the State Electricity Commission from the 
temporary power station at Echuca. The work was 
carried out by the railway construction branch of tke 
Victorian Railways, under the direction of Mr. C. H 
Perrin, M.I.E.Aust., chief engineer, the electrodcs 
used on the work being the “ Quasi-Are ” type. 








SOME TEMPER-HARDENING COPPER 
ALLOYS CONTAINING NICKEL 
AND ALUMINIUM.* 


By H. W. Brownspon, M.Sc., Ph.D., Maurice Cook, 
M.Se., Ph.D., and H. J. Miiier, M. Se. 


In the course of an investigation commenced about 
two and a half years ago into the effect of nickel on 
aluminium brasses and of aluminium on cupro-nickel, 
several difficulties and apparent abnormalities were 
encountered, particularly with regard to hardness 
after annealing. For example, it was found that the 
addition of appreciable amounts of nickel to aluminium 
brasses resulted in a marked increase in hardness of 
slowly-cooled ingots, rendering them unsuitable for 
cold breaking-down. It was found, however, that the 
alloys could be softened by quenching from a tempera- 
ture in the region of 900 deg. C., and that the soft 
quenched alloys could be hardened considerably by 
tempering at temperatures of the order of 500 deg. to 
600 deg. C. It was also found, in the case of aluminium 
brasses, that in the presence of about 2 per cent. of 
nickel, the temper-hardening effects were only slight, 
and no appreciable hardening could be produced in 
alloys containing less than about 0-5 percent. aluminium. 
It soon became evident that not only was the extent 
of hardening controlled by the amounts of aluminium 
and nickel present, but also by the ratio of these two 
elements, and optimum temper-hardening was obtained 
when the nickel was present to the extent of at jeast 
about four times the aluminium content. The amount 
of the aluminium addition is limited by the extent 
to which it is desired to fabricate the alloys, and for 
cold-working alloys a satisfactory upper limit for this 
element appears to be about 3 per cent. 

Temper-hardening properties can be produced in 
a very wide range of commercially-used copper alloys 
by adding 1 per cent. to 3 per cent. aluminium, together 
with nickel to the extent of about four times the 
aluminium content. The present investigation has 
been concerned primarily with determining the pro- 
perties of the alloys and establishing the conditions of 
heat-treatment necessary for securing the maximum 
degree of improvement in properties. 

Copper-Nickel-Aluminium Alloys.—A series of copper- 
nickel-aluminium alloys containing from 85 per cent. 
upwards of copper, was prepared containing nickel 
and aluminium additions in the ratios of 1:1, 2:1, 
3:1, 4:1, 6:1, and 10:1, respectively, and various 
miscellaneous alloys were also made, containing nickel 
and aluminium in different amounts, such as a series 
of 92:8 aluminium bronzes containing varying nickel 
additions, whilst a number of 70:30 cupro-nickel 
alloys were made to which aluminium in amounts 
varying up to about 3 per cent. was added. For the 
present purpose, small ingots weighing about 8 |b. 
each were made, using high-conductivity copper, a 
50:50 copper-nickel alloy made from high-conduc- 
tivity copper and shot nickel, and aluminium. Alloys 
containing aluminium in amounts of the order of 
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nickel, were too hard in the cast condition for rolling, | subjected to 10 per cent. reduction by cold-working, 
and, therefore, before rolling they were softened by | and the rolled strips were finished with 50 per cent. 
quenching from 900 deg. C. The alloys were reduced | reduction, the final thickness being approximately 
approximately 50 per cent. in thickness between 0-125 in. The strips were all produced from ingots 
annealings, and the annealing was carried out at/cast by the Durville process. The ingots measured 
900 deg. C., from which temperature the strips were | approximately 15 in. by 6 in. by 1-25 in., and weighed 
quenched. and 40 lb. each. Ingot L.S.20 was hot-rolled in four 
The temper-hardening characteristics of the whole | passes to a thickness of 0-25 in., and then cold-rolled to 
range of alloys, as revealed by the diamond-pyramid | the finished thickness of 0-125 in., without other treat- 
hardness numbers, have been determined on specimens! ment. The three ingots L.S.10, L.S.11, and L.S.12 
of rolled strip 0-125 in. thick, which were heated for| were cold-rolled throughout, the final reduction 
1 hour at the temperature of 900 deg. C., followed by | being one of 50 per cent. to the finished thickness of 
quenching in cold water and subsequently tempering | 0-125 in. 
at various temperatures for 2 hours. In this way,| The test-pieces used throughout this investigation 
direct comparison of the temper-hardening charac-| were either round test-pieces, in the case of the rods, 
teristics of the whole series of alloys was determined | or flat test-pieces, in the case of the strip materials. 
and subsequent work was carried out on certain | The former test-pieces had a diameter of 0-564 in. on 
selected alloys only, in order to ascertain the influence | the parallel portion and a gauge-length of 2 in. The 
of time and temperature of tempering and the effect | strip test-pieces were 0-5 in. wide at the parallel portion, 
of tempering hard-worked material. and the gauge-length was 2 in.; the end portions of 
In the series of experiments to ascertain the influence | these test-pieces were 1 in. wide, and were held in the 
of tempering temperature, the specimens of hard-rolled | testing machine by means of wedge grips. For deter- 
strip were heated at 900 deg. C. for 1 hour, followed | mination of the limit of proportionality a Lamb’s 
by quenching in water and tempering to temperatures | roller extensometer was employed, and the proof 
within the range of 300 deg. to 650 deg. C. for 2 hours. | stresses were taken from the stress-strain diagrams. 
From an examination of the data, it would seem that| In the case of alloy L.S.7, a fairly extensive study 
the optimum proportion of nickel to aluminium is| was made, and it was found that, in general, tempering 
in the range of 4: | up to 10:1. The results obtained | at different temperatures results in changes in tensile 
indicate that the optimum reheating temperature for| strength and elongation which are comparable with 
obtaining maximum hardening effect is 500 deg. to| the changes in hardness. The effects on the limit 
600 deg. C. To determine the influence of time of | of proportionality were very marked and the improve- 
tempering, only a few selected alloys, which were | ments were quite exceptional. In Table VI are given 
known to show marked temper-hardened properties, | the results which were obtained on tensile test-pieces 
were studied. After annealing at 900 deg. C. for} from this rod after tempering at the different tempera- 
1 hour, followed by quenching, the specimens were | tures indicated. While the tensile strength is more 
reheated at temperatures of 400 deg., 500 deg., and | than doubled, the hardness almost trebled, and elonga- 
600 deg. C., for periods up to 20 hours. While generally | tion reduced to less than one half of its former value 
the increased time of tempering from 2 hours to 20 hours | as a result of tempering, the limit of proportionality 
in the case of alloys showing marked temper-hardening | is raised to 17-9 tons per square inch, which is approxi- 
characteristics resulted in still further hardening, the | mately 15 times its former value. 
hardness after 20 hours was only slightly greater than With the remaining samples such an exhaustive 
that recorded after 2 hours, which again was greater | study of physical properties has not been made, 
than that recorded after 15 minutes’ heating. The | but the properties have been determined in the following 
time effect is more marked on those alloys which | conditions : A. As cold-rolled (strip) or drawn (rod). 
show only very slight temper-hardening, but from a| B. As cold-rolled or drawn, followed by tempering 
practical point of view it would seem that in those! so as to obtain maximum hardness. C. As softened 
alloys which exhibit hardening characteristics to a 
marked degree, little is to be gained by prolonging | 
the heat-treatment beyond the 2-hour period. There 
is again evidence, both in the specimens tempered 


2 per cent., together with appreciable quantities of nine samples the l-in. diameter extruded rods were 








the ratio of 4:1, i.e., L.S.7 and L.S.10, the improve- 
ment in tensile strength is approximately from 20 tons 
to 22 tons per square inch up to 40 tons to 44 tons per 
square inch. With the other alloys, L.S.8, L.S.9, 
L.S.11, and L.S.12, the improvements in tensile strength 
were again of a similar order, being more than doubled 
by the treatment. 

The hard-drawn or rolled materials were also im- 
proved by tempering, the tensile strength being 
appreciably raised, with little loss, and in some instances 
even a marked improvement, in elongation. In the 
case of the hard-rolled strips (50 per cent. reduction), 
the increases in those alloys with more pronounced 
temper-hardening tendencies, with nickel varying from 
6 per cent. up to 28-5 per cent. and a constant alumi- 
nium content of 1-5 per cent., amounted to 12-4 tons 
to 19 tons per square inch in the different samples, 
and there were considerable increases in elongation, 
these being from 5 to 22, from 4 to 15, and from 1 to 
7 percent. In the case of the hard-drawn rods (10 per 
cent. reduction), the increases in the tensile strengths 
of the corresponding samples were again most marked ; 
the actual increases were between 20 tons and 26-7 
tons per square inch in the three samples, but these 
changes were accompanied by decreases in elongation. 
The smallest elongation of such hard-drawn and 
tempered material was 12 per cent., which is a high 
value in view of the general range of tensile strength. 

Microstructure of the Alloys.—Although a detailed 
investigation has not been made of the mechanism 
of the hardening which occurs on tempering, the 
microstructures of a large number of alloys in different 
conditions have been examined. In some instances, 
where the alloy appears to be duplex after quenching, 
considerable changes occur in the structure on subse- 
quent tempering, and a typical change which takes 
place in many of these alloys is shown in Figs. 1 and 2, 
on page 697. Fig. 1 illustrates the structure of an 
alloy containing nickel 6 per cent. and aluminium 
1-5 per cent., quenched from 900 deg. C., and having 
a diamond pyramid hardness of 75. Fig. 2 shows 
the same alloy but tempered for 2 hours at 500 deg. C. 
The diamond pyramid hardness is 187. The second 
constituent occurs at the crystal boundaries, and while 
in some cases only an apparent double boundary or 
thickening of the boundary is evident, in others the 





second constituent occurs in a more massive form, 


TABLE VI.—Mecuanicat Prorerties or Atitoy (L.S.7) In Rop Form. 


Proof Stress, 





for hours and for 20 hours that the most satisfactory niles cat eee. Seek | oom | See 
ratio of nickel to aluminium is 4:1. To determine the Hardness. | Tons per sq. in. | Tons per sq. in. en 3. 
effect of initial quenching temperature, a few selected 0-1 per cent. | 0-2 per cent. | 

alloys were heated to 800 deg. and 1,000 deg. C., =a —— — - | 
quenched and subsequently tempered at the same Quenched from 900 deg. ( on 1-2 4-8 5-8 22-6 o 
temperatures as materials softened by quenching | Quenched from 900 deg. C. and 7 a ia 

from 900 deg. C. The results obtained showed that| tempered for 2 hours at , 7 
there was little difference in the hardness values of yo deg. > a 2 # 3 =. = 
strip which had been quenched from 800 deg., 900 deg., | 500 én, C. 142 10-5 16-2 17-0 35-3 34 
and 1,000 deg. C., and similar values were obtained | 600 deg. C. 194 17-9 23-0 34-0 44-3 20 
on tempering, at given temperatures, materials quenched | oe ¢ = :3 = =) =. r+ 


from any one of the three temperatures enumerated. 

In order to ascertain whether it would be possible 
to effect an increase in the hardness of hard-rolled 
strip by tempering at low temperatures, a series of | 
samples was annealed for $-hour periods at temperatures | 
ranging from 300 deg. to 900 deg. C. In no single 
instance did the hardness increment approach that 





Diamond Propor- 
No. of Alloys Condition Pyramid | tionality, . 


TABLE XVI.-—Mecuanicat Properties or Copper-Zinc-NICKEL-ALUMINIUM ALLOYS IN THE FORM 
or Ro.iep Strip. 


Limit of Proof Stress, 
Tons per sq. in. Tensile | Elongation 


Strength, | Per cent. 


obtainable on the annealed materials, but this was asda. | Sens par Tens per | on 3 ia. 
an expected result, for some degree of softening of the | sq. in. | O-1 per | 0-2 per sq. in. 
work-hardened material is likely to occur at the | | cent. cent. } 
temperatures at which the tempering was carried out. | as 
Taste I. 61 A. Cold-rolled (50 per cent. reduction) 198 11-1 30-8 — 39-7 | 6 
—_——_— Copper 72-5, nickel | B. Cold-rolled, followed by tempering 240 25-0 31-0 — 46-6 ll 
: ‘ ‘ : | 6-0, aluminium at 500 deg. C. for 2 hours 
Nominal Com position of Alloy No. of Sample 1-5, zine 20-0 per | C. Quenched from 900 deg. C. - 69 4-4 5-3 | 5-7 22-8 61 
| cent D. Quenched from 900 deg. C. and 161 17-2 22-0 23-0 36-6 29 
tempered at 5( og. C. r 
Copper, | Nickel, | Aluminium,) Extruded Rolled | 2 a a SOO eg fo | 
Per cent Per cent Per cent Rod Strip. | ? , — ; —_—— ‘ = — o —a 
| 
| 62 A. Cold-rolled (50 per cent. reduction) 227 12-1 23-3 | - | 45-7 6 
| Copper 65-0, nickel | B. Cold-rolled, followed by tempering 278 |} 29-0 36-0 | _ | 655-5 6 
96-25 3 0-75 L.5.24 — 13-5, aluminium at 500 deg. C. for 2 hours | 
% 4 1 L.8.23 L.8.20 1-5, zine 20-0 per | C. Quenched from 900 deg. C. on 87 4-2 9-0 9-3 24-1 j 8 
92-5 6 | 1-5 L.3.7 L.8.10 | cent D. Quenched from 900 deg. C. and 190 17-7 24-4 25-3 36-7 | 33 
a5 | 13-5 1-5 L.3.8 L.8.11 tempered at 500 deg. C. for | | 
70 | 28-5 1-5 L.8.9 L.8.12 2 hours | 


The increase in some instances amounted to more than| by quenching from 900 deg. C. D. As softened, 
70 diamond pyramid numbers, the highest hardness | followed by tempering so as to obtain maximum 
being recorded at temperatures just below the point at | hardness. The conditions of heat-treatment were 
which softening commences. In some instances this| those found either by preliminary trials or by the 
is of the order of 500 deg. C., but several of the alloys | experiments referred to above as giving the maximum 
did not soften appreciably until a temperature of | temper-hardening effects. 
approximately 600 deg. C. was reached. Alloys L.S.20, L.S.23, and L.S.24 do not contain 
In order to obtain more complete data regarding the | sufficient of the temper-hardening constituent to 
properties of the alloys, it was decided to produce a} yield very marked improvements on tempering; they 
few selected ones in suitable fabricated forms and! may be regarded as mild temper-hardening alloys, and 
make a more exhaustive examination of their properties. | the increase in tensile strength of the quenched material 
For this purpose, the alloys enumerated in Table I|is from approximately 17 tons per square inch to 
were chosen and. produced in the form of extruded | approximately 25 tons to 30 tons per square inch. 
rod and rolled strip. In the preparation of the above,! With a larger quantity of nickel and aluminium in 














as shown in Fig. 4, which shows an alloy containing 
nickel 10 per cent. and aluminium 2-5 per cent., 
quenched from 900 deg. C., and having a diamond 
pyramid hardness of 94. Although many of the alloys 
in which temper-hardness effects have been observed 
appear to be duplex, temper-hardening has also been 
noted in alloys which appear to be microscopically 
structurally homogeneous. An example of an alloy 
in which little apparent change in structure occurs 
on tempering is illustrated in Figs. 5 and 6. Fig. 5 
depicts an alloy containing nickel 6-6 per cent. and 
aluminium 3-3 per cent., quenched from 900 deg. C. 
and having a diamond pyramid hardness of 76. Fig. 6 
shows the same alloy, but tempered for 2 hours at 
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500 deg. C. ; the diamond pyramid hardness has become 
121. 

Copper-Zinc-Nickel-Aluminium Alloys.—In studying 
the temper-hardening characteristics of copper-zinc- 
nickel-aluminium alloys, some 17 alloys of various 
compositions were examined. In the preliminary 
work to establish the optimum conditions of tempering 
and to study the effect of quenching temperature, time 
and temperature of tempering, small ingots measuring 
8 in. by 3 in. by 0-75 in. were made and rolled down 
into strip about 0-125 in. thick, and small samples 
were subjected to varying tempering treatments, after 
which diamond pyramid hardness values were deter- 
mined. As a result of the work already described, 
@ quenching temperature of 900 deg. C. was 
adopted as standard, and the specimens were heated 
to this temperature for 1 hour, quenched, and subse- 
quently tempered at various temperatures for 2 hours. 
Some further experiments were undertaken on a few 
selected alloys to ascertain the influence of time of 
tempering, and also the influence of quenching tem- 
perature prior to tempering. The effect of tempering 
the alloys in the cold-worked condition was also studied. 





Fie. 1. ALLoy 27 QUENCHED FROM 900 DEG. C, 
x 250 





Fie. 5. ALLoy 8 QUENCHED FROM 900 DEG. C. 
x 250 


Of the alloys studied, only those with a nickel content 
in excess of about 2 per cent. showed temper-hardening 
properties. When nickel and aluminium are present in 
copper-zinc alloys, similar temper-hardening increments 
can be obtained as in the case of copper containing 
corresponding additions of nickel and aluminium. For 
example, hardness values of an alloy containing nickel 
4 per cent., aluminium | per cent., and zinc 10 per cent., 
are 57 and 116 in the quenched condition, and after 
reheating to the ultimate temperature, in this case 
500 deg. C., whilst an alloy of the same nickel and 
aluminium content, but containing no zinc, had 
corresponding values of 55 and 114. Similarly, in 
the case of an alloy containing nickel 8 per cent., 
aluminium 2 per cent., and zinc 10 per cent., the 
hardness values were 72 and 193 in the quenched 
and tempered conditions, respectively, whereas in a 
alloy of the same nickel and aluminium content but 
containing no zinc, the values were 69 and 186, 
respectively. 

In the quaternary alloys under consideration there 
seems to be a tendency for temper-hardening to be 
produced with smaller amounts of nickel and alumi- 
nium. For example, a copper-zinc alloy which contains 
nickel 2-15 per cent. and aluminium 1-62 per cent., 
showed quite appreciable temper-hardening, an actual 
increment of 48 diamond pyramid numbers being 
obtained, whereas the ternary alloys containing nickel 
2-5 per cent, with aluminium 2-5 per cent., nickel 
1-32 per cent. with aluminium 0-56 per cent., and 
nickel 3-3 per cent. with aluminium 1-65 per cent., 








showed only a maximum increment of eight hardness 
points. The data indicate that the optimum tempering 
temperature for obtaining the maximum hardening 
effect varies from 500 deg. to 600 deg. C., according 
to the composition of the alloy. The same data 
show that with the alloys containing approximately 
zinc 20 per cent. and aluminium 2 per cent., the 
magnitude of the hardening effect obtainable increases 
progressively with the nickel content, throughout the 
series, which ends with 10 per cent. of nickel. Of the 
five gilding metals considered, all of which had a 
zine content of 10 per cent., the maximum increment 
was obtained with the alloy containing nickel 8 per 
cent. and aluminium 2 per cent. Of the three nickel 
silvers examined, which contained copper 60 per cent., 
nickel 20 per cent., and zinc approximately 20 per cent., 
the temper-hardening effect obtainable was found 
to increase with increasing aluminium up to the amount 
considered, i.e., 1 per cent. 

The physical properties of two alloys containing 
zinc 20 per cent., together with nickel 6 per cent. and 
aluminium 1-5 per cent. (alloy 61), and nickel 13-5 per 
cent. and aluminium 1-5 per cent. (alloy 62), were 





Fic. 2. As Fic. 1 pur TEMPERED FoR Two 
Hours at 500 pea. C. x 250. 





Fic. 6. ALLoy 8 QuENCHED FROM 900 pxa. C. 
AND TEMPERED FOR Two Hours at 500 pea. C. 
x 250 


determined in the following conditions :—A. Cold- | 
rolled (50 per cent. reduction). B. Cold-rolled, 
followed by tempering at 500 deg. C. for 2 hours. 
C. Softened by quenching from 900 deg. C. D. 
Softened, followed by tempering for 2 hours at 500 deg. 
C. The results obtained are given in Table XVI. 

After tempering at 500 deg. C. for 2 hours, the hard- 
rolled alloys containing zinc were improved, but the 
increase in tensile strength was not so marked as in 
the straight copper-nickel-aluminium alloys. In the 
quenched condition, the alloys containing zinc were, 
as would be expected, slightly harder, and showed 
greater values for elongation than the alloys free from 
zinc. The increments in hardness values and tensile 
strength, which resulted from tempering of softened 
samples, are much lower in the case of the alloys con- 
taining zinc. Whereas with the 92-5:6:1-5 alloy 
it was possible to obtain a tensile strength of 40 tons 
per square inch and for the 85: 13-5:1°5 alloy 48-4 
tons per square inch by tempering at 550 deg. and 
600 deg. C., respectively, for 2 hours, alloys contain- 
ing corresponding quantities of nickel and aluminium, 
together with 20 per cent. of zinc, had tensile strength 
values of 36-6 and 36-7 tons per square inch after 
tempering. 

Copper-Tin-Nickel-Aluminium Alloys.—Three series 
were prepared having tin contents of 4 per cent., 
8 per cent., and 12 per cent., and each series consisted 
of three alloys in which the ratio of nickel to aluminium 
was 2:1, 4:1, and 10:1, the amount of aluminium 








being fixed at 1-5 per cent. The alloys containing 


4 per cent. and 8 per cent. of tin were chill-cast in the 
form of small ingots (6 in. by 1-75 in. by 0-75 in.) 
suitable for rolling, and those containing 12 per cent. 
of tin were prepared as sand-cast bars about { in. 
diameter by about 8 in. long. The alloys were made 
from virgin metal, except that the nickel was added 
as 70:30 cupro-nickel. No working of any kind 
was attempted on the sand-cast alloys; they were 
simply heat-treated as described later, and their temper- 
hardening properties examined by diamond-pyramid 
hardness tests. From observations made on the rolling 
properties of these alloys, it would appear that those 
with 8 per cent. of tin are not suitable for rolling. 
The 4 per cent. tin series can be rolled, although rolling 
difficulties increase with the nickel content. 

As a result of the previous work carried out, as to 
the influence of quenching temperature, and of time 
and temperature of tempering on the hardness increase, 
the hard-rolled alloys were softened by annealing 
for 1 hour at 900 deg. C. and quenching in cold water. 
The chill-cast alloys which could not be rolled were also 
softened in this way. The sand-cast alloys, however, 
were quenched from 850 deg. C., since with a tin 


\ 





Fies 4. Attoy 26 QuENCcHED FROM 900 DEG. C. 
x 250 


Fig.7. EFFECT OF TEMPERING ON THE D.P. 
oo, HARDNESS OF QUENCHED ALLOYS. 
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content of 12 per cent. there was a danger of partia! 
fusion at 900 deg. C. The time of tempering the 
softened material was standardised at 2 hours, since 
this had been found suitable for similar alloys ; longer 
times gave only slightly greater hardness values. 
Tests showed that optimum results were obtained by 
tempering at 500 deg. to 550 deg. C., and that above 
550 deg. C., softening commenced. 

A few tensile tests were carried out on the rolled 
strip of alloy 2T, the nominal composition of which 
was copper 88-5 per cent., tin 4 per cent., nickel 
6 per cent., and aluminium 1-5 per cent. Tensile 


| test-pieces were made (0-5 in. wide over the gauged 


portion) and treated so as to give material in four 
conditions :—(1) Softened by quenching from 900 deg. 
C. (2) Softened and tempered at 500 deg. C. for 
2 hours. (3) Softened and cold-rolled (50 per cent. 
reduction). (4) Softened, cold-rolled, and tempered 
at 500 deg. C. for 2 hours. The thickness of strip 
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was 0-1 in. for the first two and 0-05 in. for the last 
two conditions. Besides the tests at room temperature, 
the material in each condition was tested at 400 deg. C. 
Considering the tests at room temperature, it was found 
that the tensile strength after tempering was almost 
as high as after a 50 per cent. reduction by rolling 
(44-0 tons against 46-2 tons per square inch, respec- 
tively), whilst the material is very much more ductile 
after tempering than after rolling. Moreover, the 
strength of the cold-rolled material is raised nearly 
11 tons per square inch by tempering, and the ductility, 
as shown by the elongation on 2 in., is increased at the 
same time from 4 per cent. to 11 per cent. When 
tested at 400 deg. C., the temper-hardened material 
loses almost three-quarters of its strength and is very 
brittle. On the other hand, although the cold-rolled 
and tempered material is also brittle at this tempera- 
ture, it loses less than half its strength. 

The temper-hardening and tensile properties of this 
alloy may be directly compared with those of alloy 
L.S.10 (Table I), containing nickel 6 per cent., alumi- 
nium 1-5 per cent., with copper 92-5 per cent. The 
increase in hardness obtainable by tempering appears 
to be about the same in alloy 2T as in L.S.10. In the 
tensile tests carried out at room temperature, alloy 
2T is the stronger of the two, by 4 tons to 6 tons per 
square inch when quenched, or quenched and tempered, 
and 14 tons to 15 tons per square inch when cold-rolled, 
or cold-rolled and tempered. The hardness values 
correspond with those for tensile strength. Alloy 2T 
loses a greater proportion of its strength at 400 deg. C. 
than alloy L.S.10, although the actual values are 4 tons 
to 6 tons per square inch higher. 

Copper- Manganese-Nickel-Aluminium Alloys. —A 
short study has been made of the effect of nickel and 
aluminium additions on copper-manganese alloys 
containing 5 per cent. and 10 per cent. of manganese. 
The temper-hardening characteristics of the 5 per cent. 
manganese alloy to which 6:1-5 and 13-5:1-5 per 
cent. nickel aluminium additions have been made, were 
examined by carrying out diamond-pyramid hardness 
tests on samples of rolled strip quenched from 900 deg. C. 
and reheated to various temperatures for 2 hours. 
The maximum hardness increments obtained with the 
two alloys were 51 and 117, as compared with maximum 
hardness increments of 112 and 155 for alloys of similar 
nickel and aluminium contents but containing no 
manganese. These results indicate that manganese 
exerts a retarding influence on the temper-hardening 
process, or may possibly reduce the extent to which 
hardening in an alloy of given nickel and aluminium 
contents can be effected. Some of the results of 
tensile tests also indicate that manganese seems to 
exert a retarding influence on the temper-hardening 
process. While the manganese alloys do not appear 
to possess at room temperature superior properties 
to the ternary alloys of copper-nickel-aluminium, 
the results of tensile tests at 300 deg. C. and 400 deg. C. 
indicate that the presence of manganese results in a 
greater proportion of the strength being retained 
at these temperatures than in the corresponding alloys 
which do not contain manganese. 

Composition.—Only nominal of the 
alloys have been indicated, for results obtained on | 
analysing various samples in the course of the work | 
generally agreed with the synthetic compositions. 
The compositions of all the alloys made have been 
checked spectrographically, and since most of the metals 
used were of the purest quality obtainable commer- 
cially, the impurities generally were very small in 
amount. The alloys containing manganese constituted 
the only exception, for in the preparation of these the 
cupro-manganese introduced more iron than was 
found in the manganese-free alloys. In the latter, 
it was of the order of 0-05 per cent., whereas in the 
manganese alloys it was 0-1 per cent. to 0-2 per cent. 
It is, therefore, possible that the retardation of the 
hardening process which has been noted in the case 
of some of the manganese alloys may in some measure 
be associated with the presence of iron. 
It has been found that 

temper-hardening 
should not be less than about 
0-5 per cent. and the nickel content should be in 
excess of 2 per cent. The extent to which temper- 
hardening occurs is determined, apart from variations in 
the heat-treatment, by the composition of the alloy 
and the ratio and amounts of nickel and aluminium 
present. The optimum hardening occurs when the 
nickel is present to the extent of at least four times 
the aluminium content. The alloys are obtained in the 
softest condition by quenching from about 900 deg. C., 
and can be appreciably hardened by tempering at 
about 400 deg. to 600 deg. C., as shown by three typical 
temper-hardening curves in Fig. 7 on page 697. The 
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Conclusions. 
obtain appreciable 
aluminium content 
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exact conditions for obtaining maximum hardening vary | 
with the composition. 

The authors’ thanks are due to the Management 
Board of Messrs. I.C.I1. Metals, Limited, for permis- 
sion to present the paper to the Institute. 
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CONTACTOR TYPE CONTROLLER. 


THE controller which is shown in the accompanying 
illustration is being manufactured by Messrs. J. G. 
Smithson and Company, Limited, Nelson House, 
Moor-street, Birmingham 5, for use with motors driving 
cranes, rolling mills, and similar plant. It consists 
essentially of a number of contactors, which are opened 
or closed through a camshaft by the movement of 
a conventional-type handle. This shaft is of cast-iron 
and is fitted with a pawl wheel at the lower end, the 
whole being carried on self-aligning bearings. The 
cams are shaped so as to give an easy and smooth 
movement of the handle. The contactors are of the 
firm’s trigger-operated type and are designed to make 
or break the circuit instantaneously. They consist 
essentially of a pivoted finger which carries a movable 
contact-piece. The finger is operated by a lever, 
which in turn is actuated by the cam through hardened- 
steel rollers carried on insulated mouldings. Both 
lever and finger, which are of hardened steel, are 
pivoted on knife-edge bearings also of hardened steel, 
being interconnected by a spring, which serves to move 
the finger into one position and to hold it in that 
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position with the help of the lever. A further move- 
ment of the handle causes the lever to be released | 
and to be returned with the finger to its original | 
position. It is claimed that in this way it is impos- 
sible for backlash to develop, as all the wear is taken 
up automatically by the spring. 

The contacts, which consist of a copper base with 
a heavy silver face sweated and rolled in, are so 
designed that a rolling and wiping action is obtained 
on the faces, thus, it is claimed, obviating any ten- 
dency to fusing or pitting. In the two smaller sizes 
of controller, however, the contacts are of hard-drawn 
copper, though silver-faced copper can be employed 
if desired. The line contactors on the direct- 
current controllers are fitted with magnetic blow-outs 
and arc shields, which are mounted together as a unit 
and can easily be swung out for examination of the 
contacts. On the alternating-current controllers no 
blow-outs are provided, but arc shields are fitted on 
the stator contactors. The are brought in 
through two holes in the base, so that access to the 
terminals is facilitated and conduit or other types of 
special gland can be fitted. All the small metal parts, 
which are liable to corrosion, are cadmium-plated. 


| 


cables 


IRoN AND STEEL MANUFACTURE IN CANADA.—The 
Canadian Bureau of Statistics at Ottawa reports that 


| 
| 
| 


during the first six months of the present year, the 
output of steel ingots totalled 130,464 tons, as com- 
pared with 180,488 tons during the corresponding | 


and with 461,877 tons during the first six 
Production of ferro-alloys for the 
June, 1933, totalled 6,078 tonsa, 


period of 193 
months of 1931. 
period January 





to 


against 8,759 tons during the corresponding period a | thickn t 
On June 26, a 350-ton blast-furnace was | more generally-used types of cable, up to and including 


Port Colborne, Ontario, and a| those designed for 10,000 volts. 


year ago. 
put into operation at 


on June 28. Pig-iron production 
857 tons, being the first pig-iron made in Canada thi 
year since February 14. 
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CATALOGUES. 


Marine Stokers——Mechanical stokers aboard ship 
have to meet very exacting conditions, and a publication 
received from Messrs. Erith’s Engineering Company, 
Limited, 32, Farringdon-street, London, E.C.4, deals 
with the features of the Erith-Roe equipment, which is 
calculated to meet them. 

High-Frequency Electric Tools.—The development of 
powerful light-weight tools, embodying the use of high 
frequency squirrel-cage motors, has been undertaken by 
Messrs. Newton of Taunton, Limited, 319, Regent- 
street, London, W.1, who have sent us lists dealing with 
drills, grinders and disc sanders. 

Smiths’ Hearths.—A revised catalogue of smiths’ 
hearths and small electric blowing fans has been received 
from Messrs. James Keith and Blackman Company, 
Limited, 27, Farringdon-avenue, London, E.C.4. The 
capacities, speeds of running and prices of the fans are 
given, and the various types of hearths are illustrated. 

High-Voltage Alternators.—We have received two 
pamphlets from Messrs. C. A. Parsons and Company, 
Limited, Heaton Works, Newcastle-on-Tyne, 6, dealing 

















respectively with high-voltage alternators and turbo- 
alternators. These show many of the constructional 
features which result in reliability of operation and 
economy in production. 

Electric Water Heaters.—Messrs. A. Reyrolle and 
Company, Limited, of Hebburn-on-Tyne, have issued a 
pamphlet dealing with the features of their domestic 
electric water-heaters, both cylindrical and rectangular 
in section, with notes on their installation. The service 
they afford is referred to, and tables of dimensions give all 
the necessary information to contractors. 

Weldless Steel Forgings.—An attractive publication 
received from Messrs. N. Hingley and Sons, Limited, 
Netherton, covers the weldless forged steel products 
made at the Netherton Forge, for boilers, pressure 
vessels and pipe lines. Standpipes, manholes, handhole 
covers and bridges, flanged rings and a variety of other 
features are dealt with, and tabulated dimensions are 
given. 

Plunger Valves.—‘‘ Twintite” valves for steam 
services are described in a catalogue received from 
Messrs. Gummers, Limited, Effingham Valve Works, 
Rotherham. These have solid plungers, and the con- 
struction is such as to eliminate wire-drawing and 
distortion troubles. By removing the bottom gland 
and rotating the handwheel in the direction of closing, 
all the working parts can be dismantled, as a complete 
unit, without injuring any internal faces or seatings. 

Capstan and Turret Lathes.—A booklet, describing the 
features of the 48 types and sizes of capstan and turret 
lathes they make, has been received from Messrs. Alfred 
Herbert, Limited, Coventry. These embody the 
covered vee bed protected by the company, which 
ensures rigid support to the tool and fully protects the 
bed from wear. Specially designed for tungsten-carbide 
tool work, they have many features of economic concern 
to those dealing with questions of production. 

Applications of Electric Welding—Two publications 
received from The Quasi-Are Company, Limited, 15, 





| dealt 


550-ton furnace was blown in at Sydney, Nova Scotia, | of concentric layers of selected insulating paper, saturated 
in June totalled| with compounds having suitable physical properties, 
and the sheaths are made of pure lead, or for special 
| purposes, lead alloys of appropriate constitution. 


Grosvenor-gardens, London, 8.W.1, deal with the 
reinforcing of 44 five-metre bridge spans by electric arc 
welding in South America and the construction of the 
welded motor ship Mythen on the Lake of Lucerne. In 
the first, troughs were welded to the old steel work at an 
average cost of 826 dols., the only alternative being 
complete replacement. In the other pamphlet the 
features of the welded construction adopted for a vessel 
of 103 ft. length are described and illustrated. 

Forced Air Circulation Furnaces.——_A pamphlet relating 
to the features of construction, and giving a number of 
illustrations of typical installations of forced air circula- 
tion furnaces, has been received from Electric Resistance 


Furnace Company, Limited, of 17, Victoria-street, 
London, 8.W.1. Performance curves in it show the 
advantages of the Gill screw fans used in the Efco 


furnaces made by the firm. Other publications, from 
the same source, deal with self-regulating induction 
furnaces and refer to the general characteristics of special 
designs such as the crucible type and horizontal and 
vertical muffles. 

Marine Oil Engines.—The constructional features of 
their heavy-oil engines for marine purposes, which make for 
reliability and economy, are adequately and attractively 
with in a publication entitled Marine Power, 
received from The National Gas and Oil Engine Company, 
Limited, of Ashton-under-Lyne. The ranges comprise 
5 brake horse-power to 40 brake horse-power, 60 brake 
horse-power to 300 brake horse-power, and 300 brake 
horse-power to 840 brake horse-power. For the two 
first classes medium speed engines suited to gear reduction 
are advocated, and for the higher-powered sets electrical 
transmission is regarded as ideal, but all can be had 
suitable for direct drive. 

Paper Insulated Cables.—As modifications have been 
introduced in the new specification, No. 480 of the 
British Standards Institution, for paper insulated cables, 
to embody the advances that have been made in tech- 
nique during the last few years, Messrs. Siemens Brothers 
and Company, Limited, of Woolwich, London, 8.E.18, 
have issued a new catalogue of their products of this 
type. After the tables of standard dielectric and sheath 
esses, information is afforded relating to all the 


The dielectrics consist 
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Fig. 1. It consists of an aluminium barrel A, 


| differentially, which gives a much greater current 
bored with a step B on the inside, on which the 


| variation for a given change of length, so that less 


ELECTRICAL RECORDING 





mpleptagana may : | amplification is needed. A three-valve amplifier | fixed platesC and D are seated, but insulated from 

By F. pr ta C. Cuarp, M.Sc. (Eng.). the step by a Bakelite ring. These fixed plates 

Srxce Professor Whiddington described his [ are attached to each other by a Bakelite tubular 
*‘ ultra-micrometer,” thirteen years ago, much distance piece E. The moving plates are attached 
research work, involving the measurement of to the centre rod F between spigotted Bakelite 


Fig.1. 


minute changes of any quantity, such as length, bushes with annular copper diaphragms G and H 
which could be translated into a change of electrical at each end, the whole being clamped tightly by 
capacity, has been carried out by these means. | , a nut at the lower end, which is drawn down by 
There are two main methods, viz., change of capa- | on } springs on to a cross piece K. The outer edges of 
city employed by Whiddington, Dowling, and P SSS MAS the diaphragms are fixed to the barrel under alumi- 
others, and change of other quantities, such as| Y nium rings L and M. The top ring also acts as a 

distance piece for the top cover plate O which, by 


magnetic reluctance and the effective resistance | 
of a radio-frequency circuit, the latter two being | means of the collar on top and the nut below, 
serves to limit the travel of the centre spindle. 


used in the American General Electric Company’s | 

strain gauge and in the Thomas gauge, respectively. | The wires from the plates are brought out indi- 
The justification, from the engineering point of | vidually, but pass together down a flexible metal 
view, of converting a change of length into a change | |tube to the oscillator, which is situated in the 
of current is the ease with which minute currents, | | same case as the amplifier but is screened therefrom. 
and rapid changes of current, may be measured and | The extensometer unit itself is completely screened 
recorded. The amplifying properties of the radio and is dust and damp-proof: in fact, if it were 
valve provide an electrical lever system which | | desirable, from the point of view of damping, the 
follows instantaneously the change in space between the diaphragms could be filled 

with a light insulating oil. 

The extensometer unit, shown in Fig. 2, is arranged 
| for clamping to bars up to 2 in. in diameter. On 
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instead of the mechanical or beam-of-light levers 
generally used in extensometers. 
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The Report of the Bridge Stress Committee the lower part of the chassis is mounted an adjusting 


|is used having a pentode output stage, this being 





showed that the recording extensometers of the 
latter type are liable to errors due to inertia effects, 
which were not recorded by an electric extenso- 
meter. Thus instruments incorporating radio valves 
have already proved their worth in actual service, 
but have been very cumbersome and have necessi- 
tated much skill in setting up and operation. The 
instrument described below has been developed so 
as to be easily portable and suitable for field work, 
and able to be operated by engineers unused to 
oscillographs or the laboratory-type of electrical 
instrument. In the circuit chosen, the change in 
length causes two electrical capacities to change 


sufficient to give full deflection of the recording 
instrument with a length change of 10-5 in. The 
amplifier allows a very wide range of sensitivity, 
| for one valve may be cut out, in which case a change 
as large as 5 X 10°? in. (50 mils.) may be fully 
recorded. For the recording part of the instrument, 
the Matthews moving-iron oscillograph was chosen. 
This recorder is robust, unlikely to suffer damage 
from shock, and cannot be overloaded electrically. 
It has a wide application as an electrocardiograph, 
and is frequently used by medical men without 
special knowledge of electrical instruments. 








The capacitor extensometer itself is shown in 


capacitor which isin parallel with the smaller of the 
two measurement capacitors. By means of this, 
the anode current of the oscillator valve is first 
set to a definite value, which ensures that the valve 
works always along the same portion of its charac- 
teristic. The only other controls, located on the 
amplifier panel, Fig. 3, are a sensitivity control 
and a zero control which brings the pen arm to the 
right position on the paper. The scale of the 
readings may be obtained by a micrometer head, 
fitted to the base of the extensometer unit, so that 
the spindle is raised by a definite amount and the 
corresponding movement of the pen arm obtained. 
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Alternatively, for very small displacements, an elec-| in order, the highest, or sun deck, accommodates 
trical means of calibration is possible ; it consists | the bridge, chart-room and commander’s cabin, 
in switching small extra capacitors, equivalent to| together with a shooting gallery and rings for 
10°° in. movement of the measurement capacitor| fencing and boxing. A belvedere for first-class 
plates, across the latter. Fig. 4 shows a test in| passengers is located at the forward end of the sports 
progress on Clifton Suspension Bridge, the extenso- | deck, and this is followed in the after direction by 
meter being fixed on a suspender rod. Connections | officers’ quarters and the wireless station. There 
to the instrument are made by means of multi-plug|is a covered squash racquets court immediately 
boxes, visible on the end of the amplifier case. The} behind the forward funnel, with rooms for medical 
necessary batteries may also be housed in a case| treatment and a large gymnasium immediately 
and permanently connected to the leads of the| adjacent. There are two large areas for open-air 
plug-boxes. This avoids all connecting-up, ard in| games at the afterend. The deck is served by four 
order to make the instrument ready for operation, | lifts. The chief features of the next, or promenade 
it is only necessary to plug in the battery leads to| deck, are a belvedere for second-class passengers 
the amplifier. at the forward end, followed by a first-class veranda, 

Typical records taken with the instrument are|and the children’s play-room. A certain number 
shown in Figs. 5 to 9. Fig. 5 is a record of a/| of first-class cabins are located on this deck, but 
tensile test on a Buckton machjne, showing the | most noticeable are the extensive open-air prome- 
effect of careless operation of the valve, which sets | nade, the first-class smoking room, and the first- 
up an oscillation of the beam under the control of the | class swimming pool, with Lido. The principal 
elasticity of the specimen. Under these conditions| rooms are situated on the social deck, which also 
the maximum momentary extension of the specimen | contains a number of first-class cabins with private 
is 20 per cent. greater than that due to the increase | verandas, one of which is illustrated in Fig. 13, 
in load applied. The final extension is 2-6 by 10°*| Plate XXX. The tourist-class belvedere is situated 
in. Figs. 6 to 9 are records made on Clifton! at the forward end of this deck, and other rooms 
Suspension Bridge, showing the extension of a|on the same deck are the tourist-class smoking 
suspender rod. Fig. 6 shows two crossings of the| room and ladies’ saloon, a first-class closed veranda 
bridge by the same car, firstly travelling as fast! with bar, and the social and grand halls. The 
as possible (35-40 m.p.h.), and then recrossing | former is furnished and decorated in the Eighteenth 
very slowly. The maximum extension, of the|Century style and contains the theatre. It is 
order of 4 by 10°‘ in., does not differ by more than | 87 ft. long by 67 ft. wide, while the grand hall is 
5 per cent. in the two cases, but the trace of the| 144 ft. long by 61 ft. wide. This deck further 
fast crossing shows sharper irregularities. It was| provides reading and writing rooms, shops, and an 
noticed that certain makes of light saloon cars, | enclosed promenade for first-class passengers. This 
travelling fast, caused considerable bridge vibration, 


Ducrot, of Palermo, and is based on the Italian 
Seventeenth-Century style. The design of the chapel 
follows that of private chapels in large Italian 
villas of the same period. The Madonna at the 
altar, visible in Fig. 12, is the work of Gaudenzi. 
The decorations of the remaining public rooms 
has been carried out by Messrs. Monti, of Milan, 
Messrs. Giauvini, Pistora, and Messrs. Gavarone, of 
Genoa. The tapestries in the first-class saloons 
are all authentic. 

The auxiliary equipment of the vessel broadly 
resembles that of the Conte di Savoia, and does not 
call for extended comment. Twenty-four lifeboats 
are carried, but in contrast to the Fleming-type 
boats on the Conte di Savoia, twenty-two of the 
boats on the Rex are of the motor-driven type. 
The normal range of the wireless apparatus enables 
direct communication to be maintained with 
North America immediately on leaving Italy, and 
| vice versa. The keel of the vessel was laid on March 
27, 1930, and the launch took place on August 1, 





| 1931. She left Genoa for her maiden voyage on 
| September 27, 1932. The Table below, taken from 


the navigation log, gives particulars of her per- 
formance on the record trip during which she gained 
the Blue Riband. 

| It will be seen that the trip from Genoa to 
|Gibraltar, via Nice, measuring 860 miles, was 
| covered at an average speed of 28-63 knots, while 
the run from Gibraltar to the Ambrose light, 
| measuring 3,181 miles, was covered at an average 
speed of 28-92 knots. In view of the fact that on 
| August 15, when the sea moderated, the average 
| speed increased to 29-61 m.p.h., it is evident that, 








giving the trace shown in Fig. 7. Fig. 8 shows sii 
the effect of a gusty wind, which caused a swaying} pate. — a Miles, “Speed, 
of the bridge, and Fig. 9, taken during a calm ; ; knots, 
period with high sensitivity and no traffic other 
than pedestrians, shows the continuous minute | 10.8.’33 
changes in length of the rod due to sustained bridge| ” : 84 a5-08 
vibration. The instrument has been developed | 11:3.’33 36-38 2-17 618 28-70 
in the Electrical Engineering Department of Bristol| ” 158 }, 88°02 
University, the recording unit being made by Messrs. | 12.3.'33 38-50 15-32 24 28 + 55 
Clifton Instruments, Limited, whom the writer rn - - a Lng 7 o 
wishes to thank for their assistance and advice. | 15.8.'33 41-05 63-13 736 | 29-61 
16.8.'33 486 | 29-17 


Thanks are also due to the Clifton Suspension 
Bridge Company for permission to publish the 
records and to Major Elgood, M.C., B.Sc., of the| promenade forms a continuation of the veranda 
Civil Engineering Department, who helped with | encircling the social hall, and has a total developed 
the tests. length of 984 ft. and a mean width of 20 ft. Finally, 
mention may be made of the special-class gymnasium, 
the special-class sports deck, and the special-class 
“ REX.” | swimming pool, all situated on this deck. The 
: |deck is served by eight lifts. A portion of the 
grand hall is illustrated in Fig. 11, Plate XXX. 
The next, or “ A,” deck, contains the third-class 
promenade, veranda, smoking room, and ladies’ 
saloon, a number of first-class cabins, and the 
entrance hall for the first-class, with accessory 
offices. Some of the special-class public rooms are 
also on this deck, including the children’s saloon, 
ladies’ room, veranda, and open-air promenade. 
The veranda has a total length of 262 ft. with a 
mean width of 16 ft. The third-class, tourist-class 
and special-class dining saloons are located on 
|“ B” deck, together with further first-class cabins, 
| the chapel, and the children’s dining saloon. The first- 
vessels in this respect being due to the fact that | class dining saloon is shown in Fig. 10, Plate XXX, 
the Conte di Savoia is fitted with gyroscopic stabili- | and the chapel in Fig. 12, Plate XX X. The remainder 
sers which make a considerable demand for power. | of the first-class cabins are situated on “C” deck, 
The main generating plant in the Rex consists of| together with the entrance halls for the third 
three turbo-dynamo groups, each with a normal | and tourist classes, and a number of private cabins 
capacity of 1,250 kW, and an overload capacity|for the same classes. The remaining decks are 
of 1,560 kW, at a tension of 220 volts. Each| mainly devoted to private cabins for the third 
group can be operated either with steam at a|and tourist classes, and hardly call for particular 
pressure of 27 kg. per square centimetre (384 lb.| notice. It may be mentioned, however, that there 
per square inch) from the main water-tube boilers, | is a garage for 15 cars with bulkhead ports on “ E” 
or with steam at a pressure of 16 kg. per square| deck, which also provides the entrance hall for 
centimetre (227 lb. per square inch) from the auxili- | embarking the various classes in a roadstead. A 
ary boilers. |good idea of the special-class accommodation is 
As previously stated, the Rex has accommo-| given by Figs. 14and 15, which shows the lounges for 
dation for 378 first-class passengers, a similar) this class. The tourist-class bar and a double-berth 
number of special-class passengers, 410 tourist-class cabin are shown in Figs. 16 and 17. As stated in our 
passengers, and 866 third-class passengers. The | earlier account, novel features on the vessel are 
arrangement of the passenger accommodation | the provision of a complete installation for physio- 
throughout resembles that on the Conte di Savoia, | therapeutic cures, and of special-class cabins with 
and is in accordance with the high standard now| private baths. The decoration of the first-class 
demanded in transatlantic vessels. Taking the decks | public rooms has been carried out chiefly by Messrs. 


THE QUADRUPLE-SCREW LINER 


(Concluded from page 616.) 


Berore dealing with the passenger accommoda- 
tion, a few details may be given of the electrical 
equipment of the vessel. The electrical services 
throughout are furnished from three centres, the 
main dynamo room, an emergency station on “C” 
deck, and a salvage station. The total capacity 
of the plant is some 4,620 kW, with an overload 
capacity of 5,650 kW, and the normal load is 
about 2,200 kW. It may be recalled that the 
aggregate capacity of the machines connected to the 
machines in the case of the Conte di Savoia was 
some 8,800 kW, the difference between the two 





Wind. Remarks. 





Left Genoa. 
2.30 p.m Arrived Nice. 

| 3.40 p.m. Left Nice. 
Sea moderate. Sky clear. 


11.30 a.m. 


2 5.30 p.m. Arrived Gibraltar. 
6.30 p.m. Left Gibraltar. 
| N.W., 2-3 Sea moderate. Sky clear. 
| W., 4-5 Sea rough. Sky cloudy. 
S.W., 4-5 Sea rough. Raining. 
W.S.W., 1 Sea slight. Raining. 
W.S.W., 2-3 4.40 a.m. Arrived Ambrose Light. 


! —— 








under more favourable circumstances, the time 
for the whole voyage could be very appreciably 
reduced. It is stated that the consumption of fuel 
during the record trip averaged 260 grammes per 
shaft horse-power ; we understand that the corre- 
sponding figure for the Bremen was 350 grammes 
per shaft horse-power. It is also stated by the 
builders of the Rex that the weight of the propelling 
machinery is 51 kg. per shaft horse-power, as 
compared with 70 kg. per shaft horse-power for the 
Bremen. We are informed that since the maiden 
voyage, when the vessel had to put into Gibraltar 
with engine trouble, the arrangement of the electric 
generators has been somewhat modified, with a 
view to the elimination of the possibility of such 
| trouble occurring in the future. 





BUILDING RESEARCH. 

Tue recently-published Report of the Building 
Research Board for the Year 1932* appears, very 
appropriately, at a time when public attention is 
being attracted to the problem of slum clearance 
and to various schemes of housing and public works 
construction suggested for the encouragement of 
productive employment. It is obvious that the 
full value of such projects can be realised only 
if advantage be taken of modern knowledge relat- 
ing to building materials and methods. In such 
matters the Research Station at Garston is at 
once a source and a reservoir, and it is worth emphas- 
ising that the activities of the Station, as regards 
both the discovery and accumulation of reliable 
data, cover the entire field of building from cathe- 
drals to cottages. Another, perhaps less acceptable, 
reason why the Report merits the attention of all 
engaged, whether executively or directly, in the 
| building industry, is that the results of scientific 








* Published by H.M. Stationery Office. 
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research in many directions are beginning to modify 
or even to replace empirical practice. However 
unpalatable these conclusions may be, they are 
not difficult to understand when it is considered 
that, to meet the demand for cheapness and speed 
of construction, a great deal of ordinary straight- 
forward building is nowadays necessarily at variance 
with traditional practice to an extent which 
builders often fail to appreciate. New types of 
materials are used in the same ways as the old, 
instead of by the new methods for which they call ; 
while the traditional materials, perfectly satisfactory 
if utilised in the traditional ways, are now treated by 
up-to-date methods, often with unfortunate and 
misunderstood results. In particular, the length 
of time for setting and consolidation in building 
work, which was a matter of course in more leisurely 
days, is now reduced, often within dangerous limits, 
unless specially adapted materials are employed. 

To these, and similar causes, can be ascribed an 
important proportion of the faults and problems 
of building materials and construction which the 
Research Station is asked to investigate. A most 
apposite example is provided by plasters and render- 
ings, particularly lime plaster ceilings on lathing. 
Defective materials, such as unsuitable sand or air 
slaked lime account for only a few of the hundreds of 
specimens submitted, the vast majority of the failures 
being the result of changed industrial conditions 
among which haste is pre-eminent. Undercoats are 
not allowed sufficient time in which to carbonate 
and dry thoroughly before finishing coats are 
applied ; manipulation is more perfunctory ; fresh 
plaster is disturbed by warping and shrinking 
of unseasoned woodwork or by the operations 
of electricians and pipe fitters. To counteract 
these tendencies in lime plasters, the addition of 
material with definite hydraulic setting properties 
is recommended. For this purpose, Portland 
cement, which tends to induce shrinkage cracks, 
is considered inferior to calcium sulphate, provided 
the setting time of the plaster is controlled. The 
problem is complicated by the number and variety 
of the qualities—hardness, adhesion, resistance 
to impact, and so on—desirable in plasters. Never- 
theless, an attempt is being made to formulate a 
standard specification, and experiments are in 
progress to evolve satisfactory routine tests. 

The bad effects of undue haste in construction 
are beginning to be realised in numerous other 
applications of materials of cementitious type. 
A recurrent trouble is the bursting of the sockets 
of stoneware sewer pipes jointed in neat cement 
mortar, and investigation of typical cases has 
shown that such failures are frequently due to 
expansion of the neat cement. Under continuously- 
moist conditions, progressive expansion of cement 
mortars and concretes has been found to persist 
over long periods, the extent of the expansion 
increasing with the proportion of neat cement in 
the mix. Recent studies of this problem suggest 
that if, as has been a common practice in the past, 
neat cement jointing is specified, the joints must 
be left open to the atmosphere long enough to 
allow the cement to dry out. With this precaution 
sufficient drying contraction may take place to 
restrict the subsequent expansion under moist 
conditions and prevent injury to the pipes. It 
appears quite definite, however, that the likelihood 
of failures of this type will be markedly reduced 
by the use of sanded mixes for jointing mortars. 
Another fruitful source of trouble is the premature 
decoration of concrete and plaster. Many of the 
proprietary paints, specially prepared for use on 
new concrete surfaces, are excellent, but recent 
instances brought to the notice of the Building 
Research Station, have led to the conclusion that 
even the best of them cannot be expected to with- 
stand application to green concrete containing a 
large amount of moisture, since the action of the 
latter is to convey destructive salts to the surface, 
leading to saponification of the oil in the paint film. 

The general tenor of the foregoing examples 
must not, however, be taken to imply that rapidity 
in building is inevitably deleterious or that tradi- 
tional methods, even with traditicnal materials, 
are invariably the best. The examination of failures 


of jointless floorings, for instance, has revealed 
that if, contrary to the practice of some contractors, 





granolithic and similar finishes are laid in one 
operation with the underlying concrete, the danger 
of extensive floor cracking, as the result of the 
failure of the adhesion between the concrete and 
the finish, is substantially reduced. The attention 
given to the methods and materials of floor finishing 
has, incidentally, revealed a widespread failure of 
builders to appreciate the danger to metallic fittings 
of chemical corrosion by contact with magnesium 
oxychloride cement. In one case reported, advanced 
corrosion of heating pipes was observed, through 
neglect to provide insulation where they passed 
through the finish. Investigation has shown 
that the corrosion is caused by an unavoidable excess 
of magnesium chloride above that required to com- 
plete the chemical reaction involved in the setting 
of the material. Even if the practical minimum 
of chloride be used, moisture may leach out chloride 
from the set floor, forming a solution which attacks 
ferrous metals. Such conditions constitute a 
danger to structural steel-work in direct contact 
with a magnesium oxychloride floor, and even to 
reinforcing steel, if the concrete in which it is 
embedded is of poor quality and porous to the 
corrosive solution. The Report cites a similar 
case in which pneumatic despatch tubes and services, 
accommodated in a pumice concrete screening 
on the floors of an important new building, were 
seriously corroded, most probably as the result of a 
magnesium oxychloride floor laid directly on the 
screeding. In the case of lead fittings, in contrast 
to ferrous materials, it has been observed that 
contact with cement mortars and concretes some- 
times promotes corrosion. More commonly, the 
organic acids in soils containing peat or coal residues 
attack buried lead pipes with the formation of lead 
carbonate, calling for insulation of the pipes by a 
wrapping of felt impregnated with bitumen. 

As regards the occasional imperfection of tradi- 
tional building, a most interesting example is 
provided by the fall of a heavy stone cusp from the 
roof of King Henry VII’s chapel in Westminster 
Abbey, about which the Research Station was 
consulted. Measurements showed that the vibra- 
tion of the fabric due to passing traffic was negligible, 
and it was left to microscopical examination of a 
fragment of material taken from the joggle in 
the vaulting from which the fallen cusp had been 
suspended, to reveal that the joggle had been 
fractured previously and had been built up again 
in mortar without reinforcement. Such a type 
of repair would, nowadays, be rightly regarded as 
inadequate to carry the cusp with safety, and it is 
understood that the condition of other similar 
cusps in the Chapel is being carefully examined. 
On the whole, however, the rarity of defective work 
in old buildings is a striking commentary on tradi- 
tional practice in combination with traditional 
materials. Disintegration of old masonry is usually 
due to external agents, among which an unimportant 
example, interesting, nevertheless, for its novelty, 
is the Mason bee (Osmia rufa) which is reported 
to have slightly damaged by boring a number of 
soft, friable building blocks. The more general 
problem of weathering is, of course, under constant 
research and many of the aspects investigated 
are yielding results of intrinsic value and great 
interest, apart from their bearing on the phenomena 
of weathering. In the matter of atmospheric 
pollution, for instance, twelve months’ records 
from exposed cylinders coated with lead peroxide 
show that the sulphur pollution at Westminster 
is from 10 to 20 times as great as at Garston or 
Rievaulx Abbey, and that at all the stations 
under observation a marked diminution of atmos- 
pheric pollution occurs during the summer months. 
The connection between atmospheric pollution and 
domestic coal fires, whilst perhaps not yet estab- 
lished, appears almost inevitable. The Station’s 
researches on weathering, however, are not restricted 
to chemical effects and much productive experi- 
mental work is in progress, both in the laboratory 
and in the field, relating to the disintegration of 
building materials by frost action and the crystalli- 
sation of salts within the pores of stones, bricks and 
tiles. 

In addition to the structural aspects of building, 
the work of the Research Station embraces a 
variety of problems arising from the demand for 





comfortable living conditions, often in conjunction 
with the strictest regard to economy in every direc- 
tion. A large number of inquiries, for example, 
have related to the most suitable type of thin roof 
for excluding solar heat from temporary buildings. 
Small-scale experiments on various surface treat- 
ments and modes of single and double roof construc- 
tion, conducted during the summer months of 1931 
and 1932, have shown that the treatment of the 
under surface of a thin metal roof is almost as 
important as that of the upper surface. The efficacy 
of roof sheeting having a highly reflective, white, 
upper surface and a non-radiating, bright, lower 
surface, emerges clearly from the results. For 
the purpose of heat exclusion, there is little to be 
gained by using a double roof with metallic internal 
surfaces, although such a roof would, of course, 
have considerable value in reducing the leakage 
of heat outwards in winter. In a double roof a 
permanent metallic surface can be conveniently 
obtained by the use of metal-faced plywood. A 
recently-introduced material consisting of stout 
wall paper faced with aluminium foil has yielded 
promising results when used for the modification 
of existing non-metallic or dirty roofs. As regards 
buildings of a permanent type, where adequate 
attention has been paid to heat transmission, the 
interest centres rather round the cost of heating 
and the Report states that reputable heating engi- 
neers have asserted that it is economical to heat 
buildings continuously even when they are not 
in daily use. The question is eminently suitable for 
investigation in the Building Station’s experimental 
house, which is fitted for accurate measurement 
and control of temperature. During the winter 
of 1928-1929 the interior of the house was main- 
tained continuously at a uniform equivalent 
temperature of 65 deg. F. During the winter 
of 1931-1932, periodic heating was adopted, the 
heat input being adjusted from day to day so 
that an equivalent temperature of 65 deg. F. was 
attained at 9.30 a.m. and maintained until 5.30 p.m. 
After allowance for variations in the outdoor shade 
temperatures, so as to make the experiments 
comparable, the results showed that with the inter- 
mittent heating the house required only three- 
quarters of the energy expended with continuous 
heating. Of equal importance to human comfort 
is the constantly recurring problem of damp 
exclusion. Recent research has shown that moisture 
can most easily penetrate a brick wall exposed 
to driving rain, not through the material of the 
brick or mortar, but by way of fine cracks between 
them. Waterproofing material, to be effective, 
must bridge such cracks and be sufficiently elastic 
to remain impervious if the cracks widen. Of six 
proprietary waterproofers, exposed on the experi- 
mental wall at Garston, only one has retained any 
useful effect after twelve months. The failure 
of these colourless waterproofers is ascribed to the 
fact that they aim at reducing the permeability 
to moisture of the brick itself rather than at forming 
a continuous film. 

While, as will be evident from the foregoing 
brief review, a large proportion of the Building 
Research Station’s investigations are concerned 
with problems of a somewhat domestic character, 
the needs of large-scale civil engineering construction 
are being met, so far as funds are available, by 
fundamental researches of far-reaching importance. 
The work in progress on cement and concrete, for 
example, is believed to represent the most compre- 
hensive study of this subject that has yet been 
undertaken in any country. In addition to work 
on the constituent components of fresh and set 
cement, the effects of fineness and rate of hydration, 
and the problems involved in crazing and pigmenta- 
tion of concrete products, the research embraces 
the strength development of mass concrete, the 
effects of maturing temperature and the action of 
sea water. Further, in co-operation with the 
Federation of Civil Engineering and Public Works 
Contractors, the effects of impact during the driving 
of reinforced concrete piles are being investigated. 
The piezo-electric strain gauge devised for this 
work, incorporating a quartz crystal operating in 
conjunction with a cathode ray oscillograph, is a 





striking instance of the way in which the resources 
of science are everywhere being adapted and utilised 
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for the solution of industrial problems. For such 
a progressive tendency, engineers and builders can 
have nothing but encouragement, and none the less 
so after reading this Building Research Report, 
since it reveals, quite as clearly as the definite 
achievements of the past, the far wider possible 
attainments of the future. 


LAND-DRAINAGE MACHINERY.* 
By J. H. Brackasy, B.Sc. 


Deatine first with mole drainage solely from the 
mechanical point of view, the principal consideration 
is that of power. The draught of a mole plough 
depends on the depth and size of the cartridge and on 
the wetness of the subsoil. The wetness of the subsoil 
plays a far more important part in determining the pull 
than a difference of 2 in. or 3 in. in depth or } in. in 
diameter of cartridge. For example, the pull of a mole 
plough with a 2}-in. diameter cartridge, working 15 in. 
deep, has been known to vary from as little as 1,500 Ib. 
under wet conditions, which is equivalent to 8 h.p. at 
2 m.p.h., up to 3,450 lb., equivalent to 18-6 h.p., under 
much drier conditions, which compares with a recorded 
pull of 3,630 Ib., or 19-4 h.p. for a 3-in. cartridge work 
ing at a depth of 21} in. in thoroughly wet ground. 

Mole draining has been done by horses, but for quite 
shallow drainage at least six would be required. The 
idea of calling in mechanical aid is as old as mole 
draining itself, the earliest form being a windlass 
worked by several people, and later by one or more 
horses. The horse winch is a method still in use, and 
it is capable of good work. It enables a farmer who 
has no portable power to do the work when convenient 
and when conditions are suitable. But it is slow, 
mainly on account of the necessity of anchoring the 
winch down and moving it for every drain. 

The advent of steam cable engines for ploughing 
provided ample power for mole draining. By this 
means drains can be drawn as large and as deep as 
desired, and the work has not been improved upon by 


* Paper read before Section M (Agriculture) of the 
British Association at Leicester on Friday, September 8, 
1933. Abridged. 
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any of the newer methods. 
The development of the 
tractor has given a fresh 
stimulus to direct haulage, 
principally because it 
brings the operation well 
within the reach of the 
farmer himself and is 
cheap. But the method 
has its limitations, the 
limiting factors being 
power and, equally im- 
portant, adhesion. The 
power required varies 
between very wide limits; 
records for direct 
tractor haulage range 
from a pull of 1,390 Ib., 
or 7:4h.p. at 2 m.p.h., up to 4,350 Ib. or 23-2 h.p. 
Broadly speaking, to draw mole drains at a depth of 
15 in. and up to 24 in. diameter in a wet subsoil requires 
up to about 14 draw-bar horse-power, which is about the 
maximum for the Fordson tractor, but below that of 
the International 13/20 tractor. Under drier conditions 
the power required may be as much as 18 or 20 draw-bar 
horse-power, a figure outside the range of what may 
be termed the Junior class of tractor, but still within 
that of a good many in use in this country. With 
tractors rated at 15-18 or more draw-bar horse-power, 
it is possible to draw mole drains deeper than 15 in. 
and up to 3 in. in diameter under most conditions. 

If the tractor available is unable to pull the mole 
plough direct at the required depth, it may still be 
possible to do the work if a cable and one or more 
pulley blocks are used. 
one end of the cable or one of the pulley blocks, a 
proceeding which is not generally convenient. This 
difficulty has recently been overcome by the invention 
of a portable anchor. It is made in three sizes by 
Messrs. Kennedy and Kempe, of Longparish, Hants. 
It takes the form of semi-cylindrical length of mild steel, 
either 2 ft. or 3 ft. 4 in. long, and from 5 in. to 5} in. 
in diameter. Each has three or four holes along its 
length on each side, and hexagonal spikes, 2 ft. 8 in. or 
3 ft. long, are driven into the ground through these 
holes, each pair of spikes being at 30 deg. to the vertical 
and 60 deg. to each other, and entering the ground to a 
depth of 1 ft. 10 in. or 2 ft. 3 in. The total weight of 
the spikes and cylinder is 36 lb. for the smallest and 
774 lb. for the largest. A special tool is provided for 
extracting the spikes, which is a surprisingly easy job. 

Another method of increasing the depth of the drain 
from the surface beyond that possible with the power 
available is to plough out a furrow slice first and run 
the beam of the mole plough in the furrow. The furrow 
slice must be a few inches wider than the beam of the 
mole plough. This also has the advantage of minimis- 
ing the possibility of the slit cracking open in dry 
weather. But adhesion is as important as power. 
Whatever the power of the tractor, it must be able to 
get sufficient grip to exert it. On good herbage, not 
excessively wet, a wheel tractor with strakes can usually 
succeed, but where the herbage is bad or very wet the 
wheels tend to pack and slip. Spuds are generally 
better than strakes. Broadly speaking, track-laying 
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tractors are more satisfactory than wheel tractors, but 
not all track-laying tractors are equally satisfactory. 
Light tractors fitted with tracks having biters close 
together may have difficulty in getting a grip on soft 
ground. 

The disadvantages of direct-tractor haulage are very 
largely overcome by fitting a winch and anchor to the 
tractor; the adhesion difficulty is eliminated and more 
power is available for pulling the mole plough. The 
power is taken from the pulley shaft by belt or by 
sprocket and chain, and thence through reduction 
gearing to the drum itself. The anchor forms part 
of the attachment. The winch and anchor may be 
fitted to the rear of the tractor, as shown in Fig. 3, 
page 714, or on an attached chassis, where the drum is 
at the front and the anchor beneath the tractor itself, 
the cable passing under the tractor and through roller 
guides at the rear. 

There is also a single or double winding drum and 
anchor for fixing to the front of the tractor, the tractor 
in this case pulling from the front. The Latil tractor, 
which has pneumatic tyres and folding spuds and is 
used largely for forestry work and timber and road 
haulage, has a powerful winch incorporated in the 
chassis. The method of operation with a tractor winch 
scarcely requires any explanation. By this method 
drains up to 4 in. or 6 in. diameter and 2 ft. 6 in. to 3 ft. 
deep can be drawn, depending on the power of the 
tractor and the soil conditions. A double rope can be 
used if necessary. It is a method which is being 
increasingly used for contract work. 

Tile draining is relatively expensive and any means 

which will reduce the labour involved will mean a 
|considerable saving. There are several excavators 
available for making trenches in which pipes can be 
laid, most of them being operated by some form of 
cable haulage. The simplest is the Herridge. This 
consists of a hollow wooden wedge, the inclined face 
of which is 12 in. wide and metal covered. It is hauled 
by means of a beam which slides along the surface and 
is provided with two disc coulters and two curved knife 
coulters. The soil slides up the inclined face and can 
be deposited on either side of the trench. At one 
operation a trench 12 in. wide and 10 in. deep is cut. 
A second operation, using a narrower wedge, 7 in. wide, 
deepens the trench to 24 in., the soil being deposited 
on the opposite side of the trench to that excavated at 
the first cut. This excavator works best under moist 
conditions and can be used for ditch cleaning. 

The Henderson, Figs. 4 and 5, page 714, is another 
cable-drawn excavator for cutting trenches for pipe 
laying. The manufacturers make and use a mole plough 
on a wheeled chassis, the wheels being from 5 ft. to 
| 6 ft. apart, and the same chassis is employed for excavat- 
ing. The ordinary mole draining blade and cartridge 
are replaced by a similar blade which has a small flat 
pointed tine, to the back of which the excavator is 
hinged. The beam of the mole plough is arched in 
front of the blade ; for work as an excavator two knife 
coulters are fixed to the rear end of this arch. These 
cut the turf 9 in. down and 9 in. on each side of the 
blade. The excavator consists of a sloping platform 
| tapering from a width of 10 in. at the lower end to 21 in. 
|at the upper. This is supported from the bottom of 
| the trench by a hollow wedge and an adjustable tie bar 
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extends from the back of the excavator to the top of 
the blade. The sloping platform carries two mould 
boards and two adjustable subsidiary mould boards. 
The ground is cut in two slices, which slide up the 
excavator platform and are separated by the mould 
boards. The subsidiary mould boards push the soil 
14 in. away from the sides of the trench. In a particular 
case the first cut was from 15 in. to 17 in. deep, 18 in. 
wide for the top 9 in. and below this 12 in. wide. A 
second cut is taken in a similar manner. The beam of 
the mole plough rides on the bottom of the trench 
already cut and a narrower excavator is used, which 
deposits the soil nearer to the side of the trench than 
the first cut. The final trench was 18 in. wide at the 
top, 6 in. wide at the bottom and 24 in. deep. The 
excavator is raised out of the trench in the last few 
yards of the run by means of a geared hand winch. 
The excavator was hauled by a tractor winch, a double 
rope being used. 

The Buckeye ditching machine, shown in Fig. 1, is 
an American excavator which has been used in England 
and Scotland for cutting trenches for pipe laying. It can 
excavate down to 4 ft. 6 in., the trench being 11 in. wide, 
and in capable hands can work to a fixed gradient on 
uneven ground. The principle is that of a bucket 
excavator, the buckets being mounted on a wheel, 
which is supported from and driven by a power unit 
which moves forward on creeper tracks. The excavated 
soil is carried to one side of the trench by a belt con- 
veyor. The speed of working ranges from 1-7 to 9-0 
chains per hour. 

A similar type of machine is made by Messrs. John 
Allen and Sons, of Cowley, Oxford, who are also making 
in this country a German excavator, brought out by 
Karl Ritscher, of Moorburg, near Hamburg. This 
machine, which is illustrated in Fig. 2, takes the form 
of a worm attached to a tractor and driven by the 
power take-off, the tractor being wholly or partly 
track-laying. The axis of the worm is at an adjustable 
angle to the vertical and at right angles to the direction 
of travel of the tractor. The worm is partially enclosed, 
and at the upper end there is a subsidiary paddle 
which spreads the excavated material through a dis- 
charge funnel. The excavator works best under wet 
conditions and is particularly suitable for making and 
cleaning open and other field ditches. The tractor 
travels at about $ m.p.h. at a distance of from 1 yard to 
1} yards from the ditch. For open ditches it travels 
one or more times down each side of the ditch, but for 
cleaning a ditch against a hedge, it would work only 
from one side. 

An implement brought out by Messrs. Tractor 
Traders, Limited, and developed by Messrs. Henderson 
and Sons, Catrine, has been used on hillsides in Scot- 
land for cutting surface or sheep drains. The drain is 
cut by two saucer-shaped discs fixed to a strong frame- 
work on three wheels, one of which is at the rear and 
runs in the drain. The two cutting discs are mounted 
concave side forward at 30 deg. to the vertical and 
at 35 deg. to 40 deg. to the direction of the drain, while 
a third, flat disc runs in front, cutting the surface in 
the centre of the drain. The discs cut two furrows, 
which are deposited turf side up, by mould boards, one 
on each side of the drain and 2 ft. from it. Drains 
can be cut 19 in. to 22 in. wide at the surface, 6 in. wide 
at the bottom, and 9 in. to 15 in. deep, and the rate of 
working is about 50 yards per minute, or 1-7 m.p.h., 
using a “ Caterpillar 15” tractor. Working downhill 
only, and allowing only 15 minutes actual working 
time per hour, the cost is estimated at 3d. per chain, 
compared with ls. per chain for hand labour. With a 
more powerful tractor it would be possible to go uphill 
as well as down on moderate slopes. 

An excavator for making open ditches is made by 
Messrs. John Fowler, of Leeds, and is designed for cable 
haulage. It is somewhat similar in principle to the 
Henderson already described, and consists essentially of 
two mould boards attached to a platform, which is 
curved in section and brought to a point at the forward 
end. It is mounted on a wheeled chassis very similar 
to that of a steam-cable mole plough. The axles of 
the wheels are cranked and the excavator is raised 
out of work by lifting gear, operated by the pulley 
round which the cable passes, the pulley being engaged 
by a dog clutch with a small capstan. The ditch is 
2 ft. deep and either 3 ft. wide at the top and 1 ft. at 
the bottom or 6 ft. 6 in. at the top and 8 in. at the 
bottom. The excavated material is deposited on both 
sides of the trench | ft. away from it. This excavator 
can be operated by steam or Diesel cable engine. For 
continuous ditches of some length Messrs. Fowler use 
a modified form of engine of 80-h.p., which pulls, 
100 yards at a time, from the back, the engine being 
anchored by placing special scotches against the wheels 
and then moving on to pull a further 100 yards of 
ditch. The operation is similar to that used in tractor 
cable haulage. 

Messrs. Priestman Brothers, of Hull, make excavating 
machinery of various types and sizes for drainage work. 
One of the most interesting is in the form of a grab- 








crane, shown in Fig. 6, which moves forward on creeper 
tracks and can be used for making and cleaning ditches. 
The power unit is of from 20-25 b.h.p., and runs on 
paraffin. The grab is of 6 cub. ft. to 7 cub. ft. capacity 
and, fully loaded, takes a cut 8 in. deep; it is swung 
from a jib with a working radius of 16 ft. to 18 ft. The 
grab can be rotated by the operator by means of bridle 
control ropes, to take up any desired position in the 
ditch independent of the angle of the jib. It is held 
by one rope and closed by a second rope. This operates 
through a system of pulleys and compound levers, so 
that the jaws in closing make a level cut. The jaws are 
from 2 ft. to 2 ft. 6 in. wide and can be fitted with addi- 
tional side knives so as to cut sloping sides and leave 
a smooth-finished job. This machine can also be 
equipped as a drag-line excavator. 

Machinery for cleaning larger watercourses is usually 
of the drag-line excavator type, and is generally 
operated by a crane, which can move forward on 
creeper tracks. The machinery, in most cases, is 
designed exclusively for excavating work, but it is 
possible for this work to be carried out by an agricul- 
tural tractor fitted with suitable equipment. An 
instance of this is a “‘ Wide-Gauge Caterpillar 25,” fitted 
with a jib and drag-line excavator, as shown in Fig. 7, 


again closed by D. It will thus be seen that the piston 
P follows the movement of the spindle D without 
being mechanically connected to it, and in this way 
a positive movement is obtained without the use of 
a cumbersome float. Moreover, hunting is elimi- 
nated, and the piston moves freely up or down in 
accordance with the water level in the condensate 
receiver. 

When the piston is in its upper position, as shown in 
Fig. 10, the branch R is placed in communication with 
the branch S and water flows from the feed system into 
the surge tank. On the other hand, when the piston is 
in its lower position, as shown in Fig. 11, the branch T 
is connected to S and water flows from the surge tank 
to the condenser. When the piston is in its middle 
position, as shown in Fig. 12, the ports A and B are 
closed and there is no flow of water through the valve. 
Hand gear G is provided, so that if it is desired to 
operate the plant as an open system, the piston can be 
lifted and held in its upper position. The branch R 
| is then in free communication with the branch 8S, so 
| that the feed pump can draw water from the surge tank 

until the fault is remedied. A handle J, which normally 
does not engage with the float lever, is also provided, 
| so that the float may be lifted or depressed in order 





and used on the Fens on an estate near King’s Lynn, for to ascertain whether it and the piston are working 


cleaning out main and subsidiary ditches or drains. 


The machinery for excavating is driven from the belt- | 


properly. 
As regards automatic regulation, if the load increases 


pulley shaft of the tractor, which is rated at 30-h.p.| rapidly the greater evaporation at the boilers raises 
on the belt. The excavating gear can be dismantled | the water level in the steam drums, so that the feed 
and the tractor used for ordinary agricultural work. , | regulators partially close the feed-check valves. The 


For larger watercourses there are numerous drag-line | 
excavators made by such firms as Messrs. Ruston- | 
Bucyrus, of Lincoln, Messrs. Ransomes and Rapier, of | 
Ipswich, Messrs. Priestman Brothers, of Hull, and 
Messrs. Henderson, of Aberdeen. The capacity of the | 
buckets ranges from } cub. yd. to } cub. yd., and the 
working radius from 39 ft. to 60 ft. The majority of these | 
machines are driven by compression-ignition engines, 
but both large and small drag-line excavators are built | 
for operation by electricity, either taken from a supply 
line or generated on the machine by petrol or heavy- 
oil engines. 








THE CONDENSING AND FEED-HEAT- 
ING PLANT AT THE BATTERSEA 
STATION OF THE LONDON POWER 
COMPANY. 


(Concluded from page 677).§ - 


Tue feed-heating equipment described in the first part 
of this article is operated on the closed system, the object 
of which is to maintain the feed water in a de-aerated 
and, therefore, non-corrosive condition. It may be 
recalled that the basic principle on which this system 
is arranged is that all the make-up feed, which may 
contain air in solution, is discharged into the main 
condensers, where it is de-aerated, before being admitted 
to the feed system. All the condensate, withdrawn 
from the surge tanks at periods when the demand for 
feed water is in excess of that rendered available by 
the condensers, is also admitted to the condensers before 
passing to the feed pumps. Automatic regulation is 
provided, so that the variation between the demand for 
feed water by the feed pumps and that available at the 
condenser can be met. Arrangements are also present 
which enable a quick change-over to the open system 
to be made, if the automatic control fails. 

The operation of the system in general and of the 
automatic closed feed valves installed by Messrs. 
Richardsons, Westgarth and Company, Limited, in 
particular may be explained by reference to Figs. 10 
to 13, which are sections through the valves and a 
diagram of the system, respectively. For the sake 
of simplicity, the drain cooler, No. 1 feed heater, 
gland cooler and No. 2 feed heater are omitted in Fig. 13. 
Referring to Fig. 12, the float F is operated by the water 
level in chamber H, the level being the same as that in 
the condensate receiver shown at U in Fig. 13. The 
flow of water to and from the system is controlled by a 
piston P, which moves across the ports A and B, and 
controls the delivery to or discharge from the surge 
tank V, as described below. The piston P is moved by 
the rise or fall of the water pressure in the cylinder C. 
This pressure is in turn regulated by the pointed needle 
D, which opens or closes the water outlet in the piston. 
The operating water pressure below the piston P is 
supplied through a pipe E, which is connected to the 
discharge side of the condensate extraction pump, as 
shown in Fig. 13. Piston P will therefore float up or 
down in accordance with the movement of the float F, 
the latter motion depending on the rise or fall of the 
water level in the condensate receiver. For example, if 
the float rises, the spindle D will close the outlet L from 
cylinder C and the water pressure will lift P until an 
opening is provided past the end of D. Similarly, when 
the float falls, D will be withdrawn from P, the water 


amount of steam condensed is thus temporarily in 
excess of the demand for feed water by the feed pumps. 
The water level in the condensate receiver U, therefore, 
rises and the float moves upwards towards the position 


|shown in Fig. 10, so that the temporary excess of 
|condensate passes through R and S from the feed 


system into the surge tank. If, on the other hand, 
the load falls rapidly, the feed pumps will temporarily 
demand more feed water than is provided by the 
condensers. The level in the receiver U, will therefore, 
fall, carrying the float towards the position shown in 
Fig. 11, so that extra water will pass from the surge 
tank through S and T. This water is admitted into 
the condenser in the form of sprays through the 
nozzles, so that thorough de-aeration isensured. Under 
normal working conditions at steady load the level of 
the condensate in the receiver U is maintained at its 
mean position, and the piston P will also be at its 
mid-position, as shown in Fig. 12, with the ports A and 
B closed. There will therefore be no flow through the 
control valve. 

The supply of make-up is normally provided by any 
two of three single-effect evaporators, which, together 
with their raw water preheaters, are shown at H and J 
in Fig. 8, on page 676, of our issue of December 22. 
These evaporators are operated in parallel and straddle 
the second intermediate and first low-pressure bled 
steam lines of each unit. The make-up thus enters 
the system as evaporated secondary steam, which 
is discharged to No. 2 low-pressure heater, where 
it is condensed and eventually passes through the 
drain cooler to the vacuum space of the main con- 
densers, and is de-aerated before it enters the feed 
system. 

In the event of a failure of the condensate extraction 
pump, a pressure-head valve is provided, and is shown 
diagrammatically at N in Fig. 13. This valve is 
normally maintained in the closed position by the 
pressure at the extraction-pump discharge, and is 
opened automatically by the head of water in the 
surge tank, thus permitting water to pass direct to 
the feed pumps in the event of a temporary failure of 
the extraction pumps. An uninterrupted supply at 
the boilers is thus obtained until normal conditions 
are restored. 

In connection with the feed system, a central system 
of weigh-tanks is permanently installed in the station 
for carrying out steam-consumption tests. For this 
purpose two ’bus mains with connections to each of 
the main units have been installed by Messrs. Richard- 
sons, Westgarth, together with the necessary operating 
valves and auxiliary pumps. When this system is in 
use the condensate of the main unit under test is 
tapped at a suitable point in the feed system and led 
into a “ test delivery ” main, whence it passes to the 
“test delivery” pump, which delivers into the weigh- 
tanks. After weighing, the water passes to a collecting 
tank, from which it is withdrawn by the “ test-return ” 
pump to the feed system of the main unit under test 
at a point adjacent to the test-delivery connection. 
In other words, the condensate is temporarily removed 
from the feed system for weighing and is then returned, 
so that it can continue its passage through the high- 
pressure feed heaters. 

The test-delivery and test-return pumps are of 
Messrs. Mather and Platt’s single-stage type and are 
mounted on a single bedplate, being driven by a 
48-brake horse-power, 400-volt induction motor manu- 
factured by Messrs. Lancashire Dynamo and Crypto 





will flow away from C, and P will be forced down by the 
surge tank pressure acting in the space Y, until L is 





Company, Limited. The test-return main is connected 
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to the feed system at a point near the main feed-pump 
suction, and the test-return pump raises the pressure 
sufficiently to ensure that the value at this point, even 
with high condensate temperatures, will permit satisfac- 
tory operation. At lower loads the condensate tem- 
perature may be sufficiently low to render the static 
head provided by the collecting tank sufficient, without 
using the test-return pump. The latter is, therefore, 
fitted with a coupling, so that it can easily be dis- 
engaged from the driving shaft, and by-passes are also 
provided in the pipe lines, so that the pump need only 
be run when it is required. 

Reverting to the condensers, the circulating water is 
drawn from the Thames through two reinforced con- 
crete intake chambers, which have been constructed 
beneath the coaling jetty. The foundations of these 
chambers were taken down into the river bed to a depth 
of 14 ft., and the open sides of the jetty, which form the 
inlet to them, are protected by screens. The chamber 
walls are vertical inside, while steps are formed on the 
outer side. The screening chamber was excavated in 
the river wall and is also constructed of reinforced 
concrete. It is 51 ft. deep, and is divided into six 
separate bays. It is connected to the inlet chamber 
by a short horizontal tunnel, while each bay is con- 
nected to the pump tunnel through a screen. The 
general arrangement of the screening plant, which 
was manufactured by Messrs. F. W. Brackett and 
Company, Limited, Colchester, is shown in Figs. 
14 to 16. 

As will be seen, it consists of six screens, which are 
capable of dealing with a minimum total quantity of 
18,000,000 gallons of water per hour under the lowest 
water level conditions. The screens, which are of 
Messrs. Brackett’s latest central flow band type, 
each have an effective screening width of 72 in., and 
an overall length of about 53 ft., the weight being 
about 10 tons. This extreme length is necessary in 
order that satisfactory screening shall be possible at 
all states of the tide, which at Battersea rises and falls 
through a height of over 26 ft. As will be seen, the 
screens are arranged vertically in the sumps, the normal 
path of the water being through both sides of the 
screening band. This band is driven by a 5-h.p. 400-volt 
three-phase weatherproof motor, running at a speed of 
1,420 r.p.m., through totally enclosed double-reduction 
spur-gearing, so that it is revolved slowly and carries 
the detritus deposited on it by the flow of the water to 
the top where it is washed off by high-pressure water 
jets through sludge pipes into a discharge channel 
formed in the concrete floor at deck level. The normal 
speed of the screen can be increased by 100 per cent. 
during the very dirty water conditions which prevail in 
the autumn, by altering the gearing. The jets are 
supplied with water by three 4-in. single-stage centrifugal 
pumps, which are installed in compartments beneath 
the quay level and are direct-driven by 20-h.p. 440- 
volt three-phase motors, running at 1,440 r.p.m. Two 
of these pumps can deliver water sufficient for operating 


six screens, the supply being taken through Brackett | round the whole of its immersed length. The jets can 
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self-cleaning strainers to prevent the jets choking. A 
Seaborne interceptor is also provided on the suction 
side of each pump to ensure continuous priming, while, 
as a further precaution, a priming tank has been in- 
stalled. Each screen is provided with a steel gate on 
the inlet side, and below water level. In an emergency, 
this gate can be raised, thus allowing water to be drawn 
through the screen frame to the main circulating pumps, 
and preventing an entire cessation of the supply to the 
condensers. The main chains of the screens have been 
designed to give maximum strength and long life, while 
the galvanised steel mesh plates are arranged to ensure 
maximum clear opening for the flow of the water. It is 
claimed that the design lends itself to good sealing, 
since only the sides of the moving band have to 
be sealed against the passage of rubbish in the water. 
The only other seals necessary are those at the sides 
round the bottom of the screens, and the moving band is 
therefore open to the passage of the incoming water 
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be used for washing down the floors and for emptying 
the drainage sumps in which the water collects. A 
general view of the heads of two of the screens is given 
in Fig. 17. 

After passing through the screens the water enters 
a tunnel 950 ft. long and 12 ft. in diameter, which 
terminates in a suction chamber just before the power- 
house is reached. It is drawn from this suction chamber 
into the condensers by four horizontal pumps, which 
were manufactured by Messrs. Drysdale and Company, 
Limited, Glasgow. Each of these pumps has an output 
of 2,000,000 gallons per hour against a head of 30 ft., 
when running at 365 r.p.m. The casings of these pumps, 
which are divided horizontally, are of cast-iron, the 
branches being arranged on the lower half so as to 
facilitate the removal of the cover. The phosphor- 
bronze impeller is mounted on a mild steel shaft. The 
bearings are external to the pump casing and are of the 
oil-ring lubricated type. The pump is connected to its 
motor by a flexible coupling. They are installed in 
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Fic. 17. CHLORINATING AND SCREEN OPERATING GEAR. 


the basement at one end of the turbine room where | is of the orifice type. The gas flow is indicated on a | 
there is room for a further two sets. 12 in. silvered scale, which is fixed between the limbs 
To prevent the development of bacterial growths | of a glass Vee-manometer and is calibrated from 0 Ib. 
and alge in the condenser tubes and the consequent | to 50 Ib. to show the weight of gas passing. After 
loss in vacuum which occurs, a chlorinating plant with leaving the meter, the gas passes to a stoneware tower, 
a maximum capacity of 50 Ib. of chlorine per hour} which is visible on the right of Fig. 17, where it is 
has been installed by the Paterson Engineering Com-| converted into an aqueous solution, the liquid being 
pany, Limited, Windsor House, Kingsway, London, | subsequently conducted through a system of ebonite 
W.C.2. The supply of chlorine gas for this plant is| piping to a distributor in the suction duct, where it is 
taken from a battery of steel drums, each of which | evenly mixed throughout the volume of water. 
contains 15 ewt. of liquid chlorine. These drums are| In order to obtain the advantage of syphonic opera- 
connected to a common "bus main in which separate | tion, air collection and exhausting plant manufactured 
diaphragm-type valves for each drum are fixed, together | by Messrs. Richardsons, Westgarth and Company, 
with intercepting traps to prevent the influx of the| Limited, has been installed in the circulating water 
liquid chlorine into the control and metering equip-| system. This consists of two cylindrical air-vessels, | 
ment. The control panel, a view of which is given| which are connected to a *bus main, air-release pipes | 
in Fig. 18, is of cast aluminium and on it is mounted | being led from the latter to the highest points on the 
a gas filter, stop valve and regulating valve, and high | circulating-pump impeller casings, main condenser | 
and low-pressure gauges. The pressure of the gas| inlets and return water leads and on the main and | 
in the drums is reduced to a figure sufficiently low for | auxiliary air and oil coolers. The air vessels, which | 
metering purposes in two stages by precision pressure- | are fitted with water level and dial vacuum gauges, are | 
reducing valves. The gas passes through these valves | installed in the boiler room at a height, which is well 
to a regulating valve and thence to the meter, which above the barometric level, so as to prevent the extrac- 
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tion of water by the air-exhausting plant. All the 
sections of the air-release pipe lines can be isolated 
individually by valves, which are arranged for operation 
from the turbine floor level. 

The air extracted to the air vessels is discharged by 
two sets of Edwards’ type three-throw pumps, which 
are installed at the basement floor level. The three 
air-pump chambers of each unit are made up of one 
casting and are fitted with gunmetal liners and cast- 
iron discharge plates. The latter are provided with 
Dermatine disc-type head valves with gunmetal seats 
and guards. The buckets are of gunmetal, the bucket 
rods of yellow metal, the cross-heads of cast-iron 
working in cylindrical bored guides and the connecting 
rods of forged steel with adjustable ends. The three- 
throw solid forged crankshafts are mounted on four 
cast-iron A-frames, which are attached to the main 
casting, and are fitted with gunmetal bushes lined with 
white metal. Each set of pumps is driven through spur 
gearing by a 26-brake horse-power, 400-volt, slip-ring 
motor, supplied by Messrs. Lancashire Dynamo and 
Crypto, Limited. This motor is mounted on a cast-iron 
tank which is attached to the driving end of the pump 
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body casting and forms a reservoir for the water for seal 


be only half the quantity of limestone necessary and 


with the products emitted by the explosive, reduce 
(c) Substances which 


ing and eooling the pump barrels. This water is intro- | only one-third the quantity of shale dust required to| their temperature (iron filings). 
duced into the bases of the pump chamber through spray obtain the same result; (3) the important effect of | produce inert gas or vapour, such as carbon dioxide or 


nozzles, the amount being adjustable, and is transferred | combined water was shown 
by the operation of the pumps to a common delivery | 
above the head valves. The flow of sealing water can | 


be observed during its passage to the reservoir, while | with the latter. It should be noted, however, that 


in the latter is a float-control valve, so that a supply | in the experiments the stone dusts were all used in a 
can be obtained from the town mains to compensate for | dry state and the influence of exposure to a damp 


evaporation and overflow. The pressure conditions | atmosphere has not yet been investigated. 
set up in the pump chambers at starting are balanced by 
an automatic valve, and the base of each chamber is also 
fitted with a relief valve. Lubrication is by gravity. 
The rotating and external reciprocating parts of each | of the gallery upon a firedamp explosion. 


| 
| 
| 
| 
| 
| 
| 


with Silveroid beading strips. | progressively with increase in diameter of the gallery 
The suction pipes, through which the air vessels are | which contains the mixture. Thus, the speed of uniform 
connected to the air exhauster pumps, are themselves | movement in the most explosive mixture of methane 
interconnected, and valves are provided so that either | and air in a tube of 1 in. diam. is only about one-fourth 
or both pumps can exhaust the whole of any section of | of that in a 3 ft. diam. gallery. By means of photo- 
the system. The main condensers are fitted with a| graphs of the early stages of explosions of a 10 per cent. 
hand-operated drain and air-admission valve for | methane-air mixture in horizontal tubes of 1 in., 2 in., 
emptying the sections of the air-release piping con-|4 in. and 10 in. diam., respectively, not only the 
nected to them. | differences in the shapes of the flame can be compared, 
| but it is also possible to calculate the area of the flame 
| at each exposure, and the volume of gas burnt during 

THE SAFETY IN MINES RESEARCH | the passage of the flame from any one position to the 
BOARD. | next can be ascertained ; and since the time-interval 

: | between the successive snapshots is also known, the 

Tue eleventh annual report of the Safety in Mines | volume of gas burnt per second can be calculated. 
‘esearch Board, which was published recently, contains | The tests showed that the volume burnt per second 
much interesting information regarding the activities | per square centimetre of flame surface is constant for 
of this body during 1932.* tubes of very different diameter. The explanation 
rhe policy of co-operation with research organisa-| deducible from the tests for the increased speed of 
tions in other countries inaugurated some time ago | explosion with increased diameter of the container is 
has proved mutually beneficial and is being continued. | as follows: The area of the flame front increases at 
Owing, however, to the economic depression, there | q greater rate than the area cross-section of the tube, 
was no interchange of staff or conference between | and this is due (for tubes of 1 in., 2 in. and 4 in. diam.) 
members of the co-operating staffs during the year | to the increasing effect of convection, which tilts the 
under review. Dr. A. L. Godbert, of the Board’s staff, | fame more the wider the tube. Thus in a 10-in. tube 
however, who had been appointed in the previous year | jin one position of the flame, calculation showed the 
for service at Pittsburgh, and who collaborated with | flame area to be some 40 per cent. to 50 per cent. 
Mr. H. P. Greenwald in extending the use of laboratory | greater than the area of the envelope surface, and some 
apparatus for determining the inflammability of coal | five times the area of the cross-section of the tube. 
dust to the study of coarser dusts, whose year of| The rate at which flame consumes a gaseous mixture 
service ended in March, 1932, prolonged his stay until | in non-detonating gaseous explosions is directly pro- 
May 28, at the request of the Director of the U.S.| portional to (1) the fundamental speed of propagation 


efficiency between anhydrite and gypsum—whereas 
chamber, in which it is maintained at a definite level with the former 60 per cent. of stone dust was required 
to suppress flame, only 40 per cent. was necessary 


Among the many interesting investigations connected 
with firedamp explosions, brief mention may here be 
made of those relating to the influence of the diameter 
It has for 
set of pumps are enclosed in a steel-plate casing panelled | long been known that the speed of an explosion increases 


Bureau of Mines. 

Under the heading of coal dust explosions, the ques- 
tion of the relative efficiency of different stone dusts in 
suppressing the inflammation of coal dust clouds in 
air is one which has received renewed attention. As 
the result of early large-scale experiments, it was 
found that with each of six kinds of dust an equal 
proportion by weight with coal dust rendered the 
mixture incapable of propagating the flame of the 
cannon shot beyond a limited distance; whereas 
mixtures containing only 40 per cent. of incombustible 
dust propagated flame. The limits of error, however, 
in these large-scale tests were such that variations 
in the relative efficiencies of the stone dusts might 
well exist and nevertheless be of sufficient magnitude 
to be of practical importance in view of more recent 
knowledge of the highly inflammable nature of certain 
coal dusts. The 4-ft. diam. gallery at Buxton was, 
therefore, adapted for more accurate tests than had 
previously, been possible. The first series of experi- 
ments was made with coal dust from the Red Vein 
Seam (Ciley Colliery, South Wales), comparing three 
types of stone dust: fuller’s earth (Fesemco); lime- 
stone (Buxton); and gypsum (Pixie Powder). The 
stone dusts were obtained ready ground, and their 
content of dust that passed through a 200-mesh sieve 
ranged from 60 per cent. to 85 per cent. 
object, therefore, of estimating the effect of variations 
of fineness within this range, two samples differing 
appreciably in fineness, of both fuller’s earth and 
limestone were tested. Contrary to earlier work, it 
was found that stone dusts differ appreciably in their 
effectiveness and that an increase in the content of 
dust passing 200 mesh from 60 per cent. to 85 per cent. 
does not appreciably augment the efficiency. Hence 
variations in fineness within this range may be ignored 
in comparing efficiencies. In a second series of tests 
with coal dust from the Silkstone seam (Rockingham 
Colliery, Yorks), the number of stone dusts was 
extended to include precipitated calcium carbonate, 
anhydrite, and two samples of grey bind. Three 
important conclusions were obtained from these 
experiments, viz. (1) that the relative efficiencies of 
the stone dusts are the same for the two kinds of 
coal dust, and presumably, therefore, for all coal 
dusts ; (2) that the variation in efficiency is of practical 
importance with highly inflammable coals. Thus, the 
quantity of gypsum required to make a given quantity 
of Silkstone coal dust uninflammable was found to 


* Eleventh Annual Report of the Safety in Mines 
Research Board, 1932. London: H.M. Stationery Office, 
[Price 2s. net.] 
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of flame in that mixture, layer by layer, at the tem- 
perature and pressure just in front of the flame, and 
(2) the area of the flame front. 
| The effect of partial obstructions, in the path of the 
| flame, such as props and tubs, is to create eddy-currents 
and thereby to increase the area of the flame front. 

The inhibition of combustion of coal is one of the 
problems investigated under the third section of the 
' programme of work. The effect was tested on the 
slow combustion of coal dust of charging the air with 
|a small percentage of a vapour. It was found that out 
lof fifty different vapours, ten rapidly suppressed 
|combustion; six of these contained halogen, whilst 
| of the others the most effective were phenol and low- 
|temperature tar. However, only a few vapours, 
| notably carbon tetrachloride and phosphorus oxy- 
chloride, have so far been found to exert a pronounced 
| inhibiting action. Some experiments have been made 
| in the admixture of solid substances with the coal dust 
|and certain iodine compounds have been found to 
| retard combustion. 

The dangers of explosion due to underground fires 
in non-gassy seams formed the subject of two S.M.R.B. 
Papers issued in January, 1933. When a concealed 
fire of sufficient magnitude in a coal or dirt pack is 
sealed off, there is likelihood that the atmosphere in the 
sealed-off area will become explosive and remain so 
for a period, but will not necessarily ignite. Indeed, 
during the entire series of experiments, no ignition 
took place after sealing-off. In a subsequent experi- 
| ment, however, which is of special interest since it was 
the first in the gob-fire chamber in which a fire was 
| started by spontaneous heating of the coal, an explosion 


took place which wrecked the building. The objects | 
of the experiment were to study the development of | 


| heating in a coal pack and to investigate again the 
danger of explosion after sealing-off the fire. The 
conditions of the experiment were similar to those in 
| the preceding experiment. The ignition which resulted 
is further remarkable for the short interval, about 24 
|hours, which elapsed between the first observation 
of gob-stink and the occurrence of a violent explosion. 
The experiment demonstrates the danger attending the 
| period immediately following the sealing-off of a 
| concealed fire. 
| In connection with mining explosives, investigations 
| are being carried out to find materials which, when 
used as a sheath encasing an explosive, will serve to 
| prevent the ignition of firedamp. Four classes of 
material have been examined (the most effective in each 
| class is given in brackets): (a) Inhibitors (potassium 
| chloride). (6) Physical cooling agents which, by mixing 





by the difference in| steam, which provides a protective blanket between the 


products of detonation and the surrounding atmosphere 
(sodium bicarbonate). (d) Chemical reducing agents, 
which presumably abstract the oxygen from the sur- 
rounding atmosphere without producing flame, and 
thus prevent ignition of any firedamp that may be 
present (sodium hydrosulphite). Although iron filings 
were found the most efficient material, a special grade 
of sodium bicarbonate appears to be the most practic- 
able and has been adopted as standard in a series of 
experiments. The bicarbonate sheath is made }-in. 
thick; increasing the diameter of the cartridge by 
| ¢-in. and its weight by about 25 per cent. With 
| this sheath, the charge limit of an explosive is increased 
| to five times that of the unsheathed explosive when 
| fired, unconfined, in the most explosive firedamp-air 
| mixture; and tests at collieries have shown that the 
| sheath does not reduce the efficiency of the explosive. 

The stemming of shot-holes has been the subject of 
further experiment. It has been found that the most 
| effective mixture of sand and clay consists of three 
| parts of the former with one of the latter, and an 
| addition of from 3 per cent. to 5 per cent. of calcium 
chloride to keep it moist. About 21 in. of this stem- 
ming is more effective than 54 in. of moist clay. 

In the Sheffield laboratories, further experiments 
have been made with the object of obtaining higher 
| candle power from safety lamps, and as a result of the 
| detailed study of the factors upon which the lighting 
| efficiency of flame lamps is dependent (described in 
| S.M.R.B. Paper No. 65), a lamp has been developed 
of the “ combustion-tube ” type, which gives just under 
| four candle-power when fitted with a glass having a 
silvered reflector. This lamp is about 1} in. taller 
than the ordinary Marsaut lamp and weighs about 
1 lb. more. This new lamp and another model “ road- 
way” lamp, which gives a mean horizontal candle- 
| power of 5 all-round and with a reflector a mean of 
7-5 over an are of 210 degrees and 10 candle-power 
direct, are now undergoing pit trials. 

In wire-rope research the outstanding feature was 
the direct measurement of the winding rope stresses in a 
shaft at Kingsbury Colliery, by means of a recording 
strain gauge interposedjbetween the capel and the cage. 
The experiments showed that the method of measuring 
kinetic stresses by the accelerometer placed in the cage, 
though indirect, is reliable; and also led to the con- 
clusion that the combined static and kinetic stresses, 
when winding is begun with slack chains, may be as 
much as two-and-a-half times the dead load on the 
rope. 

Inadequate lubrication has been found*to be a 
factor in almost every case where samples of rope that 
have failed in service have been examined. Although 
corrosion may be serious in itself and also accelerates 
deterioration by fatigue, it can be minimised consider- 
ably if lubrication is efficient. On wet inclines haulage 
ropes undergo rapid reduction in section ; the effects of 
abrasion against floor and roof and by wear on pulleys 
and rails continually remove the products of corrosion 
so that fresh surfaces are exposed to damage. With 
winding ropes it has been observed that those portions 
of the rope which remain on the pulleys when the 
cages are at rest often suffer severe atmospheric corro- 
sion. In such cases good lubrication may do much to 
prolong the efficiency of a rope. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS ; NORTH - WESTERN 
BRANCH. 


Ar a meeting of the North-Western Branch of the 
Institution of Mechanical Engineers, held in the 
Engineers’ Club, Albert-square, Manchester, on Thurs- 
day, December 7, when Mr. G. N. Shawcross presided, 
in the unavoidable absence of Mr. H. L. Guy, a paper 
on “ Factors Affecting the Grip in Force, Shrink and 
Expansion Fits” was presented by Mr. Robert Russell. 

The development of high-speed machinery, he said, 
had created a set of conditions in the hollow element 
enveloping a shaft, which could not be met successfully 
by the use of keys and key ways. A tendency for it to 
| become loose on the solid element, due to an increase 
|in the size of the bore under centrifugal action, could 
| only be successfully prevented by an assembly which 
induced in the material surrounding the bore, elastic 
strains and stresses in excess of those to which the 
wheel would be subjected at the maximum speed of 
rotation. Such an assembly required the free diameter 
of the solid element to be slightly larger than the free 
diameter of the hollow element. Where there was a 
fit allowance, the assembly could be made by heating 
the hollow element, as a shrink fit; or by pressing the 
parts into association, as in force-fit practice. The 
elastic grip between the mating elements could also be 
established by cooling the inner or solid element to 
an extremely low temperature by immersion in a 
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refrigerant, and then allowing it to grip the hollow 
element, as an expansion fit. 

Information was required which would lead to the 
standardisation of the procedure of making such 
assemblies. The failure of the early turbine discs to 
maintain their grip, through the reduction of the inter- 
face pressure to zero, the loosening of drums on shafts 
due to temperature effects, the slipping of journals 
and pins in crank webs, and the loosening of tyres on 
locomotive wheels, had all resulted in a technique of 
a higher order in making the fit assembly. Workshop 
practice to-day, however, was so varied as to suggest 
that differences still existed in the minds of engineers 
regarding certain aspects of the subject, a state of 
affairs which was far from satisfactory. The nature 
of the finish of the surfaces differed widely. They 
might be machined, but unpolished and not very 
smooth, they might be turned or ground, or they might 
be dry-scraped or wet-scraped and given a high polish. 
Fit allowances appeared to vary within wide limits. 
For example, a certain shrink fit assembly had fit allow- 
ances ranging between 1 and 1-75 thousandths of an 
inch per inch diameter for the same quality of material, 
and the results appeared to be equally successful, 
despite the fact that at the higher fit allowances the 
stress induced in the bore layers was well above the 
elastic limit of the material. 

It was usual in the case of such assemblies to employ 
Lamé’s thick cylinder theory to determine the mag- 
nitude of the stresses induced in the two elements. The 
magnitude of the radial interface pressure p,, and 
hence of the hoop stress induced in the bore layers 
of the hollow element depended upon the difference 
in the free diameters of the mating elements. If S was 
the fit allowance inducing p,, R and r the outer and 
inner radii, and E Young’s Modulus for the material, 


then 

S r (R?+ Pr? 

2 Pr sR (sac +1) 
The radial and hoop stresses were a maximum at the 
mating surface and varied throughout the wall thick- 
ness of the element, reaching minimum values at the 
outer surface. The maximum value of the interface 
radial pressure, however, was limited by the failure 
conditions of the layers at the bore surface under 
combined stress. 

A study of load-extension diagrams would suggest 
that the maximum radial interface pressure between 
the elements would be attained with a fit allowance 
that resulted in yield conditions at the inner bore 
layers. This had been illustrated in the case of force 
fits by Russell and Shannon,* Excessive fit allow- 
ances were often used, and under such conditions a 
plastic or semi-plastic range might penetrate well into 
the wall thickness of the hollow element, and result in 
the compressive elastic properties of the material being 
almost destroyed. The layers within the perman- 
ently deformed range would be subjected to a com- 
pressive stress exerted by the outer layers, which were 
in tension within the elastic range of the wall thick- 
ness. The magnitude of the radial interface pressure 
could not be accurately determined if the elements 
were mated under such conditions. Overstraining 
in this manner, if followed by a mild heat treatment, 
would improve the elastic properties of the hollow 
element and result in a more uniform distribution of 
stress throughout the wall thickness. This would 
allow of a greater interface pressure between the 
elements of an assembly* or an increase in the per- 
missible bore pressure in gun construction.f 

An illustration of force-fit practice was afforded by 
the assembly of wheel centres on axles for the standard 
12-ton mineral wagon. Under the terms of the 
Specification for Standard 12-ton Mineral Wagons 
(Railway Clearing House, 1923) the axles were made of 
acid open-hearth, or basic open-hearth steel, with an 
ultimate tensile strength of from 35 tons to 40 tons per 
square inch. The wheel seat had to be turned with a 
smooth finish, and be either parallel, or have a taper 
of not more than 3/1,000 in. The boss of the centre 
had to be bored with a smooth finish, and the two 
components coated with a suitable lubricant, preferably 
pure rape oil. The wheel centre, when untyred, 
had to be forced on to its seat by hydraulic pressure 
of not less than 60 tons, and not more than 80 tons. 
For tyred wheels, it was assumed that a load was 
imparted to the wheel boss by the shrinkage of the 
tyre on the rim and an extra 10 tons in each case was 
allowed. In the specification there was no reference 
to a force fit allowance for the mating elements. An 


automatic recorder showed a continuous record of the | 


load during the assembly, but if there was any appre- 
ciable friction between the pen point and paper there 
might be errors of as much as from 2 tons to 3 tons. In 
dealing with this specification, the fit allowance used 





* Journal, Royal Technical College, Glasgow, 1930, 
vol. ii, page 250. 

+ “‘ Overstrain of Metals,” by Macrae, 1930 (H.M. 
Stationery Office). 





was based on experience of similar work, by trial and 
error, and the fit which gave the specified tonnage 
settled the dimensions. The specification, and the 
method of conforming to it, were both open to serious 
objection. Tests pieces were taken from the bosses of 
wheel centres of eight different casts. Two of them in 
each case were taken circumferentially from the wheel 
boss and at right angles to one another, while the 
others were cut from the boss parallel to the wheel 
bore and on radii at right angles to each other. The 
average value of the results obtained for the four 
tests for each cast showed a wide variation, with 
figures as low as 24-38 tons per square inch, and in 
three casts only did they exceed 28 tons per square 
inch, the specified breaking strength. The typical 
load extension diagrams indicated that the yield point 
was not clearly defined. They afforded evidence in 
certain cases that the material at points of the boss 
had been influenced by the mechanical processes in 
manufacture. It was apparent that the material had 
a low elastic limit and yield point, test readings showing 
elastic limits of 6-4 tons to 9 tons per square inch and 
yield points of 11-0 tons to 16-04 tons per square inch. 
The particular assembly was made with a force fit 
allowance of from 10/1,000 in. to 12/1,000 in. In- 
vestigation showed that the elastic failure condition 
under the combined stress due to radial pressure and 
hoop stress, assessed in terms of p,, the radial pressure 
was given by 

2-09 p, = fi (maximum principal stress theory). 

2-39 p, = fi (maximum principal strain theory). 

3-09 p, = fi (maximum shear stress theory). 

2-57 p, = fi (maximum strain energy theory). 


On a strain-energy basis, which was found by Cook 
and Robertson* to meet failure conditions most closely, 
the elastic limit would require to be not less than 
19-44 tons per square inch. This was a figure associated 
with a steel of high quality, and was, indeed, much in 
excess of the material, which had an average value of 
13-27 tons per square inch. There was no doubt that 
the assembly had been made under plastic flow condi- 
tions which might penetrate well into the wall thickness 
of the wheel boss and lead to a condition of permanent 
set. Evidence of this was afforded by measurements 
made on dismantling. Further experiments showed 
that a force fit allowance based on the results taken 
from the web of a wheel centre would lead to an 
excessive overstrain of the wheel boss and a conse- 
quent diminished grip between the elements on 
assembly. 

Investigation of a very important shrink fit assembly, 
a built-up crankshaft, showed that the high shrinkage 
allowance adopted by some makers was bound to 
introduce plastic or semi-plastic conditions well into 
the wall thickness of the web material. 

Tests were carried out with a pin and collar having 
a force fit allowance of 0-6 thousandth of an inch, 
with a plain internal surface for the collar, as well as 
with grooves of different dimensions cut on it. The 
load diagrams obtained clearly indicated that a reduc- 
tion of area created by bearing-band surface conditions 
on the surface of one of the mating elements resulted 
in a big reduction in the maximum load at which axial 
slip occurred in assembly units. An out-of-straightness 
condition of the cylindrical surface of an element 
might result in a series of bearing bands approaching 
any of the conditions used in the tests. The dimensions 
of the mating surfaces measured throughout the tests 
showed no signs of change. This was remarkable, in 
view of the fact that the elements were assembled and 
dismantled five times. Inspection of the narrow 
bearing strips gave evidence of good bearing conditions, 
with no signs of damage due to shear in the assembly 
operation, despite the fact that the force fit allowance 
of 0-6 thousandth of an inch induced an interface 
radial pressure intensity of 2 tons per square inch. 
| There was evidence to show that the degree of smooth- 
| ness of the surfaces resulting from different machining 
operations had practically no effect on the coefficient 
of friction and the force necessary to bring about slip. 
Good modern machine-shop practice gave a degree of 
| finish to mating surfaces more or less free from tool 
|ridges. Many such surfaces had, however, a pro- 
| nounced out-of-straightness. For this reason it was 
suggested that for elastic grip assemblies greater 
|attention should be given to the need for a higher 
| degree of accuracy in the generation of the surfaces, 
| a condition more difficult to attain than a high surface 
finish, but one that would be facilitated by the final 
| metal removal operation by grinding. 
Because the static coefficient of friction between the 
| surfaces of different metals, when lubricated, depended 
| upon the oiliness of the lubricant, it was thought that 
|in a force fit assembly the lubricant used might have 
| an appreciable influence on the pressing-on load. There 
was, however, a general impression that, due to the 
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high radial pressure intensity, the oil would be shorn 
off the surfaces of the mating elements in the assembly 
process, and in such a case the nature of the lubricant 
could have little or no influence. In tests made to 
determine the effect, great care was taken to establish 
constant conditions of cleanness in the mating surfaces. 
The importance of this was shown by J. M. Macaulay 
(ENGINEERING, 1926, vol. cxxii, page 619), when 
dealing with glass plates. Constant conditions in the 
author’s tests were obtained by washing the pin and 
collar three times with soap and hot water and rinsing 
well with hot water, and the surfaces were dried with 
sheets of clean blotting paper. They were then wiped 
three times with a clean cloth moistened in petroleum, 
and again wiped three times with a clean cloth 
moistened with methylated ether. The surfaces were 
then immediately coated with the film of oil for the 
tests. The same pin and collar combination, having 
dimensions of 1-5038 in. and 1-5030 in., respectively, 
was used with each of six lubricants. The difference 
between the diameters of 0-8 thousandth of an inch 
could be shown to induce a radial pressure intensity 
of 2-7 tons per square inch and a hoop stress intensity 
at the base layer of 4-51 tons per square inch. The 
values of the pressing-on loads showed the remarkable 
influence of the film of lubricant. The values ranged 
from 5-1 tons with rape oil to 13-55 tons with Bayonne 
oil. The intermediate values were sperm oil 5-35, 
Texaco 9-60, graphite and engine bearing oil 6-40, 
and a cutting lubricant 5-94 tons. It had come to be 
recognised that these lubricating films were really 
in chemical union with the mating surfaces of the 
elements. The molecules orient themselves on the 
solid surfaces and form an adsorbed primary film. 
There was evidence that by gentle treatment with a 
clean cloth the lubricant could be polished off the 
surfaces and its influence lost, and further, that this 
effect could not be produced by the force-fit assembly 
process; the primary films, even under high radial 
pressure intensities, seemed to exercise an enormous 
influence on the load necessary to produce slip. 

Tests were made to find the quality of the grip 
established by such assembly methods. The load 
required to produce axial slip when the elements were 
perfectly dry was compared with that required for an 
assembly in which the mating surfaces were separated 
by an adsorbed film. The fit allowance was 1/1,000 in. 
In the case of a shrink fit with clean dry assembly, 
seizure occurred so strongly that relative motion, on 
dismantling in the testing machine, pulled the surface 
particles of each solid out of position. The mating 
surfaces were torn to such a depth that no further use 
could be made of the elements. In their separation, 
an initial load of 28-8 tons was required to cause slip, 
but a much greater load was required to maintain it. 
With a film of rape oil in use, the back pressure test 
showed 8-5 tons to be necessary to start slip, but it 
dropped immediately to 2-8 tons and fell away as the 
separation proceeded. The surface conditions after 
dismantling were good. They were, therefore, cleaned 
and dried and the original experiment in the film-free 
condition was repeated. On dismantling, after this 
assembly, slip started with a load of 28-2 tons, but an 
increase was necessary to continue it, confirming the 
original test, and resulting in similar destruction of the 
surfaces. Three experiments showed that the presence 
of an oil film resulted in an enormous reduction in the 
axial resistance of the elements to slip. 

Expansion fit tests were made by using liquid oxygen, 
which boils at — 310 deg. F., as the cooling agent. 
When preparing the first specimens for a dry condition 
test, it seemed obvious that a water film had formed on 
the pin by frosting during the expansion period, for 
the dismantling load was but 5-05 tons as a maximum, 
compared with 3-425 for a pin lubricated with rape oil. 
Repetition of the first test with every precaution to 
ensure dryness caused a rise in the dismantling load to 
a maximum of 43 tons, while it could not be started 
with less than 20-86 tons. Again tearing resulted. 
The tests showed that this method of assembly was 
limited to units in which the hollow element took 
only a small proportion of the maximum thrust or 
torque transmitted by the solid element. In force-fit 
assembly tests with lubricant films, it was found that 
the use of Bayonne oil, a mineral oil, might afford a 
quality of grip far superior to that established by a 
shrink-fit or expansion-fit assembly, if the mating 
surfaces were separated by a film with a distinct 
oiliness characteristic. 

Assemblies of the type referred to were usually made 
for the transmission of torque. It was therefore thought 
advisable to make tests, under different conditions, of 
the torsional resistance to slip. Tests were made with 
force fits with rape oil, shrink fits with rape, and also 
with the elements dry. The loads on the lever at 60 in. 
from the axis were found to be respectively :—Initial, 
90 Ib., and continued, 95 lb. ; initial 100 lb., and contin- 
ued, 80 lb.; and 260 lb. throughout. The axial slips 
in the three cases were also found. They were 2-6, 
2-6 and 20-8 tons, respectively, and the dry specimen 
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was again torn in dismantling, while the surfaces of the | evidence to show that the elastic properties of a sound 


lubricated ones were unaffected. 

The test work showed that the degree of accuracy in 
machining the mating surfaces of an elastic grip as- 
sembly was of more importance than the nature of the 
finish. 
specified by their elastic properties, and test-pieces 
should be taken from where the material was weakest. 
Railway practice in selecting the web of a wheel centre 
was shown to be unsatisfactory. It failed to provide 
reliable data. Excessive fit allowances producing 
elastic flow conditions in the hollow element were shown 
accompanied by a condition of overstrain leading to 
failure of the grip. The nature of the lubricant used 


All materials used in such assemblies should be | 


}author might be due to any one of four 


| 


greatly influenced the load necessary to produce slip. | 


The resistance to axial slip did not seem to be alto- 
gether a matter of fit allowance. Results showed that the 
quality of the grip was greatly dependent on the surface 
film condition, separating the mating elements after 
assembly. Although more likely to exist under certain 
conditions of assembly, they could be equally operative 
in force, shrink and expansion fits. A successful 
shrinkage assembly could be established, with a fit 
allowance producing stresses well within the elastic 
range of the material, if the mating surfaces were per- 
fectly dry and free from film. 
in all the work for the suggestion sometimes made that 


material were improved by hot work. At the most, 
any improvement was an incident that might, or 
might not, result from forging. Given sound materials, 
equal elastic properties were obtainable in a forged 
and an unforged part after a similar heat treatment, 
and a normalised unforged part might even show 
better elastic properties than an untreated forged 
part. Any improvement such as that found by the 
causes : 
(1) Aslight initial inferiority of the metal at the centre 
of the ingot, representing the boss; (2) a greater 
closing-in of cavities and drawing out of inclusions at 
the part receiving the greater amount of hot work ; 
(3) the completion of the forging operation on the thin 





| 


and thick parts at different temperatures, where there | 
was no subsequent heat treatment ; (4) the mass effect, 


if the forging had been normalised, would cause a 


quicker rate of cooling and a finer grain in the thin | 


part compared with the thick. 

Mr. H. L. Guy, through Mr. L. S. Robson, suggested 
that the tests with different lubricants were of particular 
interest and that their value would have been enhanced 
if they had included the materials used for the purpose 


|in turbine work, such as tallow, or tallow and white 


No evidence was found 


the “ torsional coefficient of friction is greatly in excess | 


of the axial coefficient of friction.” 


Mr. G. N. Shawcross, the chairman, in opening the | 


discussion, said he wanted to make it quite clear that 
solid disc wheels were a most unusual thing in railway 
practice. Spoke wheels were used on every British 
locomotive. A few dise wheels were used on tenders. 
Only on coaches did the companies use a number of 
disc wheels. That being so, it was difficult to go far 
into comparisons of tensile tests and elastic limits of 
the boss and the web. On the subject of the railway 
companies not adopting fit allowances, he thought 
that the evidence given by the author showed how 
difficult it was to define those dimensions in arith- 
metical terms. In his opinion, the companies were 
wise in saying that they wanted a pressing-on force of 
so much and, if necessary, back-pressure tests, and that 
they wanted to see the diagram relating to the pressing 
of the wheel on the axle. In the case of fitting carriage 
wheels to axles, the two parts were parallel throughout 
their mating surfaces, but when dealing with crank pins 
the use of a taper of about 1 in 500 wascommon. There 
was uncertainty regarding the strength characteristics of 
dise wheels in the region of the holes in the discs. Stresses 
seemed to be concentrated in such zones 

Mr. L. W. 
relating to lubricated and dry surfaces, in force and 
shrink fits, of particular interest, while the emphasis 
given to the need for accurate machine work on the 
parts, and the avoidance of excessive shrinking allow- 
ances, was warranted. A case of the highest import- 
ance was that of turbine discs. Some years ago he 
had spent a considerable amount of time studying the 
stresses resulting from force fits with discs and hubs of 
different designs. The author seemed to deal with the 
elastic properties of steel as though they were fixed, 
but in turbine work the elastic range was raised artifici- 
ally with considerable advantage. It was stated by 
the author that a force fit, with Bayonne oil as a 
lubricant, afforded a quality of grip superior to that 
of a shrink fit, using rape oil. In the diagram showing 
the loads, however, it was seen that the pressure 
necessary to start slip in the second case was the higher. 
The maximum pressure should form the criterion. The 
occurrence of an abnormal pressure at the start of the 
removal was to be expected with a shrink fit, where 
the parts had mated into each other at a fixed position. 

Much trouble had been experienced due to the use 
of an insufficient depth of metal surrounding the eye 
of the web, in cases where crankpins were shrunk into 
webs. By increasing the depth the radial pressure was 
increased, but the hoop stress was decreased. In con- 
sequence a greater shrinkage allowance could be given 
before the elastic limit of the web was exceeded and a 
further improvement in the grip resulted. If the 
crankpin was bored for the passage of oil, and the fit 
allowance was arranged to keep the hoop stress at the 
bore of the outer member constant, just below the elastic 
limit, the value of the radial pressure would remain the 
same as when the inner member was solid. In cases 
where the depth of metal surrounding the pin exceeded 
0-365 of the diameter of the pin, as it would in any 
rational design, it would be found that the hoop stress 
at the bore of the fit would be greater than that at the 
eye of the web. 

The case made out for specifying that tensile speci- 
mens should be taken from bosses rather than webs 
applied only if the purpose was to determine the 
suitability of the steel used for force and shrinkage 
fits. The suggestion was made that the elastic pro- 
perties of the material were best in the web owing 
to the greater amount of work, presumably hot work, 
that had been done on the part. He knew of no 


Schuster thought the comparative data | 


lead. That question attracted the attention of turbine 
builders when the peripheral speeds began to increase 
rapidly and much heavier press fits were required. 
At first it was thought necessary to have a much 
heavier press, but it was found that by using a lubricant 
containing graphite and mercury, instead of tallow 
and white lead, it was possible to use the old press 
and obtain the much heavier pinches with much lower 
loadings than had been employed for the earlier small 
pinches. To the constructor the problem of back 
pressure loads turned on the fact that the drawing-off 
process might take place from 5 years to 10 years 
after assembly. A lubricant, which could influence 
the pull-off loads at the end of such periods, was obvi- 
ously extremely desirable, and therein lay the virtue of 
metallic lubricants, such as graphite and mercury. In 
turbine work the most important single factor con- 
trolling the forces required to push the wheels on the 
turbine spindle, or pull them off, were the relative 
rigidities of the shaft itself and the turbine wheels. 
He found that in the low-pressure rotor of a turbine 
of over 30,000 kW, the relative rigidities of the wheels 
and the shaft, from the first to the last wheel, varied 
sufficiently to alter, by nearly 50 per cent., the way 
in which the total pinch was shared between expansion 
of the wheel bore and compression of the shaft. It 
was found by measurement that on the first wheel the 
bore expanded about 75 per cent. of the total pinch, 
whereas in the last wheel, which was, of course, much 
more rigid, the bore expanded to about 55 per cent. 
of the pinch. The shaft, as was customary with large 
rotors, had a hole through it of a diameter of about 
15 per cent. of the maximum diameter of the shaft. In 
his investigations, the stiffening effect on the web of 
the wheel did not appear to enter as a considerable 
factor. In the example of the disc wheel for a mineral 
wagon shown by the author, it was possible that the 
stiffening effect of the web might be sufficiently small 
to be neglected in the experimental investigations. In 
the case of a turbine rotor, as it ran up to speed, the 
pinch between the wheel and shaft progressively 
decreased. They had to ensure that at full speed 
there was sufficient pinch remaining to ensure that 
the wheel was really solidly seated on the shaft. At 
normal speed the pinch might be reduced by 80 per 
cent. of the stationary value. It was fortunate that 
a shaft was compressible, relatively to the wheel, suffi- 
ciently to enable that condition to be fulfilled, and 
yet have a stress at the bore of the wheel due to the 
pinch when the shaft was stationary, appreciably less 
that the centrifugal stress in the bore of the wheel 
when it was on speed. 

Mr. G. E. Windeler said he was interested in press 
fits with lubricants, because they had an analogy 
to that in the driven-in bolts for the attachments of 
crankshafts to flywheels. In a case where 18 bolts 
of 3 in. diameter had to be driven through, serious 
disturbance of the surfaces was found on the bolts 
being removed. They had thought the driving fits 
they had allowed were excessive, but by applying 
lubricant to the bolts as they were driven in, their 
removal later was easily performed. 

Mr. Russell, in reply, referred to where 
endeavours to make the dimensions of the two com- 
ponents, in a force or shrink fit, suit the press-on 
tonnage condition, had resulted in the elastic limit 
being greatly exceeded. Any tonnage that was asked 
for could be got, but at the price of a low back-pressure 
test. The fit allowance should be specified to prevent 
the possibility of the ruin of the elastic properties of 
material. In regard to the improvement of the elastic 
properties of the material by overstraining, test work 
had been done by a colleague and himself. They 
had used different fits well within the elastic limits, 
and others well above them, and had improved the 


cases 


| he had done so far were static tests. 


quality of the fit by overstraining the fibres of the 
hollow element and then by light heat treatment had 
greatly improved the grip. The elastic properties of 
the fibres round about the bore were greatly improved 
by overstraining, followed by a heat treatment. In 
regard to the test specimens taken from the web and 
the boss for investigation, their tensile results were 
practically the same, but the elastic limit and the 
yield point were raised in the case of the web, due to 
the amount of work done on it, but it was not contended 
that the effect resulted in a change in ultimate strength. 
The general principle should be that the test specimen 
should be taken from that part of the element that 
was most severely stressed under working conditions, 
or from that part that was weakest due to manufacturing 
processes. Mr. Guy had referred to the time of useful- 
ness of the lubricating film in a force fit. The question 
was an important one, that would have to be investi- 
gated. He was also conscious of the fact that what 
The effects of 
the use of lubricants, when resisting impulse, or resisting 
a suddenly applied torque, or a gradually applied load 
or torque, had still to be determined. Skin effect 
should also be further analysed by reassembling the 
elements after they had received polishing. 


THE ALLOZ IRRIGATION AND 
HYDRO-ELECTRIC SCHEME. 


Tue electricity consumed in Northern Spain is 
mainly generated by water power, the amount of 
which varies greatly, being scarcest in the summer 
months. To assist in the equalisation of the flow, 
the Fuerzas Eléctricas de Navarra have recently con- 
structed a dam on the River Salado, a tributary of the 
River Arga, between Estella and Pamplona. This 
dam, which closes a rocky gorge with almost perpen- 
dicular sides and about 165 ft. high, is of the arched 
type, its height being 220 ft. and its thickness varying 
from 56 ft. at the base to 4 ft. 11 in. at the crest. It 
will impound about 3,000,000 cub. ft. of water, which, 
though it will primarily be used for irrigation, will 
also be employed for generating electricity, the head 
available being from 105 ft. to 210 ft. 

The power station, which is built at the foot of the 
dam, is equipped with two 6,000-h.p. Francis hori- 
zontal turbines running at 375r.p.m. These sets, which 
were manufactured by Messrs. Th. Bell and Company, 
Kriens, Switzerland, are each coupled to an Oerlikon 
alternator, which has an output of 4,200 kVA at a 
pressure of 5,000 volts and a frequency of 50, when the 
power factor is 0-8. An overhung exciter is carried 
on the same shaft, and the cooling air is drawn in from 
the machine room, being subsequently discharged into 
the open. Normally each alternator is direct-coupled 
to a 4,200-kVA, 5,000/60,000-volt Oecerlikon trans- 
former, which is equipped with both water and oil 
cooling systems. Should, however, a defect occur 
on either a generator or transformer, the sound member 
of the group can be connected to the other set through 
isolating switches and an auxiliary "bus bar. These 
isolating switches are provided with auxiliary contacts 
which link up the secondary circuits of the two sets of 
protective gear. The main oil circuit-breakers, which 
are connected on the high-tension side of the trans- 
formers, have a rupturing capacity of 200,000 kVA. 
They are installed in cubicles which are only accessible 
from the open air and are remote-controlled. The 
circuit breakers are in turn connected to a single 
*bus bar from which two 66-kV lines run to outdoor 
sub-stations at Echarri and Tolosa respectively. The 
former is equipped with one 2,000-kVA, 60/30-kV, 
and the latter with two 3,500-kVA, 66/30-kV_ trans- 
formers. The auxiliary services in the power station 
are fed either from a 48-kVA, 220-volt alternator or 
from a house transformer which is connected to the 
5,000-volt "bus bars. Lines for supplying consumers 
in the neighbourhood are also connected to this 
*bus bar. 








MANUFACTURE OF ALUMINIUM FROM AUSTRALIAN 
A.Luntre.—It is stated that a new process for the manu- 
facture of aluminium from alunite has been discovered in 
the United States, and it is claimed that the metal so 
produced is distinctly cheaper than that obtained by 
older methods. Deposits of alunite, which comprises 
the sulphates of potassium and aluminium together with 
aluminium hydrate, occur in Utah, but these are stated 
to be at a great distance fron aluminium works, and the 
possibilities of importing Australian alunite, it appears, 
have been investigated. Auising out of these inquiries, 
the Australian Government has made a comprehensive 
survey of alunite deposits throughout the Common- 
wealth, and it is estimated that in one deposit alone, in 
South Australia, there are 41,000 tons of the mineral. 
We understand that there i: some indication that an 
American company might erect plant on the site of an 
Australian deposit for the pur, ose of mining the alunite, 
manufacturing fertiliser for local sale and exporting the 
prepared mineral to the United States. Meanwhile 
inquiries and the collection of data are proceeding. 
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“J.R.,” writing in the December issue of the | 
Electrical Trades Union’s Journal, recalls, for the | 
information of members, that notification was given | 
to the contracting employers during the present year | 
to terminate the sliding-scale agreement, ‘‘ which, for 
some years,” he says, “has regulated wages in this 
section.” “‘Under the agreement,” he continues, 
““ wages are fixed until the end of March next, and it 
is, therefore, necessary before that date to arrive at 
some understanding as to what shall be the rate of 
wages as and from April next. Tentative negotiations 
are proceeding between the N.F.E.A. and the E.T.U. 
executive in order to arrive at some understanding 
before that date. Otherwise, a very unsatisfactory 
position will arise. Wrapped up with the wages 
question is the more pressing question of reduction of 
hours—not only in electrical contracting, but all other 
sections of industry—which was all the more pressing 
on account of the continued large proportion of 
unemployed. It only seems reasonable to assume, 
due to the improved methods of manufacture and 
installation, that only a substantial reduction in hours 
can absorb the present large number of unemployed.” 





In the course of a note on the electricity supply 
section, “J.R.” says that as a consequence of the 
introduction of the grid scheme, a progressive reduction 
is taking place in the number of employees required | 
for the production of electricity. 
writes, “* will be very much accentuated after January 1, 


| 16-64 in employment in Great Britain. 
| 31,000 more than a month before and 597,000 more than 


to build a mass worker-farmer party for the purpose 
of capturing the Government. Warning also must be 
recorded against the possibility of compulsory arbitra- 
tion in labour disputes and the outlawry of strikes, 
which would strip labour of its most powerful weapon. 


| The machinery of compulsory arbitration, which might 


yield some gains to labour in time of business improve- 
ment, would operate wholly against labour in time of 
capitalist decline. The gravest danger of all is that 
the new industrial set-up may easily become the 
framework of a Fascist State. If labour fails to rise 
to its opportunity, Fascism will be the next step.” 





The Ministry of Labour Gazette states that among 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage un- 
employed was 17-9 at November 20, 1933, as com- 
pared with 18-1 at October 23, 1933, and 22-2 at 
November 21, 1932. For males alone the percentage 
at November 20, 1933, was 21-1, and for females, 9-4. 
At October 23, 1933, the corresponding percentages 
were 21-4 and 9-5. At November 20, 1933, there 
were approximately 9,956,000 insured persons aged 
This was 


a year before. 





At November 20, 1933, there were 1,855,808 persons 
on the registers of employment exchanges in Great 


more than a month before, but 333,450 less than a year 


Returns furnished to the Chief Registrar of Friendly 
Societies show that, in 1932, there were in Great Britain 
1,049 industrial co-operative societies engaged in pro- 
duction. The number of persons employed in produc- 
tion by these societies was 94,000; the amount paid 
as salaries and wages during the year was 12,227,000I. 
and the value of production (including materials) 
74,806,0001. The corresponding figures for 1931 were : 
1,058 societies, 94,000 employees, 12,189,0001. salaries 
and wages, and 74,649,000/. value of production. Of 
the total value of productions (including materials) in 
1932, viz., 74,806,0001., 47 per cent. was ascribed to 
the productive departments of retail distributive 
societies, and a slightly smaller proportion (44 per 
cent.) to wholesale distributive societies. Productive 
societies accounted for about 9 per cent. 





The weekly organ of the International Labour 
Office at Geneva, quoting the publication, Social 
Demokraten, states that the Swedish Board of Trade 
has drafted a report on the questionnaire recently 
issued to Governments by the International Labour 
Office on the subject of the reduction of hours of work, 
| the first item on the agenda of the Eighteenth Session 
of the International Labour Conference. The Board 
expresses the opinion that the proposal has become 
more feasible as a result of the American recovery 
| programme, though it regards it as too soon to be 
| definite as to the results of that experiment. It is 
| noted, however, that the United States must be 





“This process,” he Britain, who were out of a situation. This was 1,518 | regarded as a continent self-supporting and independent 


of foreign competition. In most other countries account 


when so many of the details of the scheme are to be put | before. The total included 1,556,939 men, 45,336 boys, | must be taken of the possible effect on their competitive 


into operation. The principal object of the scheme is 


to close down the smaller and less efficient stations, | 537,906 insured persons with clains for insurance | 0ne-sixth of the present average. 


220,379 women, and 33,154 girls. It was made up of 


| power of a reduction of hours to the extent of about 
It may perhaps 


and to supply the current from a few large and certainly | henefit, 979,215 applicants for transitional payments, | @ppear that a uniform international reduction of hours 
more efficient stations. The result of this means putting | 913 368 other insured persons not in receipt of benefit | Would leave the relative position of the different coun- 


men out of work, especially on the generating side. | 
This has led to the workers’ side of the N.J.1.C. taking | 
up the question of a substantial increase of wages for 
the operative grades who have to ‘man’ the super 
stations. An application is already before the employers 
for their consideration. ... In the fixing of the | 
rates of wages for operative grades, full consideration 
has never been given to the fact that shift workers 
worked night or day, Sundays or holidays, without 
any extra pay, and if the circumstances of their 
employment are fully considered, the rates of wages | 
they are in receipt of are no compensation for the | 
inconveniences their employment puts them to.” 





A statement issued by the National Executive | 
Committee of the American Socialist Party invites | 
the workers of the United States “ to take their bear- 
ings”’ in the new situation created by the National | 
Industrial Recovery Act and “launch a vigorous 
campaign to organise all the unorganised shops and | 
industries.” ‘The Act,” it proceeds, “instructs | 
employers within a given industry to form a trade | 
association and to negotiate with the organised workers 
of the industry in regard to wages, hours, and other | 
conditions of work. The trade association is permitted | 
to fix prices, but is forbidden to prevent workers from | 
organising or from forcing them into company unions. | 
All agreements or codes are subject to the approval of | 
the President. What does this mean to labour ? It | 
means, first, an unparalleled incentive to organise. | 
It means also that the unions, which will be able to | 
deal effectively with employers’ associations repre- 
senting whole industries, must be industrial unions. | 
The Socialist Party, therefore, applauds such steps as 
have been taken by several unions towards amalgama- 
tion, and urges other workers to follow suit until in 
each industry one powerful union speaks for all the 
workers. If prepared to meet this new situation, 
labour has an exceptional opportunity to organise 
itself as a fighting force, not merely to wrest concessions 
from its ‘ partners,’ the Government and the bosses, 
but to capture the one and to destroy the latter as a | 
class.” 





There are, however, it is pointed out, grave dangers 
to labour in the National Recovery Act. ‘‘ While 
employers are expressly restrained,” the statement 
continues, “from interfering with the organisation | 
of their employees, the only guarantee against inter- 
ference by police, State troops, national guardsmen, | 
and the courts is the organised political power of the 
workers. Bitter experience has taught us that when 
the bosses control the Government, the Government 
oppresses the workers. Much depends upon the 
administration of the Act. The fixing of the out- 
rageously low minimum wages in the code for the 
textile industry . . confirms again the Socialist con- 
tention that the workers will be given only what they 
have the power to take. To protect itself, then, 
against capitalist police and courts, and against 
capitalist domination of the Act’s administration, 
labour most obviously must join with the farmers | 





or transitional payments, and 126,219 uninsured per- 
sons. 





| 
| There were registered as unemployed in Great 


| Britain, 255,222 men, 5,260 boys, 76,820 women, and | 


2,833 girls, who were on short time, or otherwise sus- 
pended from work on the understanding that they 
were shortly to return to their former employment. 
The total of 340,135 was 17,534 less than a month 
before, and 172,863 less than a year before. It in- 
cluded 293,058 insured persons with claims for insurance 
benefit, 26,102 applicants for transitional payments, 
and 20,975 persons not in receipt of benefit or tran- 
sitional payments. 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers 
in Great Britain, 82,601 men, 77 boys, 1,390 women, 
and 6 girls; these are largely employed in dock and 
harbour service. The total of 84,074 was 2,720 less 
than a month before, and 13,476 less than a year before. 
It included 54,784 insured persons with claims for 
insurance benefit, 28,355 applicants for transitional 
payments, and 935 persons not in receipt of benefit or 
transitional payments. 





In the industries for which statistics are regularly 


compiled by the Ministry of Labour, the changes in | 
rates of wages reported to have come into operation | 


in November resulted in a decrease of about 6,1001. in 
the weekly full-time wages of 69,300 workpeople, and 
in an increase of about 185/. in those of 2,650 work- 
people. The great majority of the workers affected 
by decreases in wages consisted of those employed in | 
| steel-melting shops and in steel-rolling mills in various | 
| districts of England and Scotland, whose wages were | 
reduced in correspondence with a fall in selling prices. 
The increases in wages affected mainly calico printers 
in Lancashire, and silk dyers at Macclesfield. The 
changes so far reported in the eleven completed months 
of 1933 have resulted in a net increase of nearly 14,0001. 
per week in the full-time rates of wages of about 
146,000 workpeople, and in a net decrease of about 
77,0001. in those of nearly 880,000 workpeople. 





The number of trade disputes involving stoppages of 


| work reported to the Department as beginning in 


November, was 26. In addition, 6 disputes which 
began before November were still in progress at the 


beginning of the month. The number of workpeople | 


involved in all disputes in November (including work- 
people thrown out of work at the establishments where 
the disputes occurred, though not themselves parties 
to the disputes) was about 6,700, and the aggregate 
duration of all disputes in November was about 44,000 
working days. The aggregate duration of all disputes 
in progress in the period Januery-November, 1933, was 
about 1,006,000 working days, and the total number 
of workpeople involved in these disputes was about 
133,000. 


tries unchanged. But there are other factors, such as 
the very variable proportion that labour cost bears to 
the total cost of production in view of the differences 
|in the wage-levels of the different countries. 





To judge, the report continues, from an inquiry 
made into conditions in various Swedish industries, 
| the reduction of hours by one-sixth with a proportionate 
|increase in wages, by increasing direct labour costs, 
would mean that several industries which are now 
working with only a bare margin of profit, or even at 
a loss, would be forced either to close down or to 
intensify the process of rationalisation by substituting 
machinery for human labour power, unless the selling 
value of the products was correspondingly increased. 
| In both cases the result must be the dismissal of staff. 
| On the other hand, the effect of reducing hours without 
|at the same time raising hourly wages or piece rates 
would be much less dubious. In the opinion of the 
| Board of Trade, considering the matter purely from 
|the point of view of principle, it is more rational and 
| satisfactory that a given quantity of work should be 
done by the whole of the labour force available for 
|the production in question, who would consequently 
|all share in the income, than as at present sometimes 
happens by 75 per cent. to 80 per cent. of the able- 
| bodied, who have to contribute out of their earnings 
to the 20 per cent. to 25 per cent. lacking work. 


| 
| 


| Tse Instirute or Transport.—Contributions are 
| invited in a competition for a Coastwise Shipping Medal 
given by Sir Alfred Read, a former vice-president of 
| the Institute of Transport. The Medal, which will be 
of silver, will be awarded for the contribution judged 
first in order of merit, on the prescribed subject, namely, 
“The British Coasting Trade and its National Import- 
oe.” The writer of any contribution submitted 
must be a member of the Institute ; contributions must 
| not exceed 10,000 words, exclusive of tables, and must 
be delivered to the secretary of the Institute, 15, Savoy- 
street, London, W.C.2, not later than May 31, 1934. 
The decision of the Council of the Institute will be 
| announced not later than October 31, 1934. 





Pretoria Power-Station Extensions.—Important 
| extensions are to be made to the Pretoria Municipal 
| Power Station to provide the extra current required 
| by the national iron and steel works, Messrs. South African 
| Steel and Iron Industrial Corporation, Limited, which 
| have been established at Pretoria. It is anticipated 
that these works will begin operations within the next 
| few weeks. The Corporation will derive electric power 
| from its own station, but it will draw a supplementary 
|supply from the municipal station, and this latest 
extension is to meet the needs of a galvanised-sheet 
works which it has now been decided to establish in 
| addition to the main works. By the time the scheme is 
| completed, the capital expended on the iron and steel 
| works will amount to 6,000,000/., and the intention is 
|to manufacture 150,000 tons of steel per annum. The 
Town Clerk of Pretoria, Mr. M. G. Nicolson, and the 
City Electrical Engineer, Mr. L. L. Horrell, are on a 
visit to this country, and have been arranging the 
details of the power-station extensions in conjunction 
with Messrs. Merz and McLellan, 32, Victoria-street, 
London, S.W.1, who are the Council’s consulting engineers. 
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MINIMUM SECTION TRAPEZOIDAL 
MASS CONCRETE RETAINING 
WALLS. 


By C. G. Reppineton. 


In an article on the subject of minimum section 
trapezoidal mass-concrete retaining walls published in 
ENGINEERING on June 16 last (vol. cxxxv, page 644), 
calculations were given to prove that it is possible 
to design a trapezoidal mass-concrete retaining wall 
of a given height to satisfy the conditions for stability 
set forth in Rankine’s Theory of Earth Pressure with 
the minimum possible mass of concrete. It was 
shown that with certain proportions governed by 
the soil in which the wall is to be constructed a cross- 
section is obtained which makes the most advan- 
tageous use of the material employed and provides 
the most economical wall consistent with stability. 

The proportions obtained for minimum theoretical 


stability were : 
-_ “6 
a then V sk 


Where H height of wall in feet, 
a top thickness of wall in feet, 
N batter of front face of wall, 


w weight per cubic foot of earth in pounds, 
¢ angle of repose of earth, 
k w x (1 sin ¢) 


2 x 2,240 (1 + sin 4). 
, , ‘ ay 
From this formula it is apparent that the ratio : 


is a direct function of w and ¢, and the relationship 
can be presented most readily in the form of a nomo- 
gram, such as that accompanying this article. To 
use the nomogram, lay a straight edge to cut the two 
outer scales at the appropriate points corresponding 
to the density and angle of repose of the soil in which 
it is required to build the wall, and the reading at 
which the straight-edge cuts the centre scale gives 
the ratio of top thickness to height and batter of the 
front face of the wall. From this the length of base 
and cross-sectional area can be easily determined. 

The dimensions thus obtained are those of a wall 
which would just be in a state of stable equilibrium 
under the external forces. Actually, the resultant 
reaction of the earth pressure passes through the 
outer limit of the “ middle third” of the base, and 
as these dimensions would in general be fractional, 
they would be increased to suitable construction 
figures to ensure practical stability. No account has 
been taken of either the tendency for the base to slip 
or of surcharging of the earth, as the main purpose 
of this article is not to provide an immediate solution 
of all retaining-wall problems, but to afford a basis 
for more exhaustive investigation of important work 
and a rapid means of taking out quantities for com- 
petitive estimates where economical] section is essential, 
based on definite engineering principles rather than 
the empirical proportions given in many textbooks. 
In actual practice it will be found that a wall designed 
on the above formula will require very little modifica- 
tion when surcharged even to an angle approximating 
the angle of repose of the earth. 


SIR GEORGE CAYLEY’S NOTE- 
BOOK. 


CayLey has been called both the * father” of 
acrial navigation and the “ father” of British aero- 
nautics. He was certainly the first in this country 
to devote any considerable time to the study of 
aeronautics, and in 1910 the Royal Aeronautical 
Society chose his essay on Aerial Navigation as the first 
of their “ Aeronautical Classics.” But in spite of his 
important pioneering work, his name escaped the 
attention of the compilers of the Dictionary of National 
Biography, and it is only in recent times that anything 
like a reasonable account of his life has been written. 
The credit for bringing to light much interesting 
matter regarding his experiments with airships and 
heavier-than-air machines belongs to Mr. J. E. Hodgson, 
who, in 1923, read a paper to the Newcomen Society 
entitled ‘‘ Notes on Sir George Cayley as a Pioneer of 
Aeronautics.”” Subsequently, Mr. Hodgson learnt that 
a quantity of miscellaneous papers were in the possession 
of the Cayley family, and among these was discovered 
the note-book, which, with the permission of Sir 
Kenelm Cayley, the present head of the family, the 
Newcomen Society has published as its Extra Publica- 
tion No. 3. The volume is being sent to all members 
of the Society, but others can obtain copies from 
Messrs. W. Heffer and Sons, Limited, Cambridge ; 
price 7s. 6d. net. It is, perhaps, unnecessary to say 
that the same care has been bestowed upon the prepara- 
tion of this volume as upon all the publications of the 
Society. Sir George Cayley, the sixth baronet, was 


born on December 27, 1773, in a house named “ Para- 





NOMOGRAM FOR MINIMUM-SECTION RETAINING WALLS. 
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dise,”’ at Scarborough, and died at the ancestral home, 





| VERTICAL CENTRIFUGAL DRYER. 


Brompton Hall, in the North Riding of Yorkshire, | 


December 15, 1857. When quite young he showed 
a fondness for mechanics, and his interest in aerial 
navigation is said to have been inspired by the invention 
of the balloon in 1783. Educated at York and Notting- 
ham, and then at Hackney College, he succeeded to the 
baronetcy in 1792, and three years later married, 
having a family of 10 children. ‘ The first idea I ever 
had on the subject of mechanical flight,” he once wrote, 
“was at Southgate, about the year 1792, and two 
hours after I made the little machine . . . of eight 
feathers, two corks, and a whalebone bow.” That 
was the beginning of a life-long interest in balloons, 
airships, gliders, and aeroplanes. Of that interest this 
notebook, which covers a period of about a quarter of 
a century, affords ample evidence. He observed the 
flight of birds, experimented with a whirling arm, 
studied solids of least resistance, tested the strength of 
timbers, and made calculations on the aerodynamic 
principles involved in mechanical flight. Included in 


his notebook are also observations on many other | 


subjects, while at the head of the book he wrote “‘ You, 
to whom it may concern when I am gone, may find 
the seeds of thought in these scrawls.”’ To the volume 
has been added an admirable introduction, while interest 
in Cayley’s work is increased by a classified appendix 
giving a list of his papers and correspondence relating 
to mechanical and technical subjects. Cayley’s life 
practically covered what is called the Industrial 
Revolution, when England went far ahead of other 
countries in the application of steam and machinery. 





| In the past, it has been customary to employ a 
| dryer of the horizontal rotary type for such crystalline 
| materials as common salt and sugar. In such dryers, 
the material undergoing treatment gradually travels 
from one end to the other through a stream of hot air, 
being picked up by baffles attached to the inside of the 
| cylinder and dropped through the air stream at frequent 
|intervals. It will be evident that the rate at which 
drying can be carried out depends largely on the 
velocity of the air stream, but unfortunately, when 
| dealing with light materials, this has to be kept 
low to prevent the material being blown through the 
|dryer and carried away in the exhaust air. A low 
efficiency is therefore unavoidable when drying fine 
crystalline substances, and a further objection to this 
| type of dryer for certain materials is that the rubbing 
process to which they are subjected during the greater 
part of their travel results in attrition, with the pro- 
| duction of fine powder. 

To overcome these objections to the horizontal dryer, 
Messrs. Robert Jenkins and Company, Limited, 
| [vanhoe Works, Rotherham, have recently introduced 
the vertical model illustrated in Figs. 1 to 4, page 711. 
This dryer differs essentially in principle from the 
normal horizontal type, in that centrifugal force is 
employed to impart a relatively high velocity to each 
particle of the material at right angles to the air stream, 
with the result that evaporation is accelerated and the 
danger of the finer particles being carried away by the 
exhaust air is minimised. The dryer is of simple design, 
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Fie. 3. 


DryeER ASSEMBLED IN MAKERS’ Works. 


and as shown in Fig. 1, consists essentially of a series of | centrifugal force through the air stream, and then 


revolving trays and stationary cones in a vertical 
cylinder. The material is fed to the top of the cylinder 
by an elevator, or other means, and in the model 
illustrated, the feed is regulated by a star gate, pro- 
vision being made for driving the latter at varying 
speeds depending on the material being dealt with and 
the moisture content. The material falls on to the 
highest revolving tray, from which it is thrown off by 


caught by the top cone, from which it falls by gravity 
on to the next tray, the process being repeated until the 
material has traversed the whole length of the dryer. 
The dry material is discharged through a trap at the 
bottom, and is there picked up and delivered by a 
sultable elevator. The air is supplied by means of a 
fan, and after passing through a heater, is delivered to 
the bottom of the cylinder, passing out at the top 





LIMITED, ENGINEERS, 


CENTRIFUGAL DRYER. 


ROTHERHAM. 





| through a dust separator, in which any of the material 
| carried over by the air is trapped and collected. As 
will be shown later, the amount of material carried over 
in this way is very small. The outer casing or cylinder 
of the dryer is built up from mild steel sheeting for 
dealing with sugar and other materials which do not 
attack steel, and from stainless steel or other suitable 
material when sodium chloride or other corrosive salts 
| have to be dealt with. The central shaft carrying the 
trays is of tubular construction, and is carried in ball 
bearings. The trays are of increasing curvature towards 
the lower end with the object of discharging the particles 
at approximately constant velocity throughout the 
dryer. The slope of the cones is also varied to suit the 
| alteration in the angle of repose of the material as it 
becomes drier. Scrapers, attached to the centre shaft, 
are provided on the five uppermost cones to prevent the 
material sticking to the cones when it has a high 
moisture content. 

As an example of the efficiency of the dryers, two 
which have been installed at the Salt Union Works, 
Winsford, may be referred to. Each of these dryers 
deals with 8 tons to 10 tons of salt per hour, drying it 
from an initial moisture content varying from 9 per 
cent. to 3 per cent. down to a final moisture content as 
low as 0-005 per cent. The entering air is heated by 
being passed through a steam heater, using steam at 
200 Ib. per square inch, followed by a second heater 
using low-pressure steam. The air enters the dryer at 
a temperature of approximately 320 deg. F., and leaves 
at a temperature of about 100 deg. F. to 105 deg. F. 
The humidity of the exit air varies from 80 per cent. to 
90 per cent., depending on the initial moisture content 
of the salt. The steam consumption, from actual 
tests, was found to be 155-5 lb. per ton of salt dried. 
It is interesting to note that these two dryers have 
replaced four of the horizontal type having the same 
output, and that the steam consumption for the latter 
was 270 lb. per ton of salt dried. In addition to this 

| gain in economy, the two vertical dryers occupy con- 
siderably less than half of floor space required for the 
earlier installation. The dryers are constructed with 
the upper portion in stainless steel, and the lower 
portion in copper-bearing steel. Cold air is admitted 


| at the bottom of the dryer to cool the salt before leaving. 


The dryer actually shown in the illustrations is for 
dealing with sugar, which has a normal moisture con- 


| tent of 24 per cent. to 3 per cent. on entry, and leaves 


with a moisture content of about 0-1 per cent., when it 
is sufficiently dry for bagging. The general design is 
the same for both materials, but when dealing with 
sugar, a more efficient type of cyclone is required to 
remove any dust which may be carried over. An 
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interesting point in this connection is that the firm 
employ two small cyclones in parallel in preference 
to a single large cyclone, as this results in a marked 
economy in floor space owing to the higher average 
speed of the air. The two cyclones are shown in 
Fig. 4. On a recent test of a sugar dryer, it was found 
that 12 lb. of sugar dust was trapped in the cyclones 
during the drying of 60 tons of sugar. The dust 
produced by the centrifugal dryer is thus extremely 
small compared with that resulting from the horizontal 
drying process. In conclusion, it may be of interest 
to point out that dryers of this type should have a 
distinct application in the drying of sulphate of am. 
monia, as it could be neutralised during drying by the 
admission of ammonia with the air. Other applications 
that suggest themselves are the drying of powdered 
coal for fuel, sawdust, and sands for the foundry or 
ferro-concrete work. As is well-known, the exact 
moisture content of the sand before mixing, in the 
latter case, is of great importance. 


TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Telephone Apparatus.—The 
induction coils and registers. 
Department, Melbourne; February 6, 1934. 
A.Y. 12,127.) 

Electric Lamps.—The supply of electric lamps required 
by Government Departments for a period of one year. 
The New Zealand Government Stores Control Board. 
Wellington ; January 31, 1934. (Ref. No. A.Y. 12,128.) 

Telephone Equipment.—The supply of inset trans- 
mitters, Bakelite mouthpieces and microtelephone plun- 
gers for automatic table telephones. The Post and 
Telegraph Department, Wellington, New Zealand ; 
February 19, 1934. (Ref. No. A.Y. 12,131.) 

Bolts, Nuts and Washers.—The supply of 15,000 bolts, 
nuts and washers of galvanised mild steel, 64 in. by } in. 
The Post and Telegraph Department, Wellington, New 
Zealand ; February 12, 1934. (Ref. No. G.Y. 13,275.) 

Rolling-Stock Tyres.—The supply of 1,400 steel tyres 
for locomotive, coach and wagon wheels. The Vicao 
Ferrea do Rio Grande do Sul, Porto Alegre, Brazil ; 
January 19, 1934. (Ref. No. G.Y. 13,280.) 

Bridgework.—The supply, erection, and painting of 
14 spans for a railway bridge and the dismantling of 
the existing temporary bridges. The Argentine State 
Railways; January 31, 1934. (Ref. No. G.Y. 13,281.) 

Telephone Switchboards.—The supply of private-branch 
exchange telephone switchboards and spare equipment. 
The Durban Corporation, South Africa; February 2, 
1934. (Ref. No. A.Y. 12,132.) 

The supply of 1,000 ebonite or 
The Post and Telegraph 
February 19, 





supply of telephone 
The Posts and Telegraphs 
(Ref. No. 


Telephone Earpieces 
Bakelite telephone earpieces. 
Department, Wellington, New Zealand ; 
1934. (Ref. No. A.Y. 12,133.) 

Cables.—The supply of lead-covered dry-core paper- 
insulated telephone cables. The Durban Corporation, 
South Africa; February 2, 1934. (Ref. No. A.Y. 
12,135.) 

Summation Equipment.—-The supply of an electric- 
supply summation equipment, complete with trans- 
mitting meters, printometers, time-switches, and panel. 
The Johannesburg City Council; January 20, 1934. 
(Ref. No. A.Y. 12,136.) 

Metal-Clad House Switchboards.—The supply of 4,000 
metal-clad house-service switch and fuse boards. The 
Cape Town Electricity Department, South Africa ; 
January 31, 1934. (Ref. No. A.Y. 12,138.) 

Pumps.—The supply, delivery, erection and complete 
installation of two centrifugal pumps, driven through 
step-up gears, together with an exhausting pump for 
—— purposes. The Engineering and Water-Supply 
Jepartment, South Australian Government ;. February 
13, 1934. (Ref. No. G.Y. 13,276.) 

Bolts, Nuts, &c.—The supply of bolts, nuts, rivets and 
washers. The North Western Railway, Lahore, India ; 
January 22, 1934. (Ref. No. G.Y. 13,283.) 


Cutlery, &c.—A firm of importers and wholesale 
merchants desires to be placed in touch with United 
Kingdom manufacturers of razors, scissors, hair clippers, 
and nail files. (Ref. No. B.Y. 7,726.) 


The Alloys of Iron and Silicon. 


CONTRACTS. 


Thornycroft House, Smith-square, London, 58.W.1, 
have secured a substantial number of orders from brewers 
and other firms for their 3}-ton, 5-ton and 7-ton lorries. 
They are to supply ten of their “‘ Bulldog ” 2}-ton, and 
one “ Sturdy ” 5-ton, vehicles to Messrs. J. R. Munday, 
Limited, 35, Battersea Bridge-road, London, 8.W.11, 
all of which will be fitted with boarded tilt van bodies 
by Messrs. Munday and run under contract for the 
London County Council. 

Messrs. JosepH Kaye anv Sons, Liwrrep, Lock 
Works, Leeds, 10, have just received an order for 500 
of their corrugated oil bottles from the Cordoba Railway 
Company. 

Messrs. Lopnitz anp Company, Lumirep, Renfrew, 
have secured an order for a large gold dredger for work- 
ing in the alluvial valleys of the River Pek, on the 
Yugoslav-Roumanian border. The dredger, which is of 
special construction, is designed to dig and treat 6,000 
tons of alluvial gravel per day. 


BOOKS RECEIVED. 


Engineering Experiment Station. 
Riding Comfort Analysis 
Lafayette, 











Purdue University. 
Research Series No. 44. 
By H. M. Jackin and G. J. LIppett. 
Ind.: Purdue University. 


Riemen und Seiltriebe. By Dr.-Inc. E. Vom Enpe. 


Berlin: Walter de Gruyter and Company. [Price 
1-62 marks. ] 
Arte e Tecnica Nella Evoluzione dei Pouli. By Ine. 


Pror. Luter SANTARELLA. Milan: Ulrico Hoepli. 
[Price 22 lire.] 

Neue Wege im Kolbenbau. 
Dresden: Deutsche Motor-Zeitschrift. 
marks. | 

Mitteilungen des Forschungsinstituts fiir Maschinenwesen 
beim Baubetrieb. No. 6. Untersuchungen an der 
Betonpumpe der Torkret G.m.b.H. By Dnr.-Inea. G. 
GrassMaNN. Berlin: V. D. I. Verlag, G.m.b.H. 
Education for Industry and Commerce in England. By 


By Dr.-Ine. Ernst Mauctt. 
[Price 1.50 


A. Apsorr. Oxford: University Press. London: 
Humphrey Milford. [Price 5s. net.) 
Department of Scientific and Industrial Research. 


Building Research. Technical Paper No. 14. IJnflu- 
ence of Temperature upon the Strength Development of 
Concrete. By N. Davey. London: H.M. Stationery 
Office. [Price 2s. net.] 

Buyer's Guide to the Motor Industry of Great Britain, 
1933-34. London: Society of Motor Manufacturers 
and Traders, Limited. 

Gyroscopic Stabilisation of Land Vehicles. By J. F. 8. 
Ross. London: Edward Arnold and Company. 
[Price 14s. net.] 

Department of Overseas Trade. No. 557. Conditions 
and Prospects of United Kingdom Trade in India, 
1932-33. Report. By Sm Tuomas M. AtInscouaen. 
London: H.M. Stationery Office. [Price 3s. 6d. net.] 
Qualitditsteigerung in Werkzeug und Feinmaschinenbau 
Gedanken und Vorschlige. By C. Burtner. Berlin: 
V.D.1. Verlag, G.m.b.H. [Price 1.90 marks.] 
Philosophie der Technik Einfiihrung in die technische 


Ideenwelt. By Pror.-Dr. Patt. Eserwarp Zacuim- 
MER. Stuttgart: Ferdinand Enke. [Price 2.90 
marks. | 

Die Grundlagen der Geometrie. Ihre Bedentung fiir 


Philosophie Mathematik, Physik und Technik. By 
Pror.-Dr. Huco DInGLer. Stuttgart: Ferdinand 
Enke. [Price 4.80 marks. | 
Department of Scientific and Industrial Research. Fuel 
Research. Technical Paper No. 39. The Viscosity 
of Pitch. London: H.M. Stationery Office. [Price 
6d. net.] 
Mines Department. Safety in Mines Research Board. 
Paper No. 79. The Inflammation of Coal Dusts : 
the Effect of the Nature of Added Incombustible Dust. 
By T. N. Mason and R. V. Wueerer. London: 
H.M. Stationery Office. [Price 6d. net.] 
Metallurgical Analysis by the Spectrograph. By D. M. 
Smirx. London: British Non-Ferrous Metals Re- 
search Association. [Price 10s. 6d. net.) 
Power Sales. By D. Taytor. London: McGraw-Hill 
Publishing Company, Limited. [Price 10s. net.] 
Internal-Combustion Engines: Theory and Design. 
By V. L. Matzeev. London: McGraw-Hill Publishing 
Company, Limited. [Price 24s. net.] 
The Calculus of Finite Differences. By L. M. MItne- 
Txomrson. London: Macmillan and Company, 
Limited. [Price 30s. net.] 
The Association of Shipbuilding and Engineering Draughts- | 
men. Concrete Bunkers and Silos. By W. Scorr 
Wuson. London: The Draughtsman Publishing 
Company, Limited. [Price 2s. net.] 
By E. 8S. Grerner, 
London : McGraw- 
[Price 30s. net.] 


J. 8. Mars and B. StovucHron. 
Hill Publishing Company, Limited. 


HARLAND AND Wotrr Diese, Enotnes.—On page 663, | Department of Scientific and Industrial Research. Fuel 


of our issue of December 15, we gave a description of one 
of the 15 engines which re being built by Messrs. Harland 
and Wolff, Limited, of Belfast, for the Iraq pipe line. 
We are informed that, in addition to these engines 
which are of 500-b.h.p., Messrs. Harland and Wolff have 


recently completed a repeat order from Messrs. The | Department of Overseas Trade. No. 558. 


British Oxygen Company, Limited, for a 1,000-h.p. 
engine, similar to that which has now been in service 
forjver eighteen months driving a six-stage air compressor 
at the firm's works in Birmingham. 
has been running non-stop day and night for approxi- 
mately five days per week, and has given entire satisfac- 
tion. It is of the totaliy-enclosed 

injection type having four cylinders. The cylinder bore 


The earlier engine | Alternating Current Circuits. 


four-cycle airless. | Electrical Engineering Practice. 
By J. W. Meares and R. E. Nearz. Fourth | specially suited for piston making as well as for a number 
Chapman | of other p 


Research. Physical and Chemical Survey of the National 
Coal Resources. No. 29. An Investigation of the 
Accuracy of Routine Analytical Determinations on Coal 
and Coke. London: H.M. Stationery Office. [Price 
9d. net.]} 

Economic 
Conditions in Italy, July, 1933. Report by R. M. A. E. 
Turner. London: H.M. Stationery Office. [Price 
5a. net.] 

By M. P. Wetsacn. 
London: Macmillan and Company, Limited. [Price 
20s. net.] 

A Practical Treatise. 
Vol. ITT. 
edition, Revised and Enlarged. London: 





is 550 mm., and the piston stroke is 1,000 mm. The 
engine develops its rated power at 175 r.p.m. 


and Hall, Limited. [Price 30s. net.) 


Messrs. J. I. Toornycrort anp Company, LimITeD, | 


PERSONAL. 


Mr. Marx Rosson is retiring from his position as 
general manager of Messrs. The Chemical and Insulating 
Company, Limited, Darlington, as from December 31. 
He will not, however, sever his connection with the 
Company, his services having been retained in a consulta- 
tive capacity for a period of years. 

Messrs. ALFRED HERBERT, LimireD, Coventry, have 

urchased the entire business and plant of Messrs. The 
fidal Engineering Company, Limited, Thorton-road, 
West Croydon. It is equipped with modern machines 
for the production of electric drills, grinders, polishers, 
fractional horse-power motors, bench lathes, suds pumps, 
&c. The manufacture of these products is being main- 
tained, and Messrs. Herbert desire to dispose of the 
bisiness as a going concern. Offers for the business 
would be considered by them. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Cardiff Corporation Bill.—Cardiff City Council have 
approved of the Corporation Parliamentary Bill to carry 
out a considerable number of projects. Among these is 
one to obtain powers to substitute for the present electric 
tramway services, electric trolley-’bus services. Other 
proposals include added powers for the extension and 
development of the water and electricity undertakings. 
An important scheme is that for a new ‘bus centre to be 
constructed on a site to be provided by the demolition of 
several short streets of old dwellings in front of the 
reconstructed Great Western Railway Central station. 

Cardiff Electricity Output.—It was reported to the 
| Cardiff City Council Electricity Committee that in the 
year ended March 30 last, 61,676,060 units were generated, 
which was an increase of 676,000 on the estimate, while 
the estimate for the year ending March 31, 1934, was 
| 79,000,000 units, which would be a further increase of 
17,323,940 units. The total income was estimated at 
312,0001. with a surplus of 27,7701. Sales were expected 
to reach 65,485,000 units, an increase of 15,500,000 units 
over the sales of the last financial year. 
| Swansea Water Supply.—Swansea Corporation are 
much concerned over the continuance of the drought 
in view of the fact that, although the reservoirs have a 
capacity of 1,405,000,000 gallons, the storage at present 
is only 487,000,000 gallons. At their mountain reservoir 
at Cray there has been only | in. of rain in thirty days, 
and in sixteen days there was no rain at all, while over 
the year the rainfall was 17 in. below the average. 
Consumers are urged to exercise economy. 

Denbigh Water-Supply Problems.—A survey of the 
county of Denbigh is stated to be revealing the serious 
plight of farms and villages on the hill-sides of the 
county as the result of the persistent drought. Water 
has to be carried long distances for cattle and other 
stock. Ponds as much as 40 ft. deep are dry. The 
water supply of Wrexham is not regarded as sufficient, 
as there are only fifty days’ requirements in storage. 
Survey has been rapidly carried out with the object of 
quickly sending schemes to London to secure aid from 


| Government funds. 


Porthcawl Improvement Scheme.—It was stated at the 
last meeting of the Porthcawl Council that the council 
had only obtained authority for a small loan to cover 
the cost of the repairs to the promenade, which was 
considerably damaged by heavy seas in a great storm 
some time ago. The council were pressing forward an 
application for a loan for promenade extensions and 
improvements, estimated to cost up to 20,0001. The 
scheme for expending 10,0001. on further water storage 
in view of the recent drought was still under considera- 
tion. There was a possibility of the scheme being merged 
into a larger scheme. 

Amman Valley Flood Damage.—At a joint conference 
of representatives of Ammanford and Cwmamman 
Urban Councils, Pontardawe Rural District Council, 
Amman Valley Joint Sewerage Board, the Great Western 
Railway Company, the Deynevor Estate, and the 
Carmarthenshire County Council, regarding flooding at 
Pantyffynnon, it was stated that the Amman River 
had inundated ten or jtwelve acres of land, flooding 
thirty-five houses, breaking a gap of twelve to fifteen 


| yards in the slag wall of the railway, and flooding the 


engine sheds. It was stated that the river had made 
many changes in its course during the last sixty years, 
some of which were due to colliery tips alongside the 
river, while the railway bridge checked the flow at the 
junction of the Amman with the Loughor River. The 
Great Western Railway engineer said the company 
would examine any proposals put forward, and it was 
decided that the surveyors should jointly prepare a 
scheme for a future conference. 

Big Tinplate Order—Richard Thomas and Company, 
Limited, the big tinplate manufacturers, who controlled 
more than half the Welsh tinplate trade before acquiring 
recently the undertaking of W. Gilbertson and Company, 
Limited, of Pontardawe, have just received a repeat 
order for a million boxes of tinplates for delivery to 
Canada during 1934. This ensures work for several 
thousand men in the tinplate, steel, mining and engineer- 
ing industries for some months. 

New Industry for Merthyr Tydfil.—Following the 
operations of the Ayedeecee Metals (Parent) Company, 
Limited, a company is being formed, with a capital of 
11,0001., to erect piston-making works at Cyfarthaf near 
Merthyr Tydfil. The title of this enterprise is Worldwin 
Pistons, Limited. The former company started an 


experimental works for the production of alloys, which 


proved very successful. These alloys were found to be 


, including the manufacture of dairy 
utensils and engineering fittings. 
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NOTES FROM CLEVELAND AND tho"Sicctrical, aatomobile, and wireless industrice are 
THE NORTHERN COUNTIES. ny 


particularly good customers. Works devoted to the 
MIDDLESBROUGH, Wednesday. production of agricultural-machinery parts and imple- 
The Cleveland Iron Trade.—Supply of Cleveland pig-iron | ™ents are busily preparing for the forthcoming season. 
is being increased by the restarting of idle plant, but the The current call is adversely affected by seasonal 
promised additional output is unlikely to keep pace with influences. Tobacco-knife manufacture is a progressive 
the steady growth of demand. For some time the | !ine. _Manganese steel is in active request by the 
meagre production has fallen considerably short of needs, | machinery, mining, and general engineering trades. 
and makers have had no unsold stocks to fall back upon. Shovel plates, steel balls for crushing and grinding 
The present statistical position, therefore, is perturbing. | °Tipment, and steel for dredger buckets are in improved 
Home and Scottish buyers are in the market, and are demand. The tool trades have undergone little change. 
keen to make provision for forward supplies, but sellers | Weakness is apparent in one or two directions, but taken 
are disinclined to enter into commitments over periods | ®8 @ Whole, orders are more numerous. 
ahead at round about current prices. The demand from | South Yorkshire Coal Trade.—A feature of the position 
abroad is light, and sellers are much less inclined than | has been the improvement in the demand for housecoal. 
of late to make substantial price concessions to secure | While little difficulty has been experienced in meeting 
overseas trade. Merchants are not in a position to | contracts, stocks both at sidings and merchant depots 
handle much iron. Export prices still vary a good deal | have undergone a big reduction. Industrial fuel is an 
after individual bargaining, but fixed figures for other | active market. The iron and steel trades are good 
business are rigidly adhered to. No. 3 g.m.b. Cleveland | customers. There is a scarcity of smalls and certain 
is 62s. 6d. for local use, 64s. 6d. delivered to north of | classes of best hards. Coal consumed by electricity and 
England areas beyond the Tees-side zone, 62s. 3d. gas-making undertakings is in strong demand. Foundry 
delivered to Falkirk, and 65s. 3d. delivered to Glasgow. | and furnace coke show improvement. Gas coke is firm. 
No. 1 grade of iron is at a premium of 2s. 6d., and No. 4 | Quotations are :—Best branch hand-picked, 27s. to 28s. 
foundry at a discount of ls. | Derbyshire best house, 21s. to 23s. 6d.; Derbyshire best 
Hematite.—Conditions in the East-Coast hematite | brights, 17s. 6d. _to 198. 6d.; best screened nuts, 178. 
branch of trade are satisfactory from a producer’s point |to 18%.; Yorkshire hards, 17s. to 18s. 6d. ; Derbyshire 
of view. Output is inadequate, and makers have not | hards, ins. to 18s. 6d.; rough slacks, 6s. to 9s.; nutty 
only sold nearly all their stocks, but have disposed of a | |slacks, 7s. to 8s. 


large proportion of their production over the first quarter | 


of the New Year. A few small parcels continue to be 

sold to the Continent, despite the low figures accepted NOTES FROM THE NORTH-WEST. 
abroad for foreign iron. Local users, and consumers in MANcHeEsTER, Wednesday. 
Sheffield and in the Midlands would readily buy over the General Review.—Although seasonal influences brought 
whole of 1934 at round about quotations now ruling, but | ahout an almost general suspension of activity in all 
their efforts to arrange forward contracts are unsuccessful, | branches of the North-Western iron and steel and heavy 
asa substantial rise in values is expected in the near future. engineering industries during the Christmas holiday, there 
Second ; hands have command of rather considerable is a confident and growing feeling that conditions in the 
quantities, but are in no hurry to unload their holdings. early months of 1934 will show a marked improvement 
Ordinary qualities are 60s. f.o.b. Tees for shipment to | over those ruling in the last year or two. Up till a few 
foreign destinations, and 62s. 6d. f.0.t. makers’ works for | days ago specifications for most classes of materials 
other business. No. 1 is put at 6d. above these figures. | steadily maintained recent levels, and manufacturers 

Foreign Ore.—Transactions in foreign ore are few and | have reason to hope that. with the holidays over, and full 
small. Consumers have still to accept heavy overdue | working conditions resumed, the demand will show 
deliveries against old contracts, and until these have | appreciable improvement. Meanwhile, with most con- 
been largely taken up, new business of moment cannot | suming plants closed down for two or three days, and in 
be looked for. Best rubio remains at 16s. 6d. c.i.f. Tees. | some instances even longer, inactivity has ruled. In 

Blast-Furnace Coke.—Scarcity of Durham blast-furnace | ™0St cases users have suspended deliveries of materials 
coke is causing much anxiety. Prices are advancing, | during the holiday period, and are working on reserve 
and are not easy to fix. Good average qualities are in | Stocks. In view of this. the foundry-iron industry is 
the neighbourhood of 19s. delivered here. |temporarily at a standstill, but encouraging orders 

; i“ ie atite booked for late January, and February, indicate that the 
_ Manufactured Iron and Steel.—Semi-finished steel improvement noted in recent weeks is likely to be con- 
finds a ready market, and soft billets are unpurchasable | tinued when normal working conditions are resumed in 
for delivery before February. Good orders have been | the New Year. In steel circles heavy materials are in 
placed for constructional steel, and manufacturers of | slow demand. but right up till the Christmas stoppage 
railway material are busier than for a considerable time, | deliveries of light products were satisfactory. 
whilst producers of railway requisites, though still much “ 
in need of orders, have more work on hand than of Jate. Prospects for 1934.—A review of 1934 prospects finds 
Sheet makers are fairly well sold. Quotations: common | the electrical. plant manufacturing section one of the 
iron bars, 91. 15s.; best bars, 101. 5s. ; double best bars, — = a ee peg Ane teehee 
“Se reag ie ae J) | area. Messrs. Me -Vickers Electri npany, 
oe ge A ghd = et ae conh Limited, Trafford Park, Manchester, will enter the New 
5l. 12s. 6d. ; steel billets (medium), 6l. 17s. 6d.; steel | Year with a number of substantial contracts on their 
billets (hard), 71. 7s. 6d.; iron and steel rivets, 111. 5s. ; | books, and, at Stafford, Mesers. English Electric Company, 
steel ship plates, 8/. 15s. ; steel angles, 81. 7s. 6d.; steel Limited, have on hand a series of orders, to the value of 
joists, 8/1. 15s.; heavy sections of steel rails, 81. 10s. for 33,0001, ~y os required My connection with the 
parcels of 500 tons and over, and 9. for smaller lots ; |erection of a new steelworks by Messvs. Stewarts and 
fish plates, 12/. 10s. ; black sheets (No. 24 gauge), 101. 5s. Lloyds, Limited, at Corby, Northamptonshire. They are 
for delivery to home customers, and 91. 5s. f.o.b. for |also engaged on another contract, valued at 34, 0001., 
shipment abroad; and galvanised corrugated sheets for switchgear and transformers for the Leeds Corpora- 
(No. 24 gauge), 121. 15s. for delivery to home customers, tion. Messrs. Ferranti, Limited, Hollinwood, Manchester, 
and 111. 5s. f.0.b. for shipment overseas. have useful volumes of work, both for their heavy- 
machinery departments, and for the shops devoted to 

Scrap.—Nearly all kinds of scrap are in good demand, | the manufacture of various lighter electrical products. 
and prices are strong. Light cast-iron is 47s. 6d.;| Locomotive builders are better placed than for a con- 
heavy cast-iron, 51s.; machinery metal, 53s. ; ond siderable time past, and machine-tool makers are hopeful 
heavy steel, 50s. to 548., according to amg of delivery. | of obtaining useful orders from Russia in the early months 
of the year. Meanwhile, they are finding business in the 
home market rather brighter. Motor-vehicle manufac- 
NOTES FROM SOUTH YORKSHIRE. | turers have in most cases moderately well-filled order 

| books and entertain prospects of securing further sub- 
_, SuErrteLD, Wednesday. | stantial orders in the near future. 

Iron and Steel.—In striking contrast with the corre- 
sponding period last year, the local steel and engineering 
industries will finish 1933 in a state of activity. The Arr CoNDITIONING.—Many industrial products at 
improvement which has gradually developed during the | some stage in their manufacture are affected by the 
past six months is expected to gain force after the | surrounding atmosphere, and thus require effective control 
olidays. Plans are under consideration for the starting | of the conditions to be maintained. The output of workers 
up of additional plant. This applies chiefly to the raw | is also influenced by such circumstances, and in large 
and semi-finished steel branches. The demand for | public buildings similar measures are adopted to ensure 
basic billets is heavy. Some works are experiencing | the comfort of all who have to make use of them. In 
difficulty in meeting commitments. Plants producing | many parts of the world there is also a need that the 
acid steel (consumed chiefly by railway rolling-stock | atmospheres in the larger houses should be preserved 
departments) have more orders on hand. The prices of | within stipulated variations in order to maintain the 
most classes of materials show little alteration. Changes | health of the occupants. Air conditioning has therefore 
are anticipated in the early part of the new year. Latest | become a necessity, and many manufacturing firms have 
prices are as follows :—Hard basic billets, 71. 17s. 6d. ; | placed upon the market plants to deal with the variations 
soft basic billets, 61. 10s. ; West Coast hematites, 85s. 6d. ; | in requirements. To meet the needs of contractors who 
East Coast hematites, 75s.; Derbyshire No. 3 foundry | may have to advise clients on the subject, the Heating, 
iron, 63s. 6d.; Derbyshire forge iron, 59s. 6d.; bars, Piping and Air-Conditioning Contractors’ National 
jn 10s.; and o- _ , a 4 ——-? — a yee ow 1250, a 
Yonsumers are buying freely. ere is a tendency for | New York, U.S.A., has published a series o essons 
some firms to cover well forward, with the result that | on the subject, under the title, ‘‘ Air Conditioning for 
prices are inclined to rise. The majority of the big | Heating Contractors.’ The lectures are prepared by 
engineering and steel firms have well-filled order books. | various authorities for the benefit of the Bsr emg but 
A large amount of work remains to be executed. In | the series is sold to others at a price of 5dols. It contains 
some instances months of work are assured. Railway | the fundamental data necessary for the work, and gives 

















rolling-stock makers hope to be busier in the near future | information on air-conditioning surveys and on the, 


and Sheffield hopes to benefit from the electrification of the | design and layout of the plant required. Cooling, as 
Polish railways. Reconstruction and renewal schemes | well as heating, is dealt with, and a list of the standard 
in Australia, Canada, South Africa, and India are likely | equipment made by different "firms is provided to ensure 
to prove profitable outlets for locally-made products. In | that all concerned may be cognisant with what is already 
addition, special interest is being taken in China. Steady | available. 


NOTICES OF MEETINGS. 


INSTITUTION OF AvromosILe ENGINnEeERS.—Tuesday, 
January 2, 7.45 p.m., Royal Society of Arts, John- 
street, Adelphi, W.C. 2, General Meetin “ Electrical 
Equipment for Automobiles,”” by Mr. E. A. Watson. 
Also at Birmingham Centre: Thursday, January 4, 
8 p.m., Queen’s Hotel, Birmingham. 

InsTITUTION oF ELEcTRICAL ENGINEERS.— Wireless 
Section: Wednesday, January 3, 6 p.m., Savoy- place, 
Victoria-embankment, W.C.2. “ An Investigation into 
the Factors Controlling the Economic Design of Beam 
Arrays,” by Mr. T. Walmsley. Institution Meeting : 
Thursday, January 4, 6 p.m., Ordinary Meeting. (i) 
<3 yt... Influence of Certain Transmission-Line Associated 

Apparatus on Travelling Waves,” by Dr. J. L. Miller. 
(ii) ““The Design and Operation of a High-Speed 
Cathode-Ray Oscillograph,” by Dr. J. L. Miller’ and Mr. 
J. E. Robinson. Meter and ——~ Section : 
Friday, January 5, 7 p.m., “ The uipment and 
Operation of a Modern Meter and Test partment,” 
by Mr. J. B. Lees. 

Institute or Metats.—Birmingham Local Section : 
Thursday, January 4, 7 p.m. James Watt Memorial 
Institute, Birmingham. Nickel and Nickel Alloys,” 
by Mr. W. R. Barclay. 

INstITUTION OF MECHANICAL ENGIneEeRs.—Zast 
Midlands Branch : Friday, January 5, 7 p.m., Technical 
College, Lincoln. “ Precision Methods in the Manu- 
facture of Heavy-Oil Engines,’’ by Mr. T. P. N. Burness. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE NORTH. 


Grascow, Wednesday. 

Scottish Steel Trade.—There has been a little more 
activity in the Scottish steel trade during the past week 
and quite a fair output has been realized. Consumers 
have been sending out better orders, and the general 
inquiry tends to show that when business is resumed 
after the year-end holidays, fairly active conditions 
will be general. No boom is exepeted, nor even a 
great flow of orders, but it is fully anticipated that plant 
will be kept running with more regularity than has been 
the case for a number of months back. Orders of a varied 
nature have recently been received by general engineer - 
ing concerns, and although the tonnage of steel which will 
be required may not be heavy at first, the prospects are 
that orders will come in at a steady rate, while the demand 
from the shipbuilding yards will ensure quite a fair out- 
put during the next month or two. In the black-steel 
sheet trade there has been no change and the demand 
for the heavier gauges continues good. In lighter sheets, 
however, there is only a moderate amount of business pass- 
ing, and most of it is for the home market, the demand 
from overseas having fallen away considerably. Prices are 
steady, and are as follows: —Boiler-plates, 9l. per ton ; 
ship plates, 8/. 15s. per ton ; sections, 81. 7s. 6d. per ton ; 
black-steel sheets, }-in., 8/., per ton; and galvanised 
corrugated sheets (No. 24 gauge), 12/. 15s. per ton, in 
minimum 4-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—The malleable-iron trade of the 
West of Scotland is still very quiet, and the closing days 
of the year finds the conditions little or no better than 
they have been for many months. The re-rollers of steel 
bars report no change in the state of trade and that 
the Continental competition is extremely keen at present. 
At a meeting of the Scottish Steel Bar Re-Rollers Associa- 
tion, held in Glasgow a few days ago, it was decided to 
advance the price of re-rolled steel bars by 10s. per ton 
for home business, and to leave export prices unchanged. 
This increase has been found necessary on account of 
the higher cost of raw material. By agreement, the local 
steelmakers will respect the new prices and, in turn, the 
re-rollers, who formerly purchased their raw materials 
from the Continent, will now only buy from home steel- 
makers. The following are the present market quota- 
tions :—Crown bars, 91. 15s. per ton for home delivery, 
and 91. 5s. per ton for export, and re-rolled steel bars 
71. 15s. per ton for home delivery, and 71. per ton for 
export. 

Scottish Pig-Iron Trade.—No change has taken place 
in the Scottish pig-iron trade since last report, and dealing 
both on home and export account is of a very limited 
nature. Production is confined to the output of 10 
furnaces, six on ordinary, three on hematite, and one on 
basic iron. To-day’s market quotations are as follows :— 
Hematite, 66s. per ton, delivered at the steel works ; 
foundry iron, No. 1, 67s. 6d. per ton, and No. 3, 65s. per 
ton, both on trucks at makers’ yards. 

Holidays.—The usual year-end holidays in the iron 
and steel trades are to commence on Friday, 29th inst., 
and work generally will re-commence on Tuesday, 
January 9, although some establishments may restart 
a little earlier. 








British STANDARD Forms or Notcuep-Bar Test 
Preces.—A revision of specification No. 131, which deals 
with notched-bar test pieces, and was first ‘published in 
August, 1920, has recently been issued by the British 





Standards Institution. The only mw modification is 
the incorporation of the round notched-bar test piece as 
an alternative standard. This form of test piece has 
been in use quite extensively in the steel industry, and 
has been standardised as one of the test pieces for aircraft 
—- for a number of years. Copies of the revised 

ification, which is designated No. 131—1933, can be 

tained from the Publications Department of the 
Institution, 28, Victoria-street, Westminster. London, 
| 8.W.1, price 29. 2d., post free. 
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LAND-DRAINAGE MACHINERY. 


(For Description, see page 702.) 

















4, 





Fic. 4. Henxperson Excavator ror Trencu Curringa. Fic. 5. Trencn Cutter oF HENDERSON EXCAVATOR. 

















Fic. 6. Priestman Levew-Cur Gras. Fic. 7, ‘*Wipne-Gauce CaTERPILLAR” DitrcHinc EQuIPpMENT. 












Sh ee 


ae 


tte TF eae 


oe ee eee 








7 


oe 


$ 
4 


4 





AEE TERRA: NOP REBT foe 


—_ 








ENGINEERING. 








_DEc. 29, 1933.] 








ENGINEERING. 


Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 





TELEGRAPHIC } “ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 
(2 lines.) 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 





For the United Kingdom........................ £3 5 0 
For Canada— ; 
Thin paper copies....................... £218 6 
Thick paper copies...................-.-.- £3 3 0 
For all other places abroad— 
Thin paper copies......................+ £3 3 0 
Thick paper copies..... pines £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m. on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 


ing, otherwise they will be taken as correct. 


All accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








AGENTS FOR “‘ ENGINEERING.” 

AUSTRALIA: Gordon and Gotch, Limited, Melbourne; Sydney ; 
Brisbane, Perth. Angus and Robertson, Limited, Sydney ; 
N.S.W. T. Willmett and Company, Townsville, North 
Queensland. W. C. 
Melville and Mullen, Melbourne, Victoria. 
pany, 39, Queen-street, Melbourne, C.1. 

BELGIUM: Brussels: E. F. Satchell, 5, Avenue Defré-Uccle. 
W. H. Smith and Son, 78, Rue Dumarché-aux-Herbes. 

CANADA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 
Limited, 70, King Street East, Toronto, Ont. 

DENMARK, Copenhagen: Technical Press Bureau, Ourogade 34. 

Epinsuras : John Menzies and Company, Limited, Rose-street. 

FRANCE, Paris: Ricour, Chevillet et Cie, 22, Rue de la Banque. 

GERMANY: Hermann J. Fromm, Prinzregentenstrasse, 89, Berlin, 
Wilmersdorf. 

Giascow: William Love, 221, Argyle-street. John Menzies and 
Company, Limited, West Nile-street. 

ITaLy: U. Hoepli, Milan. Anonima Libraria Italiana, Torino, 
and any post office. 

JAPAN, Tokio: Maruzen Company, Limited, and all branches. 

LIVERPOOL: Mrs. Taylor, Landing Stages. 

MANCHESTER: John Heywood, Limited, 143, Deansgate. 

New ZEALAND: Gordon and Gotch, Limited, Wellington, 
Auckland and Christchurch. 

er Y, = : Cammermeyer’s Boghandel, Carl Johans Gade, 

an b 





Rigby, Adelaide, South Australia; 
Tait Book Com- 


Souts AFRica: Central News Agency, Limited. Head Office— 
Johannesburg; and Pretoria, Cape Town, Port Elizabeth, 
Bloemfontein, Durban and various branches and book- 
stalls throughout South Africa. Wm. Dawson and Sons 
(South Africa), Limited, 29, Long-street, Cape Town. 

TASMANIA: Gordon and Gotch, Limited, Launceston, Hobart. 

UNITED States, New York: Forsubscriptions, The International 


pany (Jilus.) 


Labour Notes 
Minimum 


Section Trapezoidal 


CONTENTS. 


Electrical Recording Extensometer (Jllus.) 

The Quadruple-Screw Liner “ Rex ” (Jllus.) 

Building Research 

Land-Drainage Machinery (Jllus.) 

The Condensing and Feed-Heating Plant at the 
Battersea Station of the London Power Com- 


The Safety in Mines Research Board 

The Institution of Mechanical Engineers ; North- 
Western Branch 

The Alloz Irrigation and Hydro-Electric Scheme 


Mass Concrete 


Retaining Walls (/llus.) 
Sir George Cayley’s Notebook 


Tenders 
Contracts 
Books Received 
Personal 


Notes 


Stress. 
Service.. 
Training Ship 


Vertical Centrifugal Dryer (Jllus.) 


Notes from the South-West 

Notes from Cleveland and the Northern Counties 
Notes from South Yorkshire 

Notes from the North-West 

Notices of Meetings 

Notes from the North 

The Production of Foodstuffs from Wood 
Shipbuilding and Steel Trades 


The Late Mr. G. J. Churchward 

The Late Mr. S. E. Saunders 

Letters to the Editor —The Possibilities of the In- 
dependently-Sprung Wheel. 

High-Speed Diesel Engines for Marine 


The Meaning of 


‘** Almirante Saldanha” for the 
Brazilian Navy 

Annuals and Reference Books love 

Diagrams of Metal Prices from Christmas, 1932 to 
Christmas, 1933 ........ = 

Automatic Knife-Blade Grinding Machine (Jilus.) 

Ignition of Acetone-Air Mixtures 

Pan Feeder for Crushing Installations (//lus.) 


. 708 | 


|abundantly, met. How long we shall continue to 
be able to do this must remain a matter of specu- 
lation, though it is a matter which ought to influence 
the Realpolitik of our Governments more often 
than it generally does. It is easy to gather what 
the result may be if it is unduly neglected, by 
| studying the conditions in Germany in the latter 
days of the war and the early days of the peace, 
conditions which led scientists in that country to 
consider ways and means both of increasing home 
706 | production and of devising new methods of supply. 
709 |. A substance, which it is not going too far to say 

; | is fundamental for the well-being of the human 
719 | Tace, is sugar. In this country we have available 
710 | such ample supplies of this commodity that although 
710 | practically the whole of our requirements have to 
712 be imported, the attempts that have been made to 
2/encourage its production from native beet have 
already cost our taxpayers 24,000,000/., without 
| placing the industry concerned on a firm enough 
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3 | foundation to meet the competition of the cane- 
713 | growers of Cuba or the beet growers of Czecho- 
713 | slovakia. On the other hand, Germany has no 
713 | such resources available, and combining this want 
713 | with her determination to become as far as possible 
715 | self-supporting, it is not surprising that her scientists 
716/ have for long been making valiant attempts to 
717 | discover whether the sugar she requires cannot be 
17 | P 
71g| produced from such materials as she has at her 
718 | 4. 

| disposal. The results of some of these researches 

| were interestingly described in a paper on “ The 

| Utilisation of Wood for the Production of Food- 
718 | stuffs, Aleohol and Glucose,’’ which was read before 

| the Institution of Chemical Engineers, on Wednes- 
718 | day, November 15, by Dr. Friederich Bergius. 
719 : . : , 

| Dr. Bergius, whose name will, of course, be 
720 | familiar to readers of ENGINEERING as the inventor 
721|of a process of producing liquid fuel from coal, 
721 | began by pointing out that it was in 1811 that 
722 | Kirchhoff first saccharified starch by means of 
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THE PRODUCTION OF FOOD- 
STUFFS FROM WOOD. 


Man, considered as a machine, requires a constant 
supply of fuel in the form of food for his operation ; 
and past experience has shown that the best mater- 
ials for that purpose are the various compounds of 
carbon, hydrogen and oxygen, with other substances, 
such as iron and phosphorus, in much smaller pro- 
portions. The methods by which the fuel or food is 
converted into utilisable energy is a matter for the 
physiologist, the dietitian, and even the gastronomic 
expert, and their determination is not simplified by 
the fact that the human machine, unlike many of 
its mechanical counterparts, is far from being 
standardised. So much, in fact, is standardisation 
lacking that the saying that what is one man’s 
meat is another man’s poison has long become 
proverbial. But however curious and particular 
the -processes of digestion, and however ingenious 
and lucrative the means at present available for 
stimulating them, we shall have, until the time arrives 
when the synthetic meal foreshadowed by Stephen 
Leacock becomes an actuality, to depend in one 


| dilute acid, and that a year or two later Braconnot 
| found that cellulose could be converted into sugar 
| by treating it with concentrated oil of vitriol. In 
the middle of last century Melsens and Béchamp, 
among others, succeeded in extracting sugar from 
wood, and later on attempts were made to convert 
the solution thus obtained into alcohol by fermenta- 
tion. Though some use was made of these discover- 
ies during the war, the result was not a success 
economically and was mainly of importance because 
it enabled the serious shortage of alcohol then 
obtaining to be partly counteracted. At the same 
time, for reasons we have already mentioned, 
Dr. Bergius and his associates began to build up 
'the wood-sugar process which bears his name, 
|though, as he modestly said, it is not solely his 
invention. The essential feature of this process is 
that the sugar-containing solution, produced as the 
result of the reaction between the wood and 40 per 
cent. hydrochloric acid, is utilised to treat fresh 
wood, so that the sugar concentration is increased 
and an equilibrium between the hydrochloric acid 
and the cellulose is finally obtained. The difficulty 
and expense of recovering the surplus acid, which 
is necessary to the process, from the first weak 
sugar solution are therefore overcome and not more 
than 10 per cent. of the acid is lost. 

The statement that it took from 1916 to 1920 to 
raise this laboratory success to an industrial scale 
and to build a battery of ten vessels with an aggregate 
capacity of 1,000 litres will surprise no one, and it is 
perhaps a sufficient indication, now that success has 
been achieved, of the difficulties that had to be 
overcome. The degree of that success is shown by 
relating that by 1925 it was possible to construct 
a plant at Geneva with an aggregate capacity of 
40,000 litres, the objects of which were to determine 
the technical conditions of wood-saccharification, 
to discover the necessary ratio between the raw 





form or another on the kindly fruits of the earth 
for our sustenance. 
In the matter of food supply this country has | 
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materials—wood and hydrochloric acid—the final 
product and the energy consumed and to instruct 
the staff. Continuous running demonstrated that 


long since ceased to be self-supporting. But we | the equipment could be made absolutely acid-tight in 
have up till now, either as the result of good fortune spite of the complicated system of piping, and that 
or good management, been able to draw on the both the sugar concentration and the yield were 
resources of the Dominions and other lands for higher than before. As a result the construction of 
what we cannot produce ourselves; so that even an even larger factory was begun at Mannheim- 
during the war, thanks to the command we had Rheinau, and this has been in continuous operation 
over the seas, our needs were adequately, if not since its completion in May last. 
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This plant consists of eight diffusers, each with a 
capacity of 20 cub. m. (700 cub. ft.), or five times 
that of those installed at Geneva. These diffusers 
are built of iron lined with small acid-resisting tiles 
laid in special cement. The raw wood, which 
normally contains from 20 per cent. to 40 per cent. 
of moisture, is first cut into pieces, about the size 
of a corn kernel, in mills and is next dried, so that 
its moisture content is reduced to 1 per cent. It 
is then moistened with sugar and hydrochloric acid 
solution drawn from the last diffuser of the series, 
and is introduced into the first diffuser. After a short 
interval fresh highly concentrated hydrochloric 
acid is pumped into the last diffuser, the liquid from 
which is drawn off into the penultimate diffuser. 
The liquid from the latter is taken off into the next 
diffuser in the range and so successively until the 
first is reached. The solution at the top of the 
first diffuser, which normally contains about 35 per 
cent. of sugar, is drawn off to the distillation plant 
and a new filling operation can then be started. 

Distillation of the acid is effected at a tempera- 


ture of from 40 deg. C. to 50 deg. C. to prevent de- | 


composition of the sugar and to maintain the acid in 
the concentrated form. As materials normally used 
in the construction of distillation plants are non- 
resistant to concentrated hydrochloric acid, and as 
stoneware could not be used, owing to its low heat 
conductivity, the solution is introduced into a 
vacuum apparatus, and is there brought into 
intimate contact with an oil, which serves as a heat 
carrier. In this way a solution containing about 
60 per cent. of sugar and 8 per cent. or 9 per cent. 
of hydrochloric acid is formed. The oil used as a 
heat carrier is easily separated from this solution and 
after being reheated to about 100 deg. C. in a steel 
coil is led back to the vacuum apparatus. The 
sugar syrup is dried by hot air, so that dry crystals 
separate out in finely divided form and fall into a 
cyclone, where the air which is now loaded with 
water and hydrochloric acid also escapes. 

The hydrochloric acid from the diffusers is 
recuperated by treating it with hydrochloric acid 
gas, and at the same time the acetic acid from the 
wood which has been absorbed in this solution is 
distilled and condensed. It is finally removed, 
together with the water, by passing the mixture 
through calcium chloride at a temperature which 
ensures that the hydrochloric acid is gaseous. 

As a study of the process shows, the wood is 
converted into three components. Of these, the 
lignin can be briquetted, and, as it has a calorific 
value of 9,000 B.Th.U. per pound, can be used in 
that form as fuel, or for other purposes. The acetic 
acid is recovered in practically pure form, while 
the sugar contains about 2 per cent. of hydrochloric 
acid, a small percentage of inorganic compounds 
from the wood and some moisture. It can be used 
in its primary form in which the content of reducing 
sugars is about 90 per cent., as a carbohydrate cattle 
food with good results, and after inversion can be 
fermented to produce alcohol, lactic acid and other 
products. It can also be converted into chemically 
pure glucose either in the anhydrous or crystallised 
states. 

The process has therefore reached a stage when 
it would seem possible that it can play a part in 
solving the problem to which we have already 
drawn attention, and we shall watch with interest 
the effects that it may have in this direction. To the 
engineer it has a less general interest which, however, 
is not without its importance. As Dr. Bergius said, 
success in finding the right apparatus and the proper 
constructional materials has only been achieved as 
the result of a great deal of experimental work. 
Engineers accustomed to handle steel and other 
metals have, in fact, had to adapt themselves to the 
employment of completely different materials. It 
was not at first easy, for instance, to construct 
stoneware pipes hundreds of yards long and contain- 
ing scores of valves, or to discover the best material 
or combination of materials to protect the metal 
parts from the hydrochloric acid. Both these pro- 
blems have been solved, however, and a real con- 
tribution to our knowledge of chemical engineering 
has thus been made. The process is of less inter- 
est in Great Britain than elsewhere, but Dr. Bergius 








SHIPBUILDING AND STEEL TRADES. 


Tre demand for British steel for shipbuilding is 
steadily increasing and may be expected so to 
continue for three reasons. There is at the present 
time a considerable revival in shipbuilding in this 
country, following the longest and deepest depres- 
sion ever known since iron and steel were adopted 
in the industry. In the second place, little or 
nothing but home-made steel is now employed by 
our shipbuilders. Imported steel is almost off the 
market, due to the satisfactory operation of the 
British steel-makers’ rebate scheme, altered exchange 
values, and the recent advance in foreign steel 
prices. Thirdly, steel is replacing wood in the case 
of hatches and hatch covers, decks, bulkheads, 
boats and spars, derrick jibs, cabin partitions, 
furniture and fittings, and we are getting near the 
all-steel ship, just as we are moving towards all-steel 
railway rolling-stock. 

Parts of ships, other than their hulls, boilers and 
engines, have still continued to be made largely of 
wood, but a change is now being witnessed. Fires 
in cabins, especially of liners, have become too 
frequent, caused possibly by careless cigarette 
smoking, possibly by fused electric wires, or by the 
increased use of oil. Shipowners and builders are 
now adopting steel in place of wood as a safeguard 
against fire, or the spread of fire. Disasters due to 
wooden hatches breaking under heavy seas are also 
causing steel hatches to be favourably considered. 
Some have already been adopted, and this develop- 
ment is likely to continue. Economic conditions 
are favourable to steel as against wood as at no 
previous time, the latter being much dearer than 
before the war, and tending to get more scarce and 
more expensive. Further, it cannot be improved 
in quality. On the other hand, steel is nearly as 
cheap as it has been at any time. Improved as it 
has been in strength and resistance characteristics, 
resulting in lighter weight of plate, bar or casting, 
per unit of stress, steel is now really cheaper than 
before the war. Our metallurgists have done great 
work in the last 20 vears in improving quality and 
in reducing its liability to deterioration by the 
action of water, acids, and heat. Stainless steel, 
though still costly, is being increasingly employed 
instead of brass. 

The steel-makers’ rebate scheme has operated 
effectively. It was introduced to check foreign 
competition. A rebate was offered periodically to 
buyers who undertook to use British steel only. 
The use of home-made material has also been 
increased by the linking up of shipbuilding and 
steel firms. At the present time, by means of the 
tariff and the higher prices of foreign steel, imports 
for shipbuilding have been nearly eliminated. 

Of the revival in shipbuilding there can be no 
question, and this is naturally helping the steel 
and related industries. Twenty thousand more men 
are employed in shipyards than 15 months ago, and 
the number may be expected to increase. Clyde, 
Tyne and Belfast firms, among them, booked orders 
for 100,000 tons of merchant shipping in November, 
and in the six weeks ended December 16 more 


orders were booked by British shipbuilders than in | 


the whole of 1932. The scrapping of old tonnage is 
proceeding at about five times as quickly as in 
1932, the price of scrap steel having advanced by 
more than 100 per cent. This ensures both money 
and room for more new ships. The revival in 
merchant shipbuilding, coupled with three British 
naval programmes running concurrently, will start 
the New Year with more than 20 per cent. of the 
building berths occupied, as compared with only 
5 per cent. at one time in 1932. Of the orders 
placed since the middle of October, varying shares 
have gone to Belfast, Govan, Port Glasgow, 
Greenock, Linthouse, Dumbarton, Partick, Scots- 
toun, Aberdeen, Leith, Troon, Wallsend, Sunder- 
land, Shields, the Tees, and Mersey yards. There is 
a marked revival in trawler building, Beverley and 
Selby yards being active after a spell of deep 
depression. 

A factor calculated to carry the shipbuilding 
revival further than might be imagined is the great 
improvement effected in ship construction and 
equipment in the last three or four years. The 


states that even here glucose can be produced at a| quality of steel has been improved and the price 
low price from imported wood. 


kept low, boilers and engines have been made 





much more economical, carrying capacity in relation 
to engine-room, boiler-room and bunker spaces has 
been increased, the consumption of fuel in relation 
to speed and cargo space and the saving of labour 
by the latest firing methods and loading and dis- 
charging facilities have all contributed so con- 
siderably that owning firms will be compelled to 
have very modern fleets if they wish to retain their 
business. The day of thirty and forty-year-old 
ships is past. The modern ship is so much more 
easy and cheap to operate that owners will be 
obliged to get rid of old vessels and make the 
necessary replacements. The much increased price 
of steel scrap is assisting this movement. 

After something like stagnation in work on 
overseas accounts, there is now a renewal of custom. 
Contracts have been booked in recent weeks to 
build ships for Chinese, Polish and Brjtish Dominion 
owners, and more are expected. Greek owners, long 
content to buy our second-hand vessels, are also 
considering the question of ordering modern British 
ships. 

The big Cunarder, on which work has been 
suspended for two years on the Clyde, is now to be 
proceeded with, and a sister vessel will possibly be 
commenced on the Tyne. 

In naval construction work, employment is 
increasing almost week by week, and this state of 
affairs is likely to continue for many months. The 
1931 British naval programme, held back in the 
hope that an international disarmament scheme 
might be agreed to by the Powers, is still uncom- 
pleted. The 1932 programme has barely arrived 
at the work stage, and only a few of the vessels 
included in the 1933 programme have yet been 
placed with builders. A small volume of work is 
on hand for the Brazilian and Portuguese Govern- 
ments. In the coming year it is probable that 
there will be as many as 50 war vessels of various 
kinds under construction or fitting out concurrently. 
Some slight revision in the direction of greater 
displacement has been decided upon in the case of 
the latest cruisers to be ordered by the Admiralty, 
in which connection the remark of Sir Alexander 
Kennedy may be noted, to the effect that one 
9,000-ton cruiser provides as much employment as 
20 cargo ships each of about 8,000 tons. 

It is quite possible that a supplementary British 
naval programme may become necessary. The 
British example in reducing armament has not 
been followed by foreign Powers, and several Powers 
have decided greatly to increase their navies and 
other forces, so that our position in fighting ships and 
convoys, relatively to our dependence on imports 
of food and industrial materials and to our Imperial 
obligations, has become one of grave concern in 
the opinion of many well qualified to offer an 
opinion. There are also good prospects of foreign 
contracts being placed with British shipbuilders, 
steel makers, gun, projectile, and armour manufac- 
turers. Several Powers in South America, the 
Near East, and Western Europe are contemplating 
either materially increasing their navies or replacing 
old ships and guns by new, and as these Powers 
have no plants suitable for naval shipbuilding, &c., 
British firms may be expected to secure a good 
proportion of the work involved in the programmes 
of these smaller Powers, though Italian competition 
will have to be reckoned with. The work, including 
steel and guns, projectiles and armour, as well as 
the actual shipbuilding, that our firms are at present 
tendering for is estimated at about £50,000,000. 
Indeed, Brazil alone proposes to spend about 
£30,000,000. 

The revival, and its prospective improvement, 
is certainly to be welcomed from an employment 
standpoint, for there has been a national danger of 
losing skill in shipbuilding. Since 1920 the number 
of British shipyard workers has been reduced by 
one-half, and of the half that continues attached to 
the industry, between 50 per cent. and 60 per cent. 
have long been unemployed. A return to better 
times will result in relief in many directions where 
it has been sorely needed. 








THe Levant Farr at Tet Aviv.—Messrs. Imperial 
Chemical Industries, Limited, are erecting a large pavilion 
of their own at the forthcoming Levant Fair at Tel Aviv. 
This, which will be a permanent structure, will be situated 
close to the main British Pavilion. 
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NOTES. on this . due - ve inefficiency of ene ae 
Ferrous Corrosion TESTS IN THE UNITED STaTEs. peg one Hy joint oan oo sagen = aetaie the 
Tue American Society for Testing Materials has | repair of wagons. The facilities that such efforts, 
for some years past been active in the organisation properly conducted, should produce, it is thou ght, 
of field tests and the collection of data relating to) should result in the resumption of full production 
the corrosion of metals. The work on iron and steel | hy the mines and effective utilisation of capital and 
is entrusted to a committee of the Society, which |jahour. An iron and steel works with a daily 
has appointed a number of sub-committees, each | capacity of 500 tons was originally contemplated. 
responsible for the investigation of some particular | Instead of preparing, in this single initial step, to 
phase of the problem. A report containing an ‘supply what would amount to one-quarter of the 


account of the work done and the results obtained is 
issued annually, and that for 1932-33 has recently 
been published. Owing to the length of time required 
for the tests and to the difficulty of interpreting 
results when a series of investigations is incomplete, 
conclusions, if drawn at all, are only of a tentative 
nature and the report is mainly a statement of the 


‘total consumption of the country, it has been 
| decided to plan for half of this quantity. Iron ore 
and coal are obtainable from mines to the north 
and south of the river, but difficulties in procuring 
suitable coal for coking have not been entirely 
overcome. The coal fields have been tested by 
drilling for suitable fuel. A sulphate of ammonia 


progress made during a period of twelve months. | plant involving a capital expenditure of 11,000,000 
The present report is mainly concerned with field |qols, has been under consideration. Another 


tests and sea-water total-immersion tests of | important item in the programme is the founding | 


copper-bearing and non-copper-bearing steel and|of a central machine works. For the erection of 
iron sheet, and with field-tests and specifications | these, a plot of land has been purchased by the 
for metal-coated specimens. The field tests on | Government from the Hsiakuan Municipality, but 
sheet are conducted at Annapolis, Maryland, where the agreement of the banks in Shanghai to finance 
some 480 black sheets of No. 16 and No. 24) the construction, with a loan of 300,000 dols., was 
gauge have been exposed to the atmosphere since | Jater cancelled, owing to the financial stringency 


October 17, 1916. The specimens comprise soft caused by recent hostilities. Funds for the purchase | 


iron, wrought iron, and dead-mild Bessemer and |of machines have been arranged for, but the con- 
open-hearth steels; most of the copper-bearing | siderations of the type of machinery to be produced 
sheets contain from 0-2 per cent. to 0-3 per cent. of have not been completed. A hydro-electric scheme 
copper, while the mnon-copper-bearing contain | on the upper reaches of the Yangtse, with a generat- 
usually well under 0-1 per cent. of copper. Up tilling capacity of 200,000 kW, has also been con- 
April, 1933, none of the No. 16-gauge sheets had | templated, but it was now regarded as too expensive 
failed by perforation ; on the other hand, 4 of the | jn first cost to be considered in the present financial 
copper-bearing and 44 of the non-copper-bearing | conditions. The whole proposals, industrial, mining 
No. 22-gauge Specimens had become perforated. | and agricultural, will involve the expenditure of 
These results indicate that under the conditions of | 600,000,000 dols., divided over four years, and it is 
the test, the presence in iron of a small proportion | thought that it will be possible to raise this by the 


of copper is beneficial in resisting atmospheric 
corrosion. In the sea-water total immersion tests 
made at Key West, Florida, and Portsmouth, New 
Hampshire, No. 22-gauge sheets, first exposed in 
March, 1927, have now all failed, probably by 
perforation, although this is not stated definitely. 
About 25 per cent. of the 16-gauge sheets exposec 
at the same time have also failed. The tabulated 
data given for the 22-gauge sheets at Key West and 
Portsmouth appear to indicate that in sea-water, 
under the conditions of the test, the copper-bearing 
steels and irons give little, if any, longer service 
than the non-copper-bearing materials. The sub- 
committee in charge of the field tests on metallic 
coatings have come to the conclusion that the 
resistance to corrosion of zinc coatings depends 
substantially on the weight of the coating and not 
on the process by which the coating is applied. 
Hot-dipped aluminium coatings, which are usually 
heavy, have given good protection at all the testing 
stations. A year’s exposure of electro-plated nickel 
coatings on steel indicates that, as in the case of 
zinc coatings, the protective value is determined 
principally by the total thickness of the nickel 
deposit or of the nickel and underlying copper 
deposits. Coatings having a total thickness of less 
than 0-0005 in. were found to have little protective 
value, while those having a thickness of 0-002 in. 
were nearly perfect. 


Tue INDUSTRIAL DEVELOPMENT OF CHINA. 


A draft scheme has recently been put forward by 
the Minister of Industry, Chen Kung-Po, of a four- 
year industrial plan for China, an exposition of 
which was given by the originator in a recent 
issue of the Chinese Economic Journal. Recognis- 
ing the very varied conditions that exist throughout 
China, it has been thought advisable to restrict the 
first activities to the development of a central area. 
That chosen as the most suitable, the Yangtse 
Valley, which extends through six of the most 
fertile provinces, will bring within reach the pur- 
chasing powers of 200,000,000 people. It is thought 
that if key industries can be successfully founded 
in four years in this territory, the basis will be | 
established for a truly united China. The proposals | 
naturally cover agriculture and mining, as well as 
general industry. Some of the industrial proposals 
are of great interest. While there are many 
collieries in China, 2,000,000 tons of coal are imported 
to the Yangtse Valley every year. It is believed 


| introduction of State monopolies. 








THE LATE MR. G. J. CHURCHWARD. 


| THe tragic circumstances of the death on 
| Tuesday, the 19th inst.. of Mr. G. J. Church- 
| ward, at Swindon, will come as a shock to many 
engineers to whom his person and name are well 
known the world over. In crossing the line, 
| Mr. Churchward appears to have been knocked 
down by the Fishguard express, one of the services 
| whose reputation he did so much to establish. In 
|many ways the position Mr. Churchward held in 
the railway world was unique, and the work of his 
department on the Great Western contributed very 
largely to the high reputation the line has for many 
years had with the travelling public, while contri- 
buting something quite distinctive to British 
practice. 

Mr. Churchward was born on January 31, 1857, 
at Stoke Gabriel, Devonshire, and after early 
education was articled as a pupil in the locomotive 
department of the South Devon and Cornwall 
Railways. In 1876 this line became part of the 
| Great Western system, and Churchward was moved 


to Swindon, working in 1877 in the drawing office, | 


but later was appointed inspector of materials. 
In 1882, he was appointed assistant manager of 
the Carriage and Wagon works, and three years 
later, on the position beeoming vacant, was pro- 
moted to the position of manager. In 1895, he 
was transferred to assistant locomotive works 
manager, and in 1896 to the post of manager of 
the Locomotive Works at Swindon, retaining this 
position for only one year, when he was made 
chief assistant to the locomotive superintendent. 
His promotion to the position of chief mechanical 
engineer of the railway was dated May, 1902, and 
he retained this post until the end of December, 
1921, when the amalgamations taking place at 
that time made it desirable, as in many other 
cases, to retire some of the older men in order to 
ensure the prospect of continuity of control during 
the heavy reorganisation rendered necessary. 
During Mr. Churchward’s regime at Swindon, he 
devoted a great deal of attention to the develop- 
ment of locomotives of adequate power to cope 
with the heavy work necessary on the system, 
at the same time revising all designs on lines which 
resulted in wide-reaching standardisation and 


simplification. At one time it was the custom on 
our railways to consider each demand for additional 
power as a thing by itself, with the result that 
classes multiplied inordinately. Although other 
| particular instances of large individual classes may 
be found, it is probable that credit for the adoption 
| of the first general standardisation scheme at home 
| belongs to Sir J. A. F. Aspinall, whose work on the 
Lancashire and Yorkshire Railway in this connec- 
tion was particularly thorough. To Mr. Church- 
ward is due credit for early appreciation of the 
advantages offered, and the persevering application 
of the principles on a very large system involving 
|many different types of traffic, while still retaining 
|elasticity sufficient to permit of meeting further 
|developments. The task was no light one, and, 
| of course, was of a kind which can never have 
| actual finality, but the work was so successful that 
|the public even became quite familiar with the 
| characteristics of Churchward engines, &c. 

One of the principal units which Mr. Churchward 
|early took in hand was the locomotive boiler. In 
|this connection one .of Mr. Churchward’s strong 
| characteristics exerted itself. As a member of the 
‘then Master Mechanics’ Association, of America, 
|Mr. Churchward was intimately acquainted with 
locomotive practice as developed in the United 
States, and in the course of his work did not hesitate 
to blend ideas derived from this with progressive 
| British thought. His introduction on the Great 
Western of the tapered boiler, already common in 
America, was much discussed, but Mr. Churchward 
| persisted in contending for its advantages, and it 
became the standard form on the line. In 1906, 
he read a paper on the subject of large locomotive 
boilers before the Institution of Mechanical Engi- 
|neers, which was accorded a discussion, as was the 
wont in those days, in which all the prominent 
railway mechanical engineers in the country took 
part. 

Another feature in which Mr. Churchward joined 
in American practice rather than British was the 
adoption of 225-lb. steam pressure. This was a 
good deal higher than was customary here when 
he made this his standard, from 160-180 lb. being 
much more usual. Again Mr. Churchward’s front 
end arrangements resembled American practice, 
carefully adapted to British ideas. His departure 
from the conventional smoke-box built on to a 
| vertical smoke-box tube plate bolted by a straight 
|horizontal joint to the cylinder casting, and his 
|adoption of the cylindrical smoke-box forming a 
|continuation of the boiler barrel, was accompanied 
| by what was, virtually, American practice, in the 
|combined cylinder and saddle arrangement. As 
|regards mechanical arrangements, Mr. Churchward 
'had great faith in four cylinders, and adopted a 
| stroke of 30 in., which was much longer than that 
|common in British practice. This short recital of 
details cannot be closed without some reference 
| to the “‘ Swindon ” superheater, which Mr. Church- 
ward developed and successfully applied when this 
| subject was still being only tentatively dallied with 
on other lines. It is quite impossible to go into 
all the features which made his designs distinctive. 
His years of office were notable for trials in this 
country of the De Glehn compound, while many 
will remember with interest the production of the 
Great Bear, then regarded as a demonstration of 
the ultimate possible limits of design, but not now 
so far divergent from the normal for certain classes 
of service. 

It was in Mr. Churchward’s time that the regular 
non-stop run to Plymouth (225-7 miles) was intro- 
duced, a trip of no little difficulty, since the charac- 
teristics of the first and second halves of the journey 
are so different. In many other directions, Mr. 
Churchward’s work ‘did much to put the Great 
Western in the forefront in the minds of the travelling 
public. 

As is well known, there exists at Swindon a 
locomotive testing plant, employed for running in 
locomotives after repair, &c. This plant is the 
only one of its kind in this country; it followed 
the installation of the plant at the St. Louis Exhi- 
bition, later put down at Altoona, and on which 
so much research work has been accomplished. It 
has always been a matter of regret that it was not 
possible to utilise the Swindon plant for corre- 
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sponding work on British locomotives. This plant 
has several times been referred to in our columns. 

To go into great detail into Mr. Churchward’s 
work is not possible in short compass, and sufficient 
matter is probably already on record. A retrospect 
covering his years of office gives a picture of great 
activity of a strong nature, intent on thoroughness 
all through his department, and although subse- 
quent years have shown that others can maintain 
practice at an equally high, or perhaps even higher, 
level, the railway world undoubtedly lost an 
important figure when Mr. Churchward retired. 
When the conditions he had to face on his appoint- 
ment are properly realised, it will readily be 
admitted that Mr. Churchward’s accomplishments 
were undoubtedly of a high order. 


THE LATE MR. S. E. SAUNDERS. 


WE regret to record the death of Mr. Samuel Edward 
Saunders, which occurred in the Isle of Wight on 
Sunday, December 17, at the age of seventy-seven. 
He had for many years been concerned with the design 
and construction of high-speed motor boats, and just 
before the war took up the building of aircraft with 
some success. 

Mr. Saunders was born at Streatley, and it is recorded 
that when quite a lad he built a small dinghy entirely 
by himself, which was hauled through the streets on 
a truck to show of what youthful genius was capable. 
At a more mature age he set up a boat-building busi- 
ness at Goring-on-Thames, which was afterwards 
transferred to East Cowes, Isle of Wight, eventually 
being converted into the firm of Saunders-Roe, 
Limited, of which he was president at the time of his 
death. The concern became well known throughout 
the world for the construction of lifeboats and fast 
motor boats, among the vessels of this class for which 
it was responsible being the Ursulas, two 50-ft. boats 
which were owned by the Duke of Westminster, and 
the Maple Leaf IV, with which Sir E. Mackay Edgar 
won the British International Trophy in 1912 and 1913. 

A year or two before the war, Mr. Saunders took up 
aviation construction, and in conjunction with Mr. 
T. O. M. Sopwith designed and built what is stated to 
have been the first flying boat in Europe. This won 
the Mortimer-Singer prize for seven consecutive 
landings on land and sea, the pilot being the late Mr. 
Henry Hawker. 

This boat was designed from aeronautical, rather 
than marine experience, a method of procedure which 
was highly developed during the war with great 
success. At the same time, it was realised that it was 
more logical to make a boat, which would fly, rather 
than an aeroplane, which would float, and by 1918 
the flying boat had become an amphibious machine, 
whose marine and aeronautical functions were given 
separate consideration. This change of outlook, for 
which Mr. Saunders was in a great degree responsible, 
was important because it provided a system which 
could be progressively expanded in accordance with 
requirements. As a result, it was possible to design 
a flexible all-timber hull, which gave an all-round 
improvement in water performance, and above which 
a superstructure with satisfactory aerodynamical 
characteristics could be placed. ; ; 

Mr. Saunders was appointed an officer of the Order of 
the British Empire for his war services, and was also a 
Chevalier de Ordre de St. Charles de Monaco. He 
was elected a member of the Institution of Naval 
Architects in 1905. 


Nortu-East Coast Instirvtion or ENGINEERS AND 
Surpsurtpers.—The Council of the North-East Coast 
Institution of Engineers and Shipbuilders, Bolbec Hall, 
Newcastle-upon-Tyne, 1, has awarded the Institution 
Scholarship for 1933 to Mr. W. L. Stewart, and a grant 
of 501. to Mr. J. C. Matthew, both of whom are students 
at Sunderland Technical College. The George Mitchell 
Harroway Scholarship has been awarded to Mr. G. G. 
Harforth, who will study naval architecture at Arm- 
strong College. In addition to the above awards, the 
Institution Scholarships of Mr. E. J. C. Statham (1931) 
and of Mr. J. C. Brown (1931) have been continued for a 
further year. 

CANADIAN ELectrricaL STaNDARDs.—The Canadian 
Engineering Standards Association, National Research 
Building, Ottawa, has issued two new specifications 
under Part II of the Canadian Electrical Code. These 
deal, respectively, with portable displays and incandescent 
lamp signs, and floor surfacing and cleaning machines, 
and outline the conditions which must be met to secure 
approval for the sale of these types of equipment in 
Canada. They should, therefore, be of interest to 
exporters. It may be recalled that practically all 
electrical apparatus now made in the Dominion is being 
tested temporarily by the Ontario Hydro-Electric Power 
Commission, and that these tests are based on the 
specifications of the Canadian Engineering Standards 
Association. 
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THE POSSIBILITIES OF THE 
INDEPENDENTLY-SPRUNG WHEEL. 


To THe Eprror or ENGINEERING. 


Str,—We have read with much interest the article 
on “The Possibilities of the Independently-Sprung 
Wheel,” which appeared in your issue of December 8, 
1933 (page 619 ante). The author remarks, inter alia, that 
English manufacturers have until very recently shown 
little interest in the use of separate wheel suspension. 

We venture the opinion that so far as the larger 
cars are concerned this may be due largely to the 
high standard of efficiency of the present methods of 
suspension used on British cars. On the larger 
Sunbeam models we employ semi-elliptic springs, both 
at front and rear, and in letters received from Sunbeam 
owners, both at home and also overseas, where rough 
roads are the rule rather than the exception, the 
efficiency of the springing is usually singled out for 
comment. 

With the smaller types of car other factors enter into 
the design of a satisfactory suspension system. When 
we contemplated introducing a car of comparatively 
small size, we made exhaustive experiments in regard 
to springing, and eventually decided that independent 
front-wheel suspension was the best system to adopt. 
We were particularly desirous that our small car—the 
12-8-h.p. Sunbeam “ Dawn ”’—should have the same 
smooth riding qualities as our larger models, and we 
developed our system of front suspension with this end 
in view. Our own tests, and the opinions of many 
competent critics who have tried Sunbeam “ Dawn ” 
models over a protracted period, prove that the Sun- 
beam independent front-wheel suspension system gives 
smooth riding and road-holding qualities in every way 
comparable with those of our larger models. 

Yours faithfully, 
For THe SunBeAM Motor Car Company, LIMITED, 
J. W. MILLs, 
General Manager. 
Wolverhampton, 
December 18, 1933. 


THE MEANING OF STRESS. 
To THe Epiror oF ENGINEERING. 

Srr,—lIn the course of the review of the three books 
on structures in a recent issue (page 660, ante) a point 
is mentioned which has caused trouble to probably 
most students of this subject, viz., the meaning of the 
word “stress.” It seems possible clearly to dis- 
tinguish between the meanings by always using the 
word “ stress’ to denote the total force in, or reaction 
of, the material to the external applied load, and “ unit 
stress” (or “intensity of stress”) to denote this 
quantity divided by the cross-sectional area of the 
strained material. If the word “stress” and the 
phrase “unit stress” are thus used, it will be seen 
that “force” and “stress” are synonymous when 
drawing Maxwell diagrams, that confusion between 
total force and intensity of stress is impossible, and 
that there is no present need to enlarge technical 
terminology to cover this point. 

Yours faithfully, 
W. Boorn, Assoc.M.Inst.C.E. 

Normanby, Eston, Yorks. 

December 19, 1933. 


HIGH-SPEED DIESEL ENGINES 
FOR MARINE SERVICE. 
To THE Eprror oF ENGINEERING. 


Srr,—Reading with much interest your report of 
Mr. Ricardo’s lecture in which he suggests a large 
number of small C.I. engines in place of one large 
engine for ship propulsion purposes, a few points come 
to mind which are perhaps of sufficient importance to 
claim the attention of your readers. 

If we assume a range of engines of equally correct 
and similar form, but varying greatly in size, the weight 
per horse-power will be in proportion to the size of 
the engine in each case. 

In large engines the addition of piston rods and cross- 
heads adds reciprocating weight and reduces piston 
speed and horse-power. Thus in an installation with 
engines of 6-ft. stroke we could expect the total engine 
weight to be 12 times that in an installation of same 
power having engines of 6-in. stroke. Similar reasoning 
can no doubt be applied to weights of dynamos, perhaps 
in a lesser degree. Hence the installations having the 
least total weight of engine and dynamo would embody 
the smallest size of engines practicable. 

On the other hand, as the size of engine is reduced, 
the total weight of pipes, cables, valves, switches, &c., 
may be increased, due to the number of units to be 





served. This increase is not easy to estimate in a 
comparative manner, and would depend on a number 
of factors, but it would seem to argue against large 
numbers of small engines, where the total weight of 
accessories would exceed the total weight of engines. 

Apart from the humorous reference to an engine- 
room “clerk,” no doubt the multiplicity of small 
engines would call for more engine-room staff, at first, 
if not always. Failure of a general lubricating oil 
main pipe or of a general water cooling main could be 
completely disastrous. 

It should be evident that small engines running at 
2,000 r.p.m. would “ fatigue ” their material in con- 
tinuoys running in one-twelfth of the time that a 
large engine running at 167 r.p.m. would, due to the 
more frequent reversal of stress. 

The large Diesel engine with air-blast injection does 
not call for finely prepared fuel, but can burn residues, 
waste oil, &c., and its speed of revolution is so slow that 
each charge of fuel remains in the cylinder long enough 
to be properly consumed. The small OI. engine, 
without air blast, requires a distilled fuel, and due to 
its speed of revolution, it can retain each charge barely 
long enough to give proper combustion. The amount 
of fuel consumed per horse-power would appear to be 
about the same in all sizes of engines. 

If Mr. Ricardo’s suggestion were modified so as to 
use engines of Diesel type, of six cylinders each, of 
12-in. to 15-in. bore, a satisfactory result should be 
obtained. The following are to be noted :— 

(1) Weight per horse-power would be low in com- 
parison with very large engines. 

(2) Each cylinder might give 100 brake horse-power, 
and 10 six-cylinder engines would give 6,000 brake 
horse-power, and would conform to a reasonable engine 
room, pipe arrangement, and personnel. 

(3) Engines of this size are suited to continuous 
running, and are not subject to “ fatigue,” in con- 
sequence being reliable. 

(4) The engines would consume the crudest and 
cheapest commercial fuel which is used in Diesel en- 
gines, and would also work on any of the finer kinds. 

(5) The engines would be suited to long periods of 
running, and the inlet and exhaust valves would work 
in easily removable cages and seats, which could be 
quickly exchanged, with spares, so that for valve 
grinding an engine would be stopped for an hour or 
two at most. 

Any one engine could be stopped for emergency 
repairs aboard, while the others carried on, and should 
not be difficult to remove and replace by a spare engine 
while the ship is in port. In the above I am assuming 
that transmission of power from 10 engines to two or 
three propellers would be electrical, the reverse motion 
of propellers being also electrical. 

Yours faithfully, 
James A. NEILSON. 

45, Lyndhurst-road, 

Reading. 
December 15, 1933. 








THE TRAINING SHIP ‘* ALMIRANTE 
SALDANHA ”’ FOR THE BRAZILIAN 
NAVY. 


THE naval tradition of Brazil is connected with that 
of Great Britain by ties of long standing, since in 1822, 
a British admiral, Lord Cochrane, assumed, at the 
invitation of the Brazilian Government, command of 
its navy. In the century and decade following, British 
shipyards contributed almost exclusively to the 
formation of the Brazilian fleet, and it is pleasant 
to be able to record that the constructional skill of 
this country is still employed in maintaining the 
efficiency of that service. On December 19, there was 
launched at the Naval Construction Works of Messrs. 
Vickers-Armstrong, Limited, Barrow-in-Furness, the 
Almirante Saldanha, a training ship for midshipmen 
and cadets. The name of the vessel perpetuates the 
memory of Admiral Saldanha da Gama, formerly 
Director of the Brazilian Naval College, an officer held 
in high regard by his colleagues and subordinates. 
The ship herself is particularly interesting in view of 
the completeness of her equipment. In order to 
afford experience in seamanship under sail, she is 
rigged as a four-masted barquentine, whilst to enable 
the young officers to familiarise themselves with the 
conditions of power-driven vessels, and to make avail- 
able additional power when desired, a compression- 
ignition engine driving a single propeller is provided. 
The length overall is 305 ft., and the length between 
perpendiculars 262 ft. 5 in., the rather unusual differ- 
ence between the two dimensions being accounted for 
by a strongly-raked cutter stem. There are four 
masts, the first of which is rigged with four square 
sails and four jibs down to a long bowsprit and jib- 
boom. The other three masts have schooner fore-and- 
aft rig, with three staysails between each. The total 
sail area is 27,000 sq. ft. divided amongst 20 sails. 
All the masts have tops. 
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The general appearance of the hull is very handsome, 
the lines being well designed and graceful. The 
moulded breadth is 52 ft. and the moulded depth 
28 ft.6in. The mean draught is 18 ft., and the dis- 
placement in loaded condition, 3,315 tons. The speed, 
under engine power only, is 11 knots, the range of 
action under this power being 12,000 nautical miles, 
a useful figure in view of the fact that Brazil has a coast 
line of some 3,600 miles. There are three complete 
decks, with a short forecastle and a long poop, the 
two being connected by fore-and-aft gangways on top 
of the bulwarks. Abaft the foremast is a navigating 
bridge and compass platform. The hull is of steel 
and is divided by 16 transverse watertight bulkheads, 
so that there is a maximum margin of safety. A 
double-bottom extends aft for a distance of 170 ft. 
from the forward bulkhead, the compartments so formed 
being used for water ballast. A hold is provided, at 
the forward and after ends of which are sail, awning 
and other storerooms, as well as magazines for the 
ammunition carried for training purposes. The 
engine-room, which also contains an auxiliary boiler 
and a distilling plant, is situated amidships. Oil-fuel 
bunkers and fresh water tanks are arranged forward 
and aft of the engine-room. 

The propelling machinery consists of a Vickers- 
Armstrong compression-ignition single-acting, four- 
stroke cycle, six-cylinder engine, developing 1,400 shaft 
horse-power. The speed of 11 knots is obtained at about 
190 r.p.m. Starting is effected by compressed air at a 
pressure of about 250 lb. per square inch. The 
auxiliary machinery comprises two 75-kW generating 
sets driven by compression-ignition engines; one 
75-80 kW generating set,driven by steam turbine; an 
oil-fired boiler; two electrically-driven air com- 
pressors; two lubricating oil pumps; one ballast 
pump; one bilge pump; one oil-fuel transfer pump ; 
two sanitary pumps; one main circulating pump; 
three fresh water pumps ; and a distilling plant capable 
of producing 40 tons of fresh water every 24 hours, 
together with a number of other auxiliaries. The 
presence of this machinery in a sailing vessel should 
be of considerable utility in the training of young 
officers. Their education in the more non-mechanical 
branches of naval seamanship is provided for by a 
very complete equipment, all of which is of the most 
modern character. A list of the whole cannot be 
given here, but the following examples will give some 
idea of the range of apparatus, &c., provided. There 
are, on the armaments side, four 4-in. quick-firing guns ; 
one 3-in. quick-firing anti-aircraft gun; one 13-2 mm. 
anti-aircraft machine gun; four 3-pounder saluting 
guns; ammunition handling arrangements; one 21-in. 
torpedo tube ; fire control for the 4-in. and 3-in. guns 
and the 2l-in. torpedo tube, range finder, &c. On 
the mining side there is mine-laying gear, a towed 
explosive sweep, and a towed paravane sweep. For 
navigation there are three different types of speed 
logs; a patent sounding device ; three types of sound- 
ing machine; submarine sound signalling; wireless 
telegraphy direction finder; wireless telegraphy 
transmitting and receiving apparatus; gyro-compass 
equipment; two 36-in. searchlights; two signalling 
searchlights ; and a complete equipment of the latest 
navigational instruments. Other fittings include an 
automatic telephone system, and a sound motion 
picture equipment. 

The accommodation is arranged as follows: The 
plotting room with the fire control instruments is 
housed on the lower deck, other parts of which are 
allocated to store rooms and crew’s baggage rooms. 
The crew, approximating 300 ratings, is carried on the 
main deck, where is also some of the accommodation 
for the warrant officers, of whom there are 34. The 
remainder of this accommodation is on the upper deck. 
The whole includes cabins, a separate mess room, 
pantry, &c. Beds for 60 midshipmen are provided in 
compartments aft on the main deck, with hammocks 
for 40 cadets. The gunroom, which will seat the 
100 lads, is arranged between the sleeping compart- 
ments. The accommodation for the officers, of 
whom 25 are carried, is situated on the upper and 
main decks aft. Single and double-berthed cabins 
are provided, with separate accommodation for the 
commander. The wardroom, which is panelled in 
figured teak, is on the main deck. The captain’s 
quarters are right aft on the upper deck, and comprise 
a fore-cabin, dining room, sleeping cabin and bath 
room. The first two are panelled in figured mahogany. 

The launching ceremony was performed by Her 
Excellency Madame Regis de Oliveira, wife of the 
Brazilian Ambassador to the Court of St. James, 
acting on behalf of Her Excellency Madame Getulio 
Vargas, wife of the President of the United States of 
Brazil. His Excellency Dr. Regis de Oliveira was also 
present and spoke at a luncheon held after the cere- 
mony and presided over by the chairman of Messrs. 
Vickers, Limited, and Messrs. Vickers-Armstrong, 
Limited, General The Hon. Sir Herbert A. Lawrence, 
G.C.B. The British Admiralty was officially repre- 
sented by Admiral Sir A. Percy Addison, K.B.E., and 





the builders by Commander C. W. Craven, O.B.E., R.N. 
Among other officers representing the Brazilian Navy 
was Commander Regis Bittencourt. This officer was 
referred to at the luncheon by Sir Herbert Lawrence 
as having been personally of great assistance to a 
British cruiser in need of urgent repairs during the 
late war. 


ANNUALS AND REFERENCE BOOKS, 


Lloyd's Register of Shipping.—The new volumes of 
the Register Book, issued by the Committee of Lloyd’s 
Register of Shipping, cover the year 1933-34 and 
contain a detailed record of about 32,000 steamers, 
motorships, sailing vessels, and non-propelled craft of 
100 tons and upwards. These vessels comprise 
ships sailing on the seas of the world, as well as 
those which trade on the Great Lakes of North Ame- 
rica. At the end of June, 1933, the world tonnage in 
existence was 67,920,185, compared with 69,734,310 
tons on the corresponding date in 1932. This differ- 
ence is made up of a decrease of 1,902,632 tons in 
steamships, a decrease of 73,508 tons in sailing vessels 
and barges, and an increase of 162,015 tons in motor- 
ships. Great Britain lost 970,936 tons, Germany 
263,568 tons and Italy 240,765 tons, while Russia 
gained 158,068 tons, Panama 148,621 tons and Finland 
88,407 tons. Since the beginning of the century the 
steamship and motor tonnage has increased from 
24,008,883 tons to 66,627,524 tons, but while in 1901 
Great Britain owned 50-2 per cent. of the total, that 
figure has now decreased to 27-9 per cent. The 
percentage owned by the United States has risen from 
4-2 per cent. to 15-1 per cent. and by Norway from 
3-4 per cent. to 6-1 per cent. In the case of Germany 
it rose from 10-1 per cent. to 11-3 per cent. between 
1901 and 1914, but has since decreased to 5-8 per cent. 
In 1914 there were 3,608 steamers and motorships with 
a tonnage exceeding 4,000. This figure has now risen 
to 6,357, of which 486 are of 10,000 tons and upwards 
and 72 exceed 20,000 tons. Of these 486, 231 are under 
the British flag. One of the tables shows the great 
development which has taken place in the use of the 
steam turbine during the past twenty years. There are 
now 1,501 steamers of 11,022,000 tons fitted with 
turbines and 4,663 vessels of 10,200,000 tons equipped 
with internal-combustion engines. In 1914, the 
corresponding figures were 730,000 tons and 220,000 
tons. As regards fuel, 3,895 steamers of 20,053,000 
tons are fitted for burning either coal or oil fuel, but 
while about 54 per cent. of the total tonnage now 
depends on coal, in 1914 the percentage was nearly 89. 
The register is issued annually in July to subscribers, 
the rate of subscription for marine insurance companies 
and public establishments being 12 guineas per annum 
for a single copy and six guineas per annum for each 
additional copy. If the copies are periodically posted with 
additions and corrections in type the subscription for 
each copy is 20 guineas. For other subscribers the 
charge is 10 guineas for each copy kept posted and 
6 guineas for each copy not so posted. 

The Directory of Contractors and Public Works 
Annual, 1933.—Edited and compiled by Mr. C. W. 
Biggar, and published by Messrs. Wightman and Com- 
pany, Limited, 104, Regency-street, London, 8.W.1, 
the forty-fourth annual edition, that for 1933, of The 
Directory of Contractors and Public Works Annual, has 
made its appearance. As has been the case with 
previous editions, the volume is divided into a large 
number of sections, respectively containing alphabetical 
lists of the names and addresses of railway, dock, 
harbour, pier and bridge contractors, waterworks, 
gasworks, electrical, reinforced-concrete and road and 
drainage contractors, and builders. Further sections 
contain the names and addresses of professional water- 
works engineers, gasworks engineers and _ officials, 
architects, and professional sanitary engineers. The 
names of officers, commissioners, engineers, &c., of 
Government departments and prominent official bodies 
are also given. Other portions of the volume are 
devoted to lists of city, county, borough, and district 
surveyors, town clerks, and other local government 
officers, and the book concludes with a directory of 
suppliers of contractors’ plant and materials. The 
volume contains 640 pages and the price is 12s. 6d. net. 

British Empire Trades Index.—The 1933-34 edition 
of this handy and useful directory and “ Empire 
Marketing Guide” has recently been issued by the 
proprietors of Sell’s directories, Messrs. Business 
Dictionaries, Limited 8 & 9, Johnson’s-court, Fleet- 
street, London, E.C.4. The volume comprises three 
sections, the first of which occupies 420 pages and 
contains the names, cable and postal addresses and 
telephone numbers of some 35,000 firms representative 
of the whole British Empire, grouped under 4,398 
separate and numbered trade headings. Section two 
occupies 110 pages, and consists of a complete alpha- 
betical list of all firms in Section I, together with 
cross-references to the numbered classifications under 
which their entries appear. The third and last main 














section contains several thousand trade marks and 
brand names, arranged alphabetically, and followed 
by the full name and address of the owning firm. We 
understand that, with the object of promoting rela- 
tions between the main buying houses and the leading 
British Empire manufacturers, producers and dis- 
tributors, 25,000 complete copies of the volume are 
despatched gratis to the principal business houses and 
British and foreign Government Departments through- 
out the world. A few copies, however, are available to 
business firms, price 2s. 6d., to cover the cost of postage 
and packing. 

British Waterworks Year Book and Directory, 1932-33. 
The fourth edition of this year book has recently been 
published by the British Waterworks Association, 
Grand Buildings, Trafalgar-square, London, W.C.2. 
It is divided into three main portions, the first of 
which is the directory section; the second comprises 
statistical tables; and the third is devoted to general 
information. The directory section contains particulars 
relating to 1,486 water undertakings in Great Britain 
and Ireland, and in some of our Overseas Dominions. 
The undertakings are listed in alphabetical order, and, 
among the particulars given for each are the date of 
establishment, the names of the chief officials, special 
Acts and limits of supply, the sources of supply, the 
character of the water, domestic and other charges, 
the fuel consumed on the works, and the type of water 
fittings accepted. The second section of the volume 
embraces upwards of 150 pages of detailed statistical 
tables, set up from actual returns received from the 
various undertakings concerned, and giving quanti- 
tative particulars regarding such matters as sources 
of supply, filtration and distribution, population and 
quantities of water supplied, analyses of accounts of 
water undertakings, and charges, meter rents and 
water rates. The third section of the volume consists 
of lists of the officers and members of the councils or 
members of the committees of all institutions, associa- 
tions and boards interested in water questions, the 
prevention of pollution, the protection of fish life in 
rivers, &c. The book, which is clearly printed and 
strongly bound in blue cloth covers, contains 530 pages, 
and the general editor is Mr. G. P. Warner Terrey, 
secretary of the British Waterworks Association. The 
price is ll. ls. to members of the Association, and 
ll. 1ls. 6d. to non-members. 

Kempe’s Engineer’s Y ear- Book, 1933-34.—The changes 
which inevitably accompany development are only 
tolerable so long as they preserve the characteristics 
which have made healthy growth possible, neither 
deforming these characteristics by artificial constraint 
or obscuring them by excrescences. The 40th edition 
of Kempe’s Engineer’s Year-Book, published by Messrs. 
Morgan Brothers (Publishers), Limited, 28, Essex- 
street, Strand, W.C.2, at 31s. 6d. net, embodies a 
number of changes, but as they all conform to the 
canons outlined above, they may be termed improve- 
ments. A considerable amount of pruning must have 
been done, as there are some 400 fewer pages of text 
than in the previous issue, but we have not succeeded 
in finding that anything of importance has been thereby 
excised. As a matter of fact, there is at least one 
wholly new section, i.e., on ‘* Thermodynamics,” 
whilst many of the others have been so re-written 
and extended as to be virtually new. Almost every 
section gives considerable evidence of thorough 
revision, but in spite of all these changes, the original 
and essential features of the work, e.g., its catholicity, 
its clarity, its practicality, and its pleasing format, 
have not suffered in any way. One alteration in parti- 
cular will, no doubt, receive wide commendation. 
This relates to the descriptions of certain proprietary 
plant or apparatus which were formerly somewhat 
freely scattered amongst the general text. These 
descriptions often contain very useful information 
and form good illustrations of principles and methods 
discussed in the text, but their removal and 
collection into a separate section, with appropriate 
sub-headings, at the end of the book, does certainly 
add to the homogeneity of its more theoretical part. 
The revision of the new issue has been carried out 
under the direction of Mr. Loughnan St. L. Pendred, 
by a staff of well-known specialists, and to him, and to 
them, a compliment may be paid on the entirely success- 
ful way in which a heavy task has been carried out. 


British STANDARD GLOSSARY OF AERONAUTICAL 
Terms.—A revised and enlarged edition of the British 
Standard Glossary of Aeronautical Terms, which was 
originally issued in 1923, has been published by the British 
Standards Institution. It has been prepared by a 
technical committee, under the chairmanship of Lt.-Col. 
W. Lockwood Marsh, and comprising representatives of 
the Air Ministry, the Aeronautical Research Committee, 
the Patent Office, the Royal Aeronautical Society, the 
Royal Aero Club, and the Society of British Aircraft 
Constructors. The price of the new glossary is 5s. 6d., 
post free, and copies may be obtained from the Publica- 
tion Department of the Institution, 28, Victoria-street, 
London, 8.W.1. 
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AUTOMATIC KNIFE-BLADE GRINDING MACHINE. 


CONSTRUCTED BY MESSRS. SAMUEL: C. 


ROGERS AND COMPANY, BUFFALO, N.Y. 

















AUTOMATIC KNIFE-BLADE 
GRINDING MACHINE. 


Tue sharpening of the long knife blades used in so 
many different industries, e.g., paper guillotines, veneer 
and plywood manufacture, tobacco preparation, and 
so forth, is an operation requiring frequent repetition 
and is often so tedious a one that the user is tempted 
to continue work with a blunt blade when it is inadvis- 
able to do so. The grinding machine illustrated in the 
accompanying figure has been recently developed by 
Messrs. Samuel C. Rogers and Company, 191-205, 
Dutton-avenue, Buffalo, N.Y., U.S.A., in order to provide 
entirely automatic sharpening, that is, once the blade 
has been adjusted to the correct angle for sharpening, 
the machine may be started up and left with the know- 
ledge that it will stop of itself when grinding is finished. 
Removal of the ground blade may then be effected at 
any convenient time if it is not wanted at once. It 
will be realised from the figure that the machine is 
electrically operated, the grmcing wheel, which is of 
the cup type, 8 in. in diameter by 34 in. deep, being 
mounted directly on the motor spindle. The work- 
table is also driven from the spindle, the power being 
transmitted by a vee belt to a worm reducing gear 
running in an oil bath and thence to a steel pinion 
meshing with a rack on the underside of the table. 
The construction of the table will be clear from the 
figure. It is carried on one flat way and one inverted 
vee way, and is of rigid design to withstand the grinding 
pressure. Gauges are provided to ensure correct 
levelling and the bevel is set as desired with the aid 
of a dial. The cross feed of the wheel is operated from 
the same drive as the table traversing mechanism. It is 
fully automatic, and a ratchet device is embodied so 
that the action is positive. Fast and slow feeds are 
provided. 

A cardinal feature of the machine is that the motor 
is of the reversing type. At the completion of each 
single traverse of the table, a magnetic reversing switch 
comes into operation and reverses the direction of 
rotation of the motor. The grinding wheel thus changes 
its direction at the same time as the table does, and as 
a result during one stroke the grinding face of the 
wheel moves towards the cutting edge of the knife, and 
during the other moves away from that edge. This 
departure from the more conventional method produces 
a keen-cutting edge without burr or “ wire,” and gives 
a smooth finish to the bevel. For grinding hollow or 
concave bevels the motor and grinding wheel unit 
can be readily swivelled to the requisite angle. The 





period of table traverse, and cross feed is controlled by 
the electric clock or timing device below the starting 
and stopping push-buttons seen in the figure. This 
also forms the automatic stopping device, and can be 
set to stop the whole of the movements of the machine 
at the end of any period of time from 1 minute to 45 
minutes after starting. The time required for sharpen- 
ing a typical knife blade on this machine is from 
15 minutes to 20 minutes. The operator is generally 
sufficiently experienced to decide how long a particular 
blade will require and can thus leave the machine to 
complete the operation. 

The motor in the standard machine, which is made in 
four sizes, viz., to take blades 38 in., 55 in., 76 in., or 
90 in. long, is normally wound for 60 cycles, but can be 
made for 25, 40, or 50 cycles as required. It is of the 
high-resistance type, and the spindle is mounted in 
ball bearings, which also take up end thrust. The 
switches are oil-immersed. The standard equipment 
includes a centrifugal pump for supplying cooling fluid 
to the wheel, with regulating valve, tank and drain 
trays. A wheel-dressing attachment is also provided. 
It may be added that a machine having a wheel 10 in. 
in diameter is also made. 








IGNITION OF ACETONE-AIR 
MIXTURES. 


ACETONE is now used so commonly in various 
operations that knowledge is necessary of the limiting 
proportions between which acetone-air mixtures are 
infammable, not only at room temperatures repre- 
senting conditions under which work may be done, 
but also at the higher values used in many processes. 
It is further useful to know what effect water vapour 
has upon the lower limit of combustion, and what 
pressures may be developed on ignition, as well as the 
speed of flame propagation. An investigation to 
determine these important characteristics was recently 
undertaken by the United States Bureau of Mines, in 
co-operation with the Western Electric Company, the 
equipment used, much of which was of commercial size, 
being supplied by the company. While the informa- 
tion sought was of particular value to the Western 
Electric Company, in connection with certain of their 
manufacturing processes, they have recognised that it 
may be of service in other industries, and have conse- 
quently consented to the publication of a report on the 
subject, prepared by Messrs. G. W. Jones, E. 8. Harris, 
and W. E. Miller. This has been issued under the title 





Explosive Properties of Acetone-Air Mixtures, ty the 
U.S. Department of Commerce as Technical Paper 
No. 544 (price 5 cents). 

The eartier literature on the subject revealed very 
poor agreement for the limits of inflammability found 
for acetone-air mixtures at laboratory temperatures. 
This was thought to be possibly due to the different 
shapes and sizes of apparatus used, the variable purity 
of the acetone, the lack of standardised criteria for a 
limit mixture, and errors in the’ determination of the 
actual percentages of acetone present. The direction 
of flame propagation also has a most pronounced effect 
upon the results. To meet all the conditions which 
were known to be influential factors in the determina- 
tions, a metal laboratory bomb was designed which 
had an inside diameter of 4 in. and a length of 38 in. 
It was mounted vertically on a heavy wrought-iron 
stand. For firing the mixtures two electrodes of 
copper wire were cemented into heavy-walled glass 
tubing 8 in. from the bottom and sealed into metal 
plugs. The sparks passed between these were obtained 
from an induction coil receiving its supply from a 
transformer connected to the general alternating- 
current mains operating at 110 volts. Electric strip 
heaters were installed around the bomb to maintain 
continuously the temperatures required. Bureau of 
Mines manometers were used to record the explosion 
pressures. A process of determining the mixture 
proportions by freezing out the acetone in the mixture 
taken through a by-pass and then measuring the air 
that accompanied it by the use of a calibrated meter, 
was used, after having been proved to be consistent and 
reliable. The lower limit of inflammability at labora- 
tory temperatures and pressures was found with mix- 
tures containing on an average 2-55 per cent. of 
acetone. This value was found to be reduced as the 
temperature was increased. At 95 deg. C. it became 
2-32 per cent., at 150 deg. C. it was found to be 
2-20 per cent., and at 175 deg. C. slightly less, namely 
2-17 per cent. Above this temperature the results 
were found to be erratic because of catalytic oxidation 
of the mixture, odours of aldehydes being found. 

The upper limit of inflammability was found to be 
12-80 per cent. at laboratory temperatures, and as 
the temperature was increased the upper limit increased. 
It became 12-85 per cent. at 95 deg. C., 12-95 per cent. 
at 150 deg. C., and 13-40 per cent. at 230 deg. C. 
Again, at the higher values consistent results were 
difficult to obtain, due to oxidation or decomposition. 
Water vapour was found to increase the lower limit of 
inflammability, but only slightly. 

Comparable results were obtained in a cellulose- 
acetate wire-coating machine. When the flame was 
propagated downwards the limits were found to be 
higher than when the mixtures were ignited at the 
middle, or at the bottom of the plant. Results 
obtained under the last condition were the lowest, 
and when the temperatures were 95 deg. C. or more 
all mixtures caused fires in the dope pot, but in no 
respect were these true explosions. Apart from cases 
in which a flame of some size was used for ignition 
purposes, the method of ignition was found to have no 
appreciable effect on the lower limit of inflammability. 

In addition to the inflammability of mixtures, it is 
useful to know the composition of the acetone-air 
mixtures developing maximum pressures, as well as 
the magnitude of the pressure rise. The results of 
tests showed that maximum pressures were developed 
when the concentration of acetone was between 5 per 
cent. and 6 per cent. The value decreased as the 
initial temperature increased. While the maximum 
pressure obtained was 78 lb. per square inch at labora- 
tory temperature, it became 68 lb. per square inch at 
95 deg. C. and 62 lb. per square inch at 150 deg. C. 
Comparing flame propagation, it was found that 
acetone-air mixtures are more hazardous than methane- 
air mixtures and less so than manufactured gas-air 
mixtures. 








British Exnisition Trains.—Messrs. British and 
Dominions Travelling Exhibitions, Limited, have opened 
offices at 29, Great St. Helens, London, E.C.3, with the 
object of organising and managing travelling exhibitions, 
and particularly exhibition trains in the United Kingdom, 
the British Dominions and in various Continental coun- 
tries. A train composed of 17 corridor coaches is being 
adapted to house between 100 and 150 exhibits. The 
train will include a reception coach, a dining car, and a 
coach carrying the electric light and power plant. The 
first “Buy British” train will leave Birmingham on 
March 14, 1934, returning there on June 15, after visiting 
60 towns in Southern England. A second train will tour 
the North of England and Scotland in the autumn of 
1934. It is also proposed to organise a British em 
exhibition train to circulate in Canada, and a t 
“ Buy British” exhibition train to make a tour of a 
number of countries on the Continent next year, With 
this end in view the Company has entered into an 
arrangement with Messrs. Les Trains-Expositions Belges 
et Européens, Brussels, promoters of successful exhibi- 
tion trains on the Continent, and is in a position to secure 
8g in the fifth and sixth exhibition trains which will 
circulate in Belgium in the spring and autumn of 1934. 
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PAN FEEDER FOR CRUSHING 
INSTALLATIONS. 


Tue efficiency of large stone and ore crushing 
installations depends, to a considerable extent, on the 
regular and controlled feed of the raw material from 
the hopper to the crushing machines. Moreover, the 
type of feeder installed must be stoutly constructed in 
order to resist the severe blows caused by the fall of 
heavy lumps of material upon it. The pan feeder, 
shown in the accompanying illustration, has been 
designed and constructed by Messrs. Hadfields, Limited, 
Sheffield, for heavy service, notably in plants dealing 
with ironstone in great volume. As will be seen, the 
feeder consists essentially of a short conveyor, sup- 
ported on two heavy girders and provided with strongly- 
constructed side skirts lined with renewable mild-steel 
wearing plates. The pans of the conveyor each consist 
of a pressed mild-steel tray of trough section, and a 
rolled steel channel, between which is interposed a 
solid oak filling, the whole arrangement constituting 
a resilient beam, The pans are attached at each end 
to a steel chain provided with cast-steel rollers running 
on rails supported on heavy cross-members of channel 
section built across the two main girders. Intermediate 
rails are also provided to prevent flexure of the pans 
under heavy weights, and wearing strips are arranged 
on the underside of the pans to counteract any wear 
that might take place. 

The chains are driven by sprocket wheels mounted 
on steel shafts at each end of the machine, and, as 
will be seen, motion is imparted to the shaft at the 
entry end by means of belt-driven reduction gearing. 
The gearing is of toughened cast steel and all teeth 
are machine cut. At the tail end of the machine 
screws are provided to enable the tension of the chain 
to be adjusted. All the bearings are equipped with 
brass bushes and fitted with lubricators fed by grease 
gun from two groups of nipples. The provision of 
adequate lubrication to the rollers and link joints 
has been given special attention ; grease is fed through 
a nipple into the hollowed ends of each spindle, whence 
it passes to the bearing surface by means of small 
ducts. In general, the pans travel at a rate of from 
10 ft. to 20 ft. per minute, but the most advantageous 
speed depends, of course, on the nature of the material 
dealt with and other circumstances; hence a variable- 
speed motor is usually employed for driving the 
machine. The feeder illustrated is 54 in. wide, and 
the distance between the centres of the sprocket 
wheels is 10 ft. We understand that machines of this 
type have been in use for considerable periods; they 
have run smoothly and have required little attention, 
while the call for renewals, it is stated, is negligible. 


CO-ORDINATED HEAT CONSERVA-.- 
TION AT THE NORMANBY PARK 
STEEL WORKS, SCUNTHORPE.* 

By W. J. Brooke 


Ir has been the fashion of late years to decry British 
practice in iron and steel manufacture with the under- 
lying insinuation that such practice was mainly respon- 
sible for the successful capture of British markets by 
Continental sellers of steel, and we have been told 
that we could not expect to compete with other 
people, notably the Continent, who were employing 
not more than 37 cwt. of fuel per ton of finished steel, 
as against 70 cwt. to 80 cwt. in Great Britain. State- 
ments such as this, whilst true to a certain extent, 
are not altogether true when examined in the light of 
actual fact. There are in England, and have been for 
some years, modern plants in no way behind the best 
Continental ones, and on such works the author believes 
the practice is as good as any other, no matter where. 
It is true that in Britain there are old plants in districts 
which have, perhaps, outlived their economic useful- 
ness, and where extravagance in fuel consumption is 
painfully evident. Further, there are other works 
engaged in the manufacture of specialised and high- 
grade material, where the use of coal or its equivalent 
must of necessity be on the high side. The whole matter 
is one in which a satisfactory comparison can only be 
made when the governing factors are on more or less 
parallel lines. 

In Lincolnshire the question of high coke consump- 
tion has occupied the minds of many people for a number 
of years, and much success has been achieved in the 
district, whereby considerable economies in this respect 
have been made, chiefly by improvement in the design 
of furnace lines. A further item having considerable 
bearing on this point is the fact that coke made from 
Yorkshire coal is—usually speaking—of inferior quality 
from a blast-furnace standpoint to coke made in 
Durham or South Wales. Much light has been thrown 
on this subject, however, by the work performed during 
the past five or six years by committees in different 
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parts of the country who have been engaged in research 
into the improvement of the quality of blast-furnace 
coke by ordinary coking methods. 

Despite all these facts, however, unti! recently, unless 
the burden was considerably enriched, the consumption 
of coke in Lincolnshire was in the region of 30 cwt. to 
32 ewt. per ton of pig iron. The problem to be solved, 
therefore, was the practicability of utilising the neces- 
sary fuel coming into the works in the most efficient 
manner possible, all with a view to lowering the costs 
of the finished steel without primarily depending upon 
increasing the quantity of steel made—in other words, 
to obtain the utmost possible economy in production 
without having recourse to the purely dilution factor 
of big output. 

The Normanby Park plant was designed in its 
original state by the late John Darby, of Brymbo, in 
1909, and was completed and put into operation in | 
July, 1912, and therefore celebrates its coming-of-age 
this year. The design and construction of the works 
coincided with the great expansion of German activity | 
in Lorraine and Luxemburg, and advantage was taken 
of this fact by the designer, who was thus enabled to | 
adopt the latest practice in layout and _ scientific | 
achievement current at that time. In the early history | 
of the firm, it was the intention to utilise both coke- | 


oven and blast-furnace gas as far as practicable, but | and generating engines, was effected by means of 


for various reasons this was only partially carried out. 
During the war, various extensions were made to the 
steel furnaces and blast-furnaces, in order to cope with 
the increased demand for steel, but, owing to the rush | 
and hurry common to most war expansions, depart- | 
mental co-ordination was interfered with, and this has 
had to be corrected during subsequent post-war | 
years. 

Prior to the installation of the new scheme which is | 
the subject of this paper, the plant consisted of two | 
batteries of coke-ovens, of 48 ovens each, and capable | 
of producing up to 3,000 tons of coke per week ; and | 
five blast-furnaces, at that time producing up to} 
4,800 tons of pig-iron per week. The ore was brought 
from the local open-worked mines and tipped direct | 
into bunkers. The coke used was of the ordinary | 
commercial quality, purchased in the open market to 
supplement that made at the ovens. The latter were 
of obsolete design, and in a very bad state of repair, 
owing to constant stopping and starting during the 
war period through air-raids, and in subsequent post-war | 
years on account of strikes, &c. The coke, therefore, 
was of somewhat poor quality, and but little surplus | 
rich gas was available for use on the steel works; in| 
fact, the only way in which one could use it with | 
safety—on account of its intermittent and uncertain | 
supply—was mixed with blast-furnace gas for occasional | 
use on the soaking pits. The steel works consisted of 
four Siemens fixed furnaces of 50 tons capacity, one 
300-ton active metal mixer, one tilting furnace of 
160 tons, one fixed furnace of 90 tons, and two fixed | 
furnaces of 60 tons, one of the latter being of Terni | 
design. With this plant in full operation the output | 
of ingots amounted to approximately 5,000 tons per | 
week. All the furnaces were fitted with the usual | 
equipment of charging and casting cranes, and the | 
ingots were teemed into moulds on casting cars. 

Ingots for the rolling-mill are heated in four re- | 











pits by utilising one pit for heating, the alternate one 
being reconstructed to act as a recuperator for air, 


a novel system of thermo-syphonic heating designed by 
the author. All pits are fitted with charging and/or 
stripping cranes. From the pits the heated ingots are 
conveyed by means of an ingot bogie to the rolls. 
Two stands of rolls are employed for cogging and finish- 
ing, the cogging mill being 36-in. centres, and the 
finishing mill 32-in. The output—working full—is 
about 4,000 tons of semi-finished material per week. 
Prior to the present scheme coming into operation, 
as previously stated, it was the practice to utilise gas 
as far as possible. Thus, the mixer and soaking and 


|recuperator pits were heated with blast-furnace gas 


mixed with coke-oven gas when there was any to 
spare. Steam and most of the blast for the furnace 
was raised by means of blast-furnace gas. To this 
end, in the original design each furnace was fitted 
with plant for rough-cleaning the gas, this consisting of 
two water-spray towers and fans for each furnace, 
and a degree of cleanliness in the dirty gas of the 
order of 0-25 gramme of dust per cubic metre was 
obtained. This gas was used for the heating of stoves, 
boilers, the mixer, and soaking pits. Additional 
cleaning, to enable the gas to be used in the blowing 


Theisen washers. 

It will thus be seen that, even before the present 
improvements were installed, considerable economies 
had already been effected in the utilisation of gaseous 
fuel, and there being a ready market at that time for 
basic pig-iron, a considerable excess of blast-furnace 
gas was made and constantly going to waste. Owing 
to the superfluity of this gas it is to be feared that 
sufficient effort had not been made to utilise it as 
efficiently as possible. The author was definitely of 
the opinion that with the installation of modern ovens, 
coking at high temperatures, a much improved quality 
of coke should be obtained which, it was anticipated, 
would have the effect of reducing the quantity required 
per ton of pig iron. He was also convinced that as 
the scheme in mind depended entirely for its success 
upon a constant supply of gas from the furnaces, steps 
must be taken to ensure them working with the utmost 
degree of regularity. The better quality of coke anti- 
cipated would form one factor, and the other must be 
the preparation of the ores to as nearly a constant 
uniformity as possible. 

To this end it was considered advisable to instal a 
screening and crushing plant, to deal with the ores 
prior to charging into the furnaces. Having arranged 
the regular supply of blast-furnace gas, it was decided 
to use a proportion to heat up the coke-ovens, leaving 
all the rich gas for use where most needed. The steel 
plant would be fired by a mixture of the two gases, 
and a similar mixture would be employed for the heating 
of ingots. Steam was to be raised probably by blast- 
furnace gas, and, if necessary, the possibility must be 
provided for of using a mixture of the two in some 
degree on the boilers. Waste heat would be taken 
care of by means of boilers connected to the steel fur- 
naces and wherever else it might be found necessary. 

The first thing to be done was to investigate the 
approximate consumption of blast-furnace gas at the 


* Paper read before the Iron and Steel Institute,| generator soaking pits, and four recuperator pits. | various points where it was used, and whilst this was 
Sheffield, on Wednesday, September 13, 1933. Abridged. | These latter were converted from old-type coal-fired | not possible at that time with any degree of accuracy, 
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sufficiently near results were obtained for calculations 
to be made. The results proved that in many cases 
gas was being used in a very extravagant manner and 
with disconcertingly inefficient results, but by the 
installation of recording meters at the soaking pits 
and other places valuable information was gradually 
accumulated. Improved burners were devised for use 
on the boilers, which effected remarkable savings. 

Brief Description of the New Plant.—The ore crushing 
and screening plant is capable of dealing with 400 tons 
per hour. In order to reduce the labour to a minimum 
wherever practicable, the movement of loaded and 
empty wagons is actuated by gravity ; thus, the loaded 
wagons of 20 tons capacity proceed by gravity on to 
the Mitchell hoist, which raises and empties the material 
into a cast-steel revolving screen. In the screen the 
material passes first over some 3}-in. square holes, 
which take out the fines, and then over some 9-in. 


square holes through which passes everything below | 


8 in.; the remaining large lumps then go on through 
the Hadfield roller crusher, which is set to give a 
maximum size of 8-in. cubes. Two conveyor belts are 


T | 


distance indicators designed on the works; they 
consist of a series of electric lights which are lit up in 
rotation by the positive action of the gasometer move- 
ment. These lights shine through windows of different 
coloured glasses, and when the supply of either gas is 
sufficiently low to bring the capacity of the holder down 
to what is considered to be approaching a danger 
point, electric alarms are sounded. A system of 
priority in the use of gas has been instituted whereby, 
if the occasion producing a shortage of gas is likely to 
be prolonged, certain departments have to reduce 
their consumption in order of priority; the power 
house has first call upon the gas, next the melting shop, 
after that the coke-ovens, the soaking pits, and other 
ancillary users, the stoves and, particularly, the boilers 
being used as a buffer in case of a gas shortage. 
Gas for the steel plant is conveyed by means of two 
| mains, one | ft. 6 in. in diameter for coke-oven gas, and 
one 4 ft. 6 in. in diameter for blast-furnace gas. From 
|each branch pipes are carried to the reversing valve 
box where mixing takes place. The relative proportion 
|of the two gases is adjusted by means of specially- 








Fig.7. 
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employed, one to deal with the small material under 
34 in. from the screens, and the other for the over 8-in. 
from the screens and the material after it leaves the 
crusher, and they both deliver into their respective 
bins, from which the treated ore passes into wagons 
underneath. The original iron ore wagon, after 
having delivered its contents, is lowered into a half- 


way position’ and then proceeds by gravity on to| 


switch points, and again by gravity under the treated 
ore bins, where it is filled with either crushed or screened 
ore. This is then taken to the blast-furnaces, put into 
separate bins, and the separate ores are charged into 
the furnaces under control. The plant was designed | 
by Messrs. Parry and Elmquist, Limited, the screens 
were supplied by Messrs. G. Polysius, A.G., and the | 
crusher by Messrs. Hadfields, Limited, Sheffield. 

The coke-ovens, of which there are 47, are of the | 
Becker compound type, built by the Woodall Duckham | 
Company, and are 16 in. wide, 12 ft. 6 in. high, and | 
40 ft. 8 in. long. They are top-charged, and, after | 
coking, the charge is pushed out into the coke car and | 
quenched. It is then delivered on to a wharf, from | 
which it proceeds by gravity on to a conveyor belt, | 
being automatically weighed on its journey to the| 
screens. The screened coke is delivered on to another | 
belt, which again delivers the coke on to additional 
belts conveying the material to any of the five blast- | 
furnaces. Only one bunker is employed per furnace, 
and as the coke is being continually delivered to these | 
bunkers they are kept reasonably full, and very little | 
damage is caused through handling. All the ovens are 
heated by means of blast-furnace gas, thoroughly 
cleaned by Theisen disintegrators to a degree of purity 
of the order of 0-008 gramme per cubic metre. 

The blast-furnace gas supply to the steel furnaces | 
is regulated by the installation of a 2,000,000 cub. ft. | 
M.A.N. waterless gasholder, placed approximately at | 
the central point of distribution, as seen in Fig. 7. It | 
thus controls and maintains a regular constant pressure 
of 5 in. W.G. at the holder to all points of consumption. 
The total gas passing into the system from each blast- 
furnace is recorded by means of a Kent orifice-type 
meter. The stripped oven gas, after leaving the 
by-product plant, passes through a holder of 100,000 
cub. ft. capacity at 12-in. W.G. pressure, and from 
thence it is conveyed to all parts of the works where its 
use is required. Control is effected by means of 


; temperature slightly above the dew point of the gas 


























designed sluice valves, which are geared and connected 
by a chain so that, if required, once any ratio has been 
set by adjusting a clutch, one valve only need be worked 
| for the admission of both gases; the proportion is 
| indicated by large-scale meters which also record the 
| volume, which latter can be varied at will. All the 
furnaces and the mixer are fitted with Spencer-Bone- 
court waste-heat boilers, having a heating surface of 
| 4,250 sq. ft. on eight, and one with 6,500 sq. ft. These 
| are all fitted with induced draught in the usual manner, 
|and most of the furnaces are fitted with fans before 
the air reversing valve. 

The Plant in Operation; The Coke-Ovens.—The 
first charge of coal was put into the ovens on January 
27, 1932. During February they were gradually 
brought up to correct temperature, using rich gas, and 
no efforts were made to obtain strict economy of work- 
ing, since it was desired to bring the plant into a 
condition suitable for changing over to blast-furnace 
gas heating. As surplus gas became available it was 
employed on the steel furnaces, and this will be described 
later. 

The blast-furnace fuel gas on the ovens is drawn 
from the works system, controlled by the gasholder 
through a Theisen disintegrator plant where the dust 
content is reduced to 0-008 gramme per cubic metre. 
This gas passes through a preheater situated close to 
the battery, the object of which is to maintain a constant 





in order to prevent the deposition of water. The 
pressure in the main is kept at 6 in. W.G. It is a well- 
known fact that smooth and even heating of an oven 
wall can much more readily be obtained when using 
a gas of low calorific value, such as blast-furnace or 
producer gas, than is the case when using a rich coal 
gas which may run as high as 570 B.Th.U. per cubic 
foot. At the same time, with a low-grade gas, con- 
siderable care must be given to detail in the distribution 
of both the gas and air if the gas is to be used to its 
maximum efficiency. A typical analysis of the blast- 
furnace gas used on the plant is as follows :— 
co. H,. CO,. N;. 

29-5 per cent. 3-5 percent. 9-5 percent. 57-5 per cent. 

Calorific value, 105 B.Th.U. per cubic foot, at 60 deg. F. 
and 30 in. pressure. 





The gas and air admitted through the appropriate 
valve boxes pass into a flue at the base of the regene- 


rator and thence through ports into the regenerator 
chambers. Passing up through the regenerators, the 
gas and air are again controlled by means of ports 
leading to the base of the combustion flues. The top 
of each combustion flue is covered by a flat brick with 
a round hole in the centre; a loose brick, known 
as a biscuit brick, is placed on top of this cover brick, 
to provide a means of adjustment for the distribution 
of the gas and air from the regenerators. The coke 
made is of uniformly hard quality, fully equal to the 
best Yorkshire coke as purchased, and much superior 
to the average. Originally it was decided to screen 
the coke over screens of } in. wide wire slots, but 
eventually, as described previously,* it was found 
possible to utilise all the coke passing over screens 4 in. 
wide with perfectly satisfactory results. 

The Blast-Furnaces.—The blast-furnaces, on account 
of the uniformity of the screened.ore and the good 
quality of coke, now work with extraordinary regu- 
larity. There is a marked absence of hanging and 
slipping, and consequently the gas supply can be 
relied upon with complete confidence. A subsidiary 
effect not originally budgeted for is the increased 
output obtained to the extent of 100 tons to 150 tons 
per week per furnace. This has proved a somewhat 
fortunate circumstance, as owing to the factors referred 
to, the furnaces have worked with a much lower coke 
consumption, and in place of the 31 ewt. per ton of iron 
allowed for in the gas balance sheet it has often been 
necessary to make do with gas from under 27 ewt. of 
coke per ton of pig. Indeed, during the past few months 
two furnaces have been blown in after relining (replacing 
others blown out) which for months on end have been 
producing basic pig-iron with less than 26 ewt. of coke 
per ton with an iron content in the burden of 27-5 per 
cent. (excluding coke). The quality of iron produced 
has been markedly uniform, the sulphur rarely exceed- 
ing 0-06 per cent. and the silicon 0-7 per cent. 

Owing to the state of trade it has not been found 
possible to blow more than three blast-furnaces, and 
this again added to the anxieties as to the gas supply, 
since with the increased output per furnace, 4,000 tons 
of iron per week are rarely exceeded, and this, coupled 
with the reduced coke consumption, has resulted in the 
production of only 4,740,000 cub. ft. of gas per hour, 
as against 6,089,000 cub. ft. originally allowed for. 
The deficiency has been felt, however, only in the 
first few weeks of combined working, and even then 
not to any serious extent, as the output of steel at 
that time was only in the neighbourhood of 2,600 tons 
of bars and billets per week. 

The influence of gasholders for the control of both 
the blast-furnace and coke-oven gas has been immense 
in creating uniform pressures throughout the whole 
system. This fact, coupled with the employment of 
recording and indicating meters at the principal points 
of consumption, namely, the steel furnaces and soaking 
pits, has enabled the workmen to utilise the gas in 
a more economical manner with a considerable increase 
in efficiency of working. By this means it is found 
that the gas from the blast-furnaces, using all the coke 
from the ovens plus 100 tons or so per week purchased, 
is sufficient for the making of over 5,000 tons of ingots 
per week, and also for the subsequent heating and 
rolling of these into billets and/or sheet bars. 

The Steel Furnaces.—The most interesting experi- 
ence connected with the installation of the system has 
been in regard to the use of mixed gases on the steel 
furnaces. There was not a very great deal of informa- 
tion originally available. A certain amount of work 
had been done in Germany in isolated cases, and this 
was not in every case of an encouraging nature. It 
had been stated that the addition of tar or tar oil to 
mixed gases was necessary, not to increase the thermal! 
value of the gas, but to add to the luminosity of the 
flame. 

Troubles had been experienced owing to the spread- 
ing of the flame ; the melted charge showing a tendency 
to foam, and often not boiling, or coming on the boil 
very slowly ; and the times from charge to tap being 
too long. Some works attributed the foaming of the 
charge and high refractory costs to the insufficient 
luminosity of the flame, and had resorted to higher 
preheating of the mixed gases than was usual for pro- 
ducer gas. This rendered the flame luminous by reason 
of the decomposition of the methane and heavy hydro- 
carbons of the coke-oven gas. Consideration of all these 
investigations pointed to the fact that a good deal of 
contradictory opinion had been formed on the Con- 
tinent, and that it would be necessary to work out 
one’s own salvation. 

It has been definitely decided to adopt a mixture of 
rich and poor gas in proportions to yield the synthetic 
equivalent of producer gas, whereby little or no change 
would be required in the design of the furnaces, should 
accident or intention render it necessary at any time 
to revert to producer gas. All the furnaces had 


* See D. F. Marshall and R. V. Wheeler, Journal of 
the Iron and Steel Institute, vol. cxxvii, page 87 (1933), 
and ENGINEERING, vol. cxxxv, page 531 (1933). 
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previously been equipped with indicating and recording | supply to the cleaning plant it was somewhat difficult 


meters for each of the gases, and previous experiences | to cool the gas as much as was desirable with the 


had given a lead to the relative quantities of each that 
would be required. This was very soon found to be 
approximately in the proportion of 100,000 cub. ft. of 
blast-furnace gas with 35,000 cub. ft. to 40,000 cub. ft. 
of coke-oven gas per hour. 

As gas became available from the ovens it was put 
on to the furnaces one at a time. At first, more than 
five steel furnaces and the mixer could not be fired, 
except with difficulty, without becoming short at the 
boilers, and even then the works were only rolling at a 
limited speed, owing to the scarcity of orders for steel. 
To-day, all other things remaining the same, eight 
furnaces have been on gas as well as the mixer, and at 
the same time heating and rolling has been carried on 
at the rate of over 4,000 tons per week of finished steel 
without any shortage of gas being evidenced. 

The first furnace put on to the mixed gas worked 
exceedingly well, and the times for working the heats 
were quite as good as with producer gas. After a few 
heats these times became longer, and finally an equi- 
librium point was reached when fairly uniform times 
from tap to tap were obtained. As other furnaces 
were equipped with the new gas this charge time 
became almost a constant on all furnaces, but as more 
furnaces were thus supplied foaming of the charges 
became increasingly evident, with consequent lengthen- 
ing of the time of working. The quality of the steel 
was, however, in no way impaired. 

After a considerable amount of thought and in- 
vestigation had been devoted to the subject, it was 
noticed that after the furnaces had been changed on 
to the new gas the luminosity of the flame became 
gradually less with succeeding charges up to a certain 
point of stabilisation. This was found to coincide 
with a gradual cooling down of the gas regenerators 
to about 900 deg. C. As more furnaces adopted the 
process, foaming increased. The first was obviously 
due to the lack of the sensible heat contained in pro- 
ducer gas, to the extent of approximately 400 deg. C. 
to 450 deg. C. This, of course, influenced the gas 
chambers; it was not possible to improve upon this 
state of affairs by burning more gas in the furnace for 
obvious practical reasons, and the remedy suggested 
itself of reducing the volume of the heat-exchange 
material in the regenerators so that the same quantity 
of heat would be concentrated in a smaller volume of 
absorbent material. Much to the consternation of 
many working on the plant, orders were given to reduce 
the number of courses of chequers by 30 per cent., 
putting in 2}-in. wide bricks instead of 3-in., and 
reducing the free openings of the gas passages con- 
siderably—by about 20 per cent. This meant that 
much shallower chequers were employed. The gas 
and air flues being fitted with independent dampers, 
one was able to control the distribution of the waste 
gases between the air and gas regenerators at will. 
The resultant effect was immediate and startling, as 
the temperature of the chequers rose to about 1,200 deg. 
C., with a definite improvement in the working time 
of the charges, and a further remarkable thing was that 
the temperature of the waste gases in the chimney flue 
did not rise. 

Further experiments on another furnace were made 
by reducing the width of the gas and air chambers 
to a point such that the same reduction in volume of 
chequerwork raised the level of the courses of bricks 
to the original height before the first experiment was 
made. This provided a comparison of comparatively 
shallow chequers and narrow and high ones, both 
with the same volume of absorbent. No difference in 
furnace working between either system was apparent. 
This method has been further explored and finality 
has not yet been reached, as it is thought that, provided 
one can catch any excess heat by means of waste-heat 





boilers, a certain amount may be allowed to escape 
this way from the furnace, and by obtaining very high 
regenerator temperatures more may be gained in 
speed of working than is lost by steam raising. 

The most recent experiment has been made in still 
further reducing the chequer volume, and graduating 
the free inter-brick space from narrow openings at the 
bottom of the chequers to opening gradually increasing 
in size in the upper courses. This is done to accom- | 
modate the change in volume due to expansion and 
to maintain an approximately even velocity of the | 
gas streams through the chequers. 

The experiments outlined, whilst yielding important | 
improvements, still did not altogether remove the | 
difficulty experienced with foaming. It had been | 
noticed that with the first furnaces equipped with the 
mixed gases, little or none of this trouble was experi- 
enced, and that as more furnaces were thus treated the | 
trouble became increasingly obvious. It was finally | 
noted that the foaming roughly varied directly with | 
the temperature of the incoming blast-furnace gas. | 
Since this was rough-cleaned by treatment with water | 
at the furnaces, the gas was saturated at whatever 
temperature it left the cleaning plant, and owing to | 
certain difficulties connected with the cold water 





equipment then in use. Obviously, when only one 
furnace was taking gas the rate of flow through the 
mains was sufficiently slow to enable the gas to cool 
and thus deposit its moisture, but as other furnaces 
took the gas the rate was increased to a point where 
little cooling took place, and a large quantity of moisture 
was carried forward with the gas into the furnace. 

Attempts have been made to rectify this by installing 
additional cooling towers, which has improved matters 
considerably, and foaming is now reduced to quite 
reasonable dimensions. There is, however, still a 
certain amount of moisture entrained as mist, which 
passes through the valves and consequently the 
regenerators, and it is the intention to install an electro- 
static plant to effect its removal. At the present time 
the furnaces are engaged on the manufacture of many 
varieties of steel of a quality more or less special, and 
the consumption of gas is, of course, to a. great extent 
governed by the qualities made. During this year 
the average thermal consumption per ton of steel has 
been 6,300,000 B.Th.U., including all heating up and 
keeping warm at week-ends. There have been numerous 
occasions when over a whole week on one furnace the 
consumption per ton has been below 4,300,000 B.Th.U., 
this being gross, with no credit given for steam pro- 
duced from waste heat. 

Great advantage has been derived from being able to 
control and record the actual amount of gas used at 
any time and for any charge of steel. The power to 
alter the thermal value of the gas from time to time 
to suit the working of the charge, by varying the ratio 
between the rich and lean gas, is invaluable, and the 
men in charge of the furnace have readily adapted 
themselves to the new conditions and with increasing 
experience are continually tending to increase the 
thermal efficiency of the system. 

From published data one was prepared to experience 
a certain increase in the amount of refractories con- 


sumed. This in the first instance was found to be the 
case. However, the raising of the preheat of the gas 
and air—by reducing the moisture in the gas, and 


thereby lessening the foaming, by increasing somewhat 
the pitch of the air ports, and to a certain extent by 
taking steps to produce an immediate and intimate 
mixture of the two gases at their first point of union 
in the gas reversing valve—this trouble has been reduced 
to a minimum; recently a furnace of Terni design 
has come off for repairs after having worked thirty 
full working weeks (exclusive of one week fluxing in a 
new bottom and another during the Christmas stop 
when it was kept warm by gas), during which time it 
has made all classes of steel, some weeks with nineteen 
charges, and not one single repair has been made, not 
even week-end patching. Another furnace of the same 
design is also showing signs of an equally good per- 
formance, and the other furnaces of ordinary design 
are all giving several weeks’ longer service than was 
the case when using producer gas. The consumption 
of refractories is therefore being much reduced, and 
later the author hopes to be in a position to give some 
actual figures. 

A small point that has undoubtedly contributed con- 
siderably towards increased furnace life is the fact 
that coke-oven gas being available at all times, it can 
be conveyed to any part of the plant where it may be 
used with economy. One such purpose is the drying 
and heating of the furnaces after repair and prior to 
gassing. The complete immunity from naphthalene 
makes possible the use of pipes of comparatively small 
diameter with freedom from deposit, and pipes of 2-in. 
diameter, bent to roughly the contour of the furnace 
bottom, are inserted through three of the doors. 
These pipes are pierced with a large number of small 
holes and are used as burners for the coke-oven gas. 
Great care is exercised to bring the temperature of the 
furnace up very gradually, and by placing thermometers 
in the back lining and in the chimney flue, and by the 
careful adjustment of the dampers and of the quantity 
of gas used, the relative temperature rise in the re- 
generators and furnace body can be controlled to 
within very fine limits. This temperature rise is not 
allowed to exceed 5 deg. C. per hour. This enables 
the brickwork of the furnaces to be raised to a uni- 
formly ‘“‘ soaked” temperature of 800 deg. C. prior 
to gassing, which is done by leading pipes close to the 
incoming gas port for the purpose of promoting imme- 
diate ignition. This has had a great influence in pre- 
venting the spalling and/or cracking or distortion of 
the silica brickwork, which could not always be said 
of the usual method of heating with coal or wood fires. 
Gas is also used for drying launders and ladles, and 
for such other little duties as may occur from time to 
time. These are relatively small matters, but they 
count in the aggregate for quite a lot in improved 
general efficiency and easement to the workmen, and 
are naturally much appreciated by the latter. 

The Boilers.—The improvements made to the boilers 
by reconstruction and the fitting of new burners and 
other details have been mentioned previously. In the 





early days of the investigation, it was doubtful whether 
it would be possible to provide the necessary steam 
for the full requirements under the new conditions. 
Attention had been drawn to the possibility of using 
the heat from the coke for this purpose, and the 
various systems of dry quenching were examined to 
that end. Briefly, it was concluded that the extra 
cost entailed, with the probable serious cost of main- 
tenance after a period of time, would prove a some- 
what expensive method of obtaining the object desired, 
and since there was no intention of adopting the latest 
practice nor of installing a spectacular plant for the 
purpose of impressing visitors, the endeavour was 
made to achieve the objective by the simplest and least 
expensive methods possible. Whilst not yet finished 
with everything that can be done, the working of the 
whole battery of boilers has been brought up to an 
efficiency of 72-5 per cent., this being an average 
every-day normal occurrence. Further superheater 
and other details have yet to be installed, and with 
the addition of a boiler house to enclese the whole 
range it is expected to raise the overall efficiency to the 
region of 80 per cent. The author is satisfied that the 
money thus spent will be more profitably employed 
than would have been the case with dry quenching. 

The Soaking Pits.—Very little alteration has as yet 
been made to the soaking pits and recuperators. Quite 
a considerable amount of work yet remains to be done 
in this connection, and plans have already been laid 
which, it is hoped, will be carried out in the near future. 
Already, however, benefits due to the working of the 
system have been experienced. The metering of the 
gas and regular control have resulted in large savings 
in the consumption of gas, and in much improved 
heating of the ingots. Notwithstanding the large 
quantities of special and semi-special steels made, the 
yield of prime material in the mill has increased. Oxi- 
dation losses have been reduced to well under 3 per 
cent., and the working of the pits has become much 
more regular in every way. It is anticipated that all 
this advantage will be increased when the further 
alterations have come into practical effect. 

Finally, the ultimate aim of all—the reduction of 
working costs—has been achieved to a quite satis- 
factory point, and as an instance of this it is now 
possible to produce coke at a cost of 3s. 6d. to 4s per 
ton less than the price of the slack per ton delivered 
at the ovens, after giving the usual credits obtained 
by the sale of sulphate of ammonia, crude benzole and 
crude tar, at current market prices. Gas is credited 
to the extent of the participation of the oven gas in the 
displacement of coal previously employed, and varies 
with the amount of steel produced from 3s. 6d. to 4s. 
per ton of coke. From this it will be readily under- 
stood that basic pig-iron of the very best quality is 
now being made at a cost that is less than anything 
achieved in Lincolnshire since the early years of the 
present century. The workmen at the blast-furnaces 
have not suffered, since they are now taking home 
each week between 70 per cent. and 80 per cent. more 
money than they did in 1914. The railways have 
contributed nothing, since, in spite of allowances due 
to de-rating, some 10 per cent. more is still being paid 
for the assemblage of the blast-furnace raw materials 
than was paid before the war. 

The achievement has been made possible by many 
factors. First and foremost, from the earliest days 
when the scheme was first mooted, the author has 
received the greatest help, encouragement, and advice 
from his chief, Mr. W. R. Lysaght. This, in the anxious 
days when the project was in its infancy and still to be 
proved, was of inestimable value to him. This, coupled 
with the relatively free hand granted by the directorate 
as a whole, has enabled everything to be carried through 
with energy and dispatch. Everything has been a 
typical example of true co-operative effort by all con- 
cerned, through the co-relative and co-ordinated labours 
of the whole of the Staff, from Mr. F. H. B. Gough, chief 
engineer, Mr. J. A. Peacock, chief draughtsman, Mr. 
W. F. Carr, coke-oven manager, Mr. A. W. Lee, fuel 
officer, right through all the departmental managers 
and foremen, to the humblest workmen. It has been 
a source of pleasure and pride to the author to see the 
workmen everywhere from the very first take an 
interest in all that has been done. In many ways the 
departure from the normal has been almost revolu- 
tionary, yet nevertheless the men have shown an 
eagerness to adapt themselves to the new conditions 
that has been most gratifying and has undoubtedly 
contributed in no small measure to bringing the work 
to a successful issue. 





British Stranparp Cast-Iron Drain Pires.—The 
| 1933 revision of British Standard Specification No. 437, 
| for cast-iron drain pipes, supersedes the first edition 
| issued by the British Standards Institution in February, 
| 1932. Certain anomalies which were found to exist 
in the minimum weights of the pipes have been corrected 
and a revised table has been inserted in the new edition. 
Copies of the specification (No. 437—1933) can be obtained 
from the Institution, price 2s. 2d., post free. 
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Crrcuit-BREAKER CONTACTS. 


formation, provided for the first time the means of 
adequate publication and discussion not only for the 
results of research, but also for progress in practical 
developments in the non-ferrous industries. In this 
respect the Institute undertook a pioneering task, 


moving contacts are also wedge-shaped, and are made 
from a single bar of extruded copper, as shown in the 
|same illustration. They are bolted to rods, — 
consist of two rectangular pieces of Micarta, the 


WEATHERPROOF OIL CIRCUIT- 
BREAKER. 


A CIrculT-BREAKER has recently been placed on the 











market by Messrs Westinghouse Electric and Manu- 
facturing Co. of Pittsburg, U.S.A., in which, as it is 
intended for operation out of doors, special care has 


This breaker, a view of which appears in Fig. 1, 


object being to obtain both mechanical and dielectric | 


strength. 


| and although in various countries organisations have 


The breakers are trip-free throughout the closing | subsequently been developed for providing facilities 
been taken to prevent water leaking into the oil. | stroke, and can be fitted either with three series or| of a similar nature for their own metallurgists and 


is | three transformer-trip coils with, in addition, a shunt- | engineers, the Institute of Metals has, fortunately, 


manufactured for current-carrying capacity of 400, 600 | trip coil, a low-voltage release coil, a Veeder counter | been able to maintain its place not only in this country, 


7-5 kV 


and 800 amperes, at pressures not exceeding 


|and two two-pole or one six-pole single-throw and | but throughout the world. The sphere of the Institute 


and in either the double- or triple-pole types, the | one two-pole rotary-type auxiliary switches. The series | of Metals has been intentionally confined on the one 


rupturing capacity being 50,000 kVA. It is carried on a 

pipe or «structural steel framework, and 

mounted on the floor, on a wall or on a pole. 
The circuit-breaker proper consists of a dome-shaped 


overload trip coils are visible in Fig. 2. Closing is 


can be | effected by solenoids, which can be energised either 


| from a direct-current or an alternating-current source. 
In the former case, the mechanism, which includes a 


| hand to the metallurgy of the non-ferrous metals, to the 
| exclusion of steel, and on the other hand, has excluded 
the whole field of the production of metals from their 
|ores—in both cases with the deliberate purpose of 





top-plate, which is a semi-steel casting, and is provided | closing coil, is bolted direct to the unit, while in the | avoiding overlapping with previously existing institu- 


with lugs for connection to the supporting frame. The | latter the necessary supply is rectified by a Rectox | tions. 


operating mechanism and lead-in insulators are mounted 
on this casting, which is pierced with a rectangular 
hole, so that easy access to the operating mechanism, 
auxiliary switch and trip gear is possible. This hole 
is closed by a cover, which is secured by three bolts. 
The rectangular tank is built up of sheet steel, all the 
seams being lap-welded. The connection between the 
tank and the cover is made by a groove, in which a 
double flax packing is placed to ensure both a weather- 
proof and an oil-tight fit. As a further precaution 
against the entrance of water, there a drip 
shield. The cover is secured to the tank by four 
short bolts. The tank itself is lined with Micarta, 
while shields of the same material, which form 
part of the lining, are used for separating the 
phases. It can be lowered or raised into position by a 
winch. The tanks are made in two sizes, the larger 
being used when series trip coils are employed to enclose 
both the latter and the contacts. When, however, the 
breaker is equipped with transformer trip coils, these 
are housed in a separate compartment and the smaller 
size tank is then sufficient to enclose the breaker- 
contacts alone. 

The condenser bushings are fitted with one-piece 
porcelain rain shields. Connection is made from the 
external circuit by means of a threaded brass tube, 
fitting over a copper rod, the lower end of the 
latter being secured to the ifixed contacts. This 
tube is screwed into the condenser bushing, the whole 
assembly being then clamped to the top-plate. The 
exterior portion of the bushing is protected by a 
compound-filled weatherproof porcelain casing, which 
is clamped into position by a copper tube. The fixed 
contacts, which are illustrated in Fig. 2, are of the | 
high-pressure self-cleaning finger wedge type, the | 
number depending on the current to be carried. The | 


18 





| copper oxide rectifier, which is housed in a weather- 

| proof tank in some convenient position near the 
breaker. The auxiliary switches are mounted in a 
gas-tight compartment to protect them from the arc 
gases. This compartment is separated from the main 

| breaker tank by one of the webs of the frame. 
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SOME STEPS IN METALLURGICAL 
PROGRESS, 1908-1933. 
By Watrer Rosennarn, B.A., D.Sc., F.R.S. 


THE occurrence of an anniversary naturally leads 
to retrospection, so that some attempt at a review 
of metallurgical progress during the twenty-five years 
| which have elapsed since the first meeting of the Insti- 
| tute of Metals in Birmingham appears appropriate. 
|The preparation of such a review, however, if any 
| attempt were made at completeness, would be an 














extremely formidable task, which the writer is unable | 


| to contemplate. 
| attention to some of the steps which have formed 
| part of the metallurgical history of the past quarter- 
|eentury. Different individuals, in looking back upon 


aspects and different steps; no claim is made that 
those here selected are either the most important or 


reason or another, appeal most directly to the writer. 
While it would be too much to claim that the 

Institute of Metals is responsible for most of the 

progress which has been achieved, yet a certain claim 


is justified on the ground that the Institute, from its | 





* Paper read before the Institute ot Metals, Birming- 
ham, on Tuesday, September 19, 1933. Abridged. 


He proposes, therefore, to confine | 


the same history, would perhaps choose different | 


the most interesting, but they are those which, for one | 


Yet there can be no doubt that, in regard to the 
scientific aspect of metallurgy, the Institute has 
provided a centre for publication and discussion which 
| has stimulated research throughout the whole field of 

metallurgy and far beyond the immediate scope of the 
Institute itself. It may fairly be claimed that nowhere 
else do the scientific aspects of the subject receive 
an equal amount of attention. In thus emphasising 
the value of the work of the Institute of Metals on the 
| scientific side, the writer does not wish in the slightest 
degree to under-rate the great importance of the 
| practical questions which the manufacturing and engi- 
neering members of the Institute bring forward; on 
| the contrary, it is the function of the Institute, as the 
| meeting ground of all three types of members, that 
lends it a special character and greatly increased impor- 
tance. If the scientific members of the Institute have 
played a very active part in its work, that should not be 
taken as discouragement by the manufacturers and 
users; on the contrary, it is for them to rival their 
scientific colleagues in their activities. A greater 
{number of papers and contributions to discussions 
|on the part of engineers and manufacturers would be 
welcomed by none more than the scientific members 
of the Institute. 

| It is not, perhaps, unnatural for the writer, in com- 
mencing the present review, to refer to the first paper 
which he had the honour to communicate to the Institute 
of Metals at its initial meeting in Birmingham in 1908. 
| In that paper he criticised the methods of studying the 
equilibrium diagrams of alloys as then carried out, 
for exploratory purposes, by Professor Tammann 
and his pupils. The need for a more exhaustive 
study of alloy systems and for more accurate deter- 
minations of equilibrium diagrams has since been 
almost universally recognised, and, indeed, the measure 











726 
of accuracy and completeness which the writer advo- 
cated in 1908 has now been considerably exceeded. 

The subject of that early paper, however, has proved 
to be of fundamental importance in the progress of 
non-ferrous metallurgy, and not only on the purely 
scientific side. It was pointed out there that the 
very approximate equilibrium diagrams with which 
certain investigators were contenting themselves 
at that time were inadequate, and that much closer 
and more accurate study was required by means of 
methods of greater refinement. Some of these methods 
the writer was privileged to develop, with the aid of 
his colleagues in the Metallurgy Department at the 
National Physical Laboratory. At the same time, 
other methods of high accuracy have been developed 
elsewhere in this country and abroad. As a result, at 
the present day the technique of dxtermining equili- 
brium diagrams has attained a degree of accuracy which 
could searcely be contemplated in 1908. In that 
development the use of the methods of X-ray analysis, 
to which further reference will be made, has played 
a® very important part. The value of equilibrium 
diagrams, however, was for a long time regarded 
with a good deal of scepticism by those who were not | 
intimately acquainted with their possibilities. In his 
presidential address to the Institute in 1928, the 
writer endeavoured to explain on broad lines, and in the 
simplest possible way, the meaning and value of equili- 
brium diagrams and their importance for practical 
purposes. It is, therefore, unnecessary to go into this 
subject again, and only one particular aspect need 
be mentioned, because of the immense practical 
importance to which it has arisen. 

One of the points in regard to which the earlier 
‘ equilibrium "’ diagrams were particularly deficient 
and this deficiency is still to be encountered in some 
published work—was the determination of limits | 
of solid solubility at the boundaries of different phases, | 
and especially of the limits of solid solubility of other | 
metals and metalloids in the pure or nearly pure metals 
themselves. At first this appears to be a matter of | 
academic interest only, but the invention of Duralumin 
presented the metallurgical world with a new problem, 
since the inventor of age-hardening (Wilm) admittedly | 
had no idea of its mechanism or nature. It might | 
have been thought that a knowledge of the processes 
by which age-hardening occurs in Duralumin was a 
matter of minor importance in view of the fact that for | 
practical purposes, Wilm had discovered an alloy | 
which has maintained its place in the front rank of 
heat-treated aluminium alloys to the present day ; 
fortunately, however, the scientific investigator cannot 
help regarding a mysterious process of this sort as a 
challenge. 

This challenge was taken up by two groups of 
investigators—namely, those at the Bureau of Standards 
in America, under the immediate leadership of Dr. 
P. D. Merica, and at the National Physical Laboratory 
here. Both groups of investigators arrived at what is 
now universally admitted to be the true solution of | 
the problem. Their solutions differed in detail, and 
there are still differences of opinion about certain 
aspects of what occurs, but a broad generalisation was 
reached. Wherever the curve of solid solubility in an 
equilibrium diagram is of such a shape that the solid 
solubility is appreciably higher at a high temperature 
than it is at lower temperatures, it is possible by quench- | 
ing after heating at the higher temperatures to produce 
a supersaturated solid solution. Such a_ solution | 
may subsequently undergo decomposition either at 
room temperature or at somewhat higher temperatures. 
The result of this decomposition is what is now widely | 
known as “ age-hardening,” although the term, as 
Professor A. Portevin has recently pointed out, is 
unsatisfactory. The statement made ascribing harden- 
ing in such cases to the decomposition of the super- 
saturated solid solution will scarcely be disputed by any | 
scientific metallurgist. 

The exact process which occurs in this decomposition, 
however, is much more difficult to establish. The 
so-called “ precipitation” theory, according to which 
the hardening is due to the separation of a very large | 
number of extremely minute particles or groups of | 
atoms in the early stages of precipitation of a dissolved 
substance, is widely but not universally accepted, | 
whilst there is also a divergence of view whether these 
separated particles produce hardening by distortion 
of the lattice in which they are interposed (the writer’s 
theory) or by acting as “ keys” which prevent mutual | 
slip of layers of the crystals (Jeffries’ slip interference | 
theory). These points, and many of the scientific | 
difficulties still connected with them, have received | 
an immense amount of investigation, and constitute 
problems which still stimulate further research and, 
consequently, further discoveries. Meanwhile, how- 
ever, a recognition of the fact that alloy systems in 
which certain kinds of solubility lines have been found 
are capable of age-hardening has proved of the greatest 
practical interest. 
to the discovery of Duralumin by Wilm, steel was the 
only known material which could be hardened by 
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heat-treatment. Since the principle of age-hardening 
was elucidated, an ever-increasing number of alloys 
has been discovered and developed which are capable 
of improvement by heat-treatment, in many cases 
to a most remarkable extent. 

Apart from alloys of aluminium itself, perhaps the 
most interesting example is that of the alloy of copper 
and a small percentage of beryllium, in which a degree 
of hardness can be obtained approaching that of har- 
dened steel. Even among the alloys of iron itself, 
similar facts have been discovered, as, for example, 
in the alloys of iron with molybdenum and with 
tungsten which are capable of age-hardening, and the 
ageing effects which can be produced by nitrogen, and 
probably by oxygen and carbon, in mild steel at quite 
moderate temperatures. The range of such alloys is 
steadily widening at the present time, and is placing at 
the disposal of the manufacturer and of the user a 
whole series of products of a novel and valuable nature. 
These can be placed definitely to the credit of scientific 
investigators, and in particular to the more accurate 
study of the equilibrium diagrams such as had been 
advocated by the writer in his paper of 1908. In 
this direction the Institute of Metals has perhaps been 
more helpful than in any other, since it has furnished 
scope and encouragement for the writers of papers on 
what might otherwise have been regarded as abstruse 
and academic subjects. 

Although it is not possible to enter into details of the 
modern development of aluminium alloys, there are 
one or two features which it is perhaps desirable to 
mention. For some time after the discovery of Duralu- 
min it was believed that the improvement of properties 
by quenching and ageing could be obtained only with 


-| alloys which had undergone mechanical working, such 


as forging or rolling, and the application of heat-treat- 
ment to castings was not considered feasible. An 
understanding of the principles involved in the heat- 
treatment of light alloys, however, immediately led 
the writer and his colleagues to the conclusion that 
such treatment should be applicable to castings. It 
seemed probable, however, that the time required 
for preliminary heating to secure complete solution 
of the second phase or constituent would be much 
longer for the cast material. Experiments quickly 
led to a verification of this view, and the result has 
been the development of a series of casting alloys 
capable of being very materially improved by heat- 
treatment. About the same time, it was realized 
that the best available alloys of aluminium lost their 
strength rapidly with increasing temperature, and a 
search was made, under the urgent stimulus of war 
conditions, for light alloys which would maintain 
their strength as far as possible at high temperatures, 
such as 250 deg. to 350 deg. C., which are encountered 
in aeroplane and motor-car engines. 

One result was the development of an alloy, since 
widely known and used especially for piston purposes, 
containing copper 4, nickel 2, and magnesium 1-5 per 
cent., which has come to be known, through accidental 
lettering used in the laboratory, as “Y” alloy. 
Although the full application of this alloy for practical 
purposes suffered a lag of something like ten years 
from the time when it was first described, it maintained 
its position for some time, and is still among the best 
of the aluminium alloys for its particular purpose, 
i.e., for use at high temperatures, whether as castings 
or forgings. More recently, alloys have been produced 
which, while largely based in constitution and mode 
alloy, are capable of attaining 
still better properties, a result which they owe in 
part to the incorporation of a small amount of titanium. 
These, although similar in type to “ Y ” alloy, offer 
certain marked advantages, and it is to be hoped that 
still other developments and improvements will follow. 
The resistance offered by industry to the introduction 
of new alloys is fortunately much less to-day than it 
was ten or fifteen years ago, and the threatened com- 
petition of magnesium and its alloys will probably 
serve as a further stimulus to those interested in the 
alloys of aluminium. 

Mention has already been made of the use of X-ray 
methods in the study of alloy systems, but this applica- 
tion of modern physics is proving so valuable that more 
than passing reference is required even in the present 
review. While the proper use of the microscope 
can and does carry our knowledge far into the minute 
structure of alloys, there are definite limits, due to 
the wave-length of light itself, which make it impossible 
to carry magnification beyond a definite degree. Even if 


| this is placed at so high a value as 10,000 diameters, 


whilst the orthodox view places it nearer 2,000, it yet 
leaves us very far from the possibility of studying the 
arrangement of the atoms in the crystals of our metals. 
Fortunately, however, the use of X-rays, which may 
be described as a variety of light having a wave-length 
about a thousand times shorter than that of yellow light, 
makes it possible to observe phenomena known as the 


It must be remembered that prior | diffraction of X-rays in crystals which give the key 


to the arrangement of the atoms themselves. 
Thanks to the work of a series of brilliant investi- 





gators, among whom Bragg, Laue, Mark, Polanyi, 
Schmid, Bernal, Bradley, Westgren, van Arkel, and 
others may be mentioned, not only the experimental 
technique, but also the methods of interpreting results 
have been developed to an amazing extent. It is 
now possible, not only to determine with remarkable 
accuracy the dimensions of the crystal lattice of any 
given sample, but also to correlate these with the 
concentrations of solid solutions and with the formation 
of intermetallic compounds. The result is that many 
of the phase boundaries of alloy systems can now be 
determined with great accuracy by these means. They 
enable us to go further, however, by showing the 
arrangement of the individual atoms in the lattice. 
Somé of the lattice structures which have been described, 
such as those of the so-called gamma type of alloy 
phases, appear to be formidably complicated and diffi- 
cult to understand. The writer has put forward the 
view that some of these structures can best be explained 
by supposing that a certain type of intermetallic mole- 
cule is formed which cannot be readily packed together 
so as to fill space in a satisfactory manner. Since the 
leaving of gaps in such a structure would entail the 
storage of a large amount of energy, it is suggested 
that these gaps are filled by atoms of either component 
metal (whichever happens to be present in excess), 
these additional or “ filling” atoms behaving much 
like the water of crystallisation in a crystal of copper 
sulphate or similar substance. Some objections have 
been raised to this view, but the writer thinks that 
these are not insuperable, and would commend it to 
the consideration of those who study these apparently 
complex bodies. 

The advance of our insight into the structure of alloys 
is of value, however, not only because of the more 
accurate determination of equilibrium diagrams, but 
also because it is providing the material for a much 
better understanding of the nature of the metallic 
state and of the laws which govern the formation 
of intermetallic phases and the constitution of alloys 
in general. It is not perhaps too much to hope that 
in the near future the general laws governing alloy 
constitution and behaviour will be discovered, and will 
bring order and understanding into the rather varied 
and troublesome collection of equilibrium diagrams 
with which the metallurgists have to deal at the present 
time. When this result is achieved, the practical 
consequences are likely to be important, and manu- 
facturers and users will have occasion once again to 
thank not only the scientific investigator for his patient 
pursuit of abstruse and difficult subjects, but also the 
Institute of Metals for the encouragement and support 
which it consistently gives to such work. 

Whilst the application of age-hardening to a wide 
variety of alloys has been responsible for some of the 
most important advances in non-ferrous materials, 
interesting developments have taken place in other 
directions independent of the age-hardening processes. 
It is interesting to note in this connection that whilst 
age-hardening was discovered in connection with the 
aluminium alloys and has hitherto been more widely 
exploited in that field than elsewhere, a whole group 
of new materials, consisting mainly of aluminium, 
has been developed, which owe their value mainly 
to an entirely different treatment. These are the 
so-called “* modified ” alloys, of which the well-known 
materials containing from 10 per cent. to 14 per cent. 
of silicon are typical. These and their properties 
are so well known that it need only be pointed out 
that here also we have an empirical discovery which 
has led to very important results, but that, even to-day, 
after much investigation, it cannot be definitely 
stated that the mechanism of the process is fully 
understood. A number of papers have appeared in the 
Journal of the Institute of Metals dealing with the 
“ modification ” of alloys; the work of Gayler showed 
the close connection between “ modification” and 
super-cooling. She was able to show the relation 
between the microstructure and freezing temperatures 
of the modified alloys and the limiting temperatures 
of the “labile” super-cooled state. Whilst this has 
furnished some degree of insight into the mechanism 
of modification, it seems that our knowledge is still 
insufficient to allow us to enunciate a general principle 
which would make the extension of the process to other 
materials a fruitful line of progress. Gwyer and 
Phillips have shown that modification phenomena 
can be produced in other types of alloys, but even this 
indication has as yet failed to produce any alloys 
other than those of aluminium which are improved 
to a marked degree by similar means. It may well 
be that when the mechanism of the process comes 
to be as well understood as that of age-hardening, a 
similar fruitful development may occur. Possibly 
there may be an intimate connection between “ modifi- 
cation’ and the factors which govern the grain-size 
of an alloy. 

During the period of twenty-five years under review 
there have naturally been many other developments of 
new alloys, some of which have proved of permanent 
importance, whilst others, for which great claims were 
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made, have failed to find or hold a place in industry. 
Among those which have succeeded, in varying degrees, 
in attaining large-scale importance, a number of 
alloys of nickel must be mentioned. Some of these 
are proprietary and well known. The alloys of copper 
and nickel, generally known as cupro-nickel, were 
extensively studied during the war, and have since 
received increasing application, especially for condenser 
tubes, where a high degree of resistance to corrosion is 
more important than low price. In the same connec- 
tion, the alloys of copper with aluminium, the aluminium 
content varying from 2 to 10 per cent., have also proved 
important. The “aluminium-bronzes,” although 
known for many years previously, were particularly 
studied by Carpenter and Edwards and by Lantsberry 
and the present writer, but found application only 
very slowly, so that even at the present time, although 
a number of alloys of this type and their derivatives 
containing nickel and other elements are finding 
some large-scale applications, the writer considers 
that they are not utilised as extensively as might be 
expected from their remarkable properties. 

One of the latest developments in this direction is 
the aluminium-brass which has resulted from one of 
the researches carried out for the British Non-Ferrous 
Metals Research Association. This alloy, containing 
about 2 per cent. of aluminium, is intended especially for 
condenser tubes. The aversion to aluminium as a 
constituent of brass, and, in fact, to its mere presence in 
a brass foundry or brass works of any kind, is well known 
to practical men; the reason for it has not been appa- 
rent, except that it is recognised that a very small 
percentage of aluminium (0-1 per cent. or even less) 
present in ordinary brass may be markedly deleterious. 
Since, however, with proper casting methods an alloy 
containing 2 per cent. of aluminium gives highly 
satisfactory results, there is here need for investigation. 

The casting methods used for alloys containing 
aluminium, such as the “ aluminium-bronzes ” which 
have been used in France for coinage purposes, have 
also undergone important developments. A most 
interesting process, well known under the name of 
** Durville,” has introduced a new method into foundry 
practice by showing the value of filling a mould, more 
especially an ingot or billet mould, by the slow and 
steady flow of the metal. The process is one which has 
been used, in the first instance, only for alloys containing 
aluminium, and it is believed that its success depends 
on the formation of a tough surface skin on these 
materials. It seems likely, however, that similar 
methods of casting, subject to suitable modification, 
may be applicable to many other materials. 

Among other new materials which are still in course 
of development, one of the most interesting groups 
is that of the alloys of beryllium, especially with 
copper and nickel. Reference has already been made 
to these in connection with age-hardening, since they 
can be made in that way to develop remarkable pro- 
perties. They are of interest also from the point of 
view that they embody the first approach to practical 
application of what is, for industrial purposes, a new 
metal—befyllium. Much attention has been devoted 
to the study of this metal, both in Germany and in this 
country. The German investigators have devoted 
themselves mainly to the use of the metal as an 
alloying element, and have produced remarkable alloys. 
An appreciation of the possibilities of the metal itself 
as a basis material has led to attempts in this country 
to produce it in a state of high purity. This has proved 
remarkably difficult, owing to the persistence with 
which it combines with practically every element 
with which it comes into contact, including nitrogen 
and oxygen. None the less, the material has been 
obtained in a sufficient degree of purity to demonstrate 
the fact that it is essentially ductile, although, in the 
form ordinarily produced, it appears to be brittle. 
It does, however, even in the impure condition, combine 
a high degree of strength and a relatively high melting 
point with a very low density. The investigation 
of this and similar more or less rare metals is not 
only justified, but important, because it has been 
found again and again in the past that a rare metal 
which is a laboratory curiosity has in a few years become 
a commercial product. Aluminium and _ tungsten 
are perhaps the most striking examples of this kind, 
and it is not likely that we have come to the end of the 
list. 

Although the present review relates in the first 
place to the non-ferrous metals and alloys, and can 
deal with these only at a few selected points, there is a 
group of novel materials which are so important, and 
differ so widely from anything formerly available, that 
mention must be made of them in spite of the fact 
that they are perhaps on the border-line of the ferrous 
field. These are the modern materials of very great 
hardness which have been developed for cutting pur- 
poses. The development of the high-speed cutting 
steels took place to a large extent before the foundation 
of the Institute of Metals, although great progress 
has been made in these also. A step in another 
direction was taken when alloys of great hardness and 


of sufficient strength to be used as cutting tools were 
developed, in the first instance, in America. These 
alloys could not be softened, and were used in the state 
obtained by casting, any subsequent shaping being 
effected solely by grinding. 

These alloys, of which Stellite is perhaps the best 
known, have achieved some measure of importance, 
particularly on the Continent. More recently, however, 
materials consisting mainly of tungsten carbide have 
been developed. These are prepared by methods which 
had formerly been followed mainly in the production 
of tungsten and other filaments of high-melting metals 
for electric lamps. The process is well known as that of 
sintering and swaging. In the case of the carbides, 
however, swaging is not used, but, on the other hand, 
a binding substance is added which generally consists 
of cobalt. Carbide and cobalt are mixed together 
in a finely-divided state, pressed into moulds of any 
desired shape, and are then heated in an atmosphere 
of hydrogen at a sufficiently high temperature to 
produce a solid sintered material. Cutting tools 
made in this manner are now widely used, and yield 
results exceeding anything that can be obtained with 
high-speed steels or other cutting alloys. The hardness 
and cutting power of tungsten carbide produced 
in this manner does not fall far short of that of the 
diamond, which, it may be mentioned, has also come 
to be used as a cutting tool. Whether or not materials 
produced in this way (sintering) can be called alloys, 
and whether—since they do not contain more than a 
very small proportion of iron or none at all—they 
may be included in the non-ferrous field, are matters 
which may be left open. 

Reference has been made above to the development 
of novel methods of casting, of which it has been 
possible to mention only one. For the production 
of sound castings, however, the condition of the metal 
is of very great importance, and much attention has 
been given in recent years by investigators to the 
problems arising from the presence of dissolved gases 
in metals and to the means for their elimination. A 
series of papers on this subject has been communicated 
to the Institute of Metals from the National Physical 
Laboratory and from the University of Birmingham. 
The removal of dissolved gases from aluminium alloys, 
in particular by such processes as “ pre-solidification,” 
the passage of nitrogen, of the vapours of volatile 
chlorides such as titanium tetrachloride and carbon 
tetrachloride, and of mixtures of these with nitrogen, 
have all been studied. The use of dry nitrogen itself 
has also been advocated. Mention must also be made 
of the development by Tullis of the use of chlorine 
and of boron chloride. 

The use of titanium tetrachloride for the removal 
of gas inevitably introduces a small amount of titanium 
into the alloy, and it is a curious coincidence that this 
fact should have been studied and published at about 
the same time as the use of small amounts of titanium 
in these alloys for grain-refining purposes was developed. 
This whole question of the grain-refining effects of 
certain elements when added to alloys in sometimes 
quite small proportions appears to be a matter requiring 
much further investigation. It is being increasingly 
realised that control of the size and type of crystal 
structure not only in castings which are to be used as 
such, but also in ingots and slabs intended for subsequent 
mechanical working, is a matter of first-rate importance, 
and may determine the success or failure of a given piece 
of material. The various casting processes, including 
the use of water-cooled moulds, vacuum casting as 
developed by Rohn, the recently described “ R.W.R.’’* 
process of the German “ V.A.W.” Company,f{ all 
embody features which bear strongly on this point, and 
mark a development which has followed on the recog- 
nition of the part which the internal structure of alloys 
plays in their practical behaviour during manufacture 
and use. 

Whilst the importance of purifying metals and alloys 
from undesirable contaminations with gas is becoming 
increasingly recognised, the necessity for eliminating 
other impurities is also being appreciated. The impor- 
tant effects which the presence of small quantities of 
impurities may produce in the behaviour and pro- 
perties of a metal have come to be realised in recent 
years. The result has been, on the one hand, an effort 
to prepare metals of very high purity in the laboratory 
for purposes of a detailed study or on a large scale for 
practical applications, while, on the other hand, a 
detailed study of the effects of impurities has been 
renewed and carried to greater detail and over a wider 
range than had formerly been attempted. Of the latter, 
a series of researches carried out at the National Physi- 
cal Laboratory for the British Non-Ferrous Metals 
Research Association on the effect of impurities in 
copper may be mentioned. This work has thrown 
much light on the combined effects of some of the more 
important impurities which are to be found in varying 


degrees in all fire-refined copper. The great importance 
of these investigations has become emphasised by 
conditions affecting the British copper industry as a 
consequence of decisions taken at the Ottawa Con- 
ference, and it is to be hoped, therefore, that these 
important researches will be continued, and that the 
high standard which has been achieved hitherto will be 
fully maintained. The problems which have to be 
faced become more and more difficult as the research 
progresses, but fortunately, the increasing experience 
of the investigators enables them to cope with their 
difficult task. 

With regard to the preparation of pure metals on a 
commercial scale, we have two examples from America 
in the preparation of high-purity zinc by the New Jersey 
Zine Company and of aluminium of great purity by the 
Hoope process. So far as this country is concerned, 
efforts have been mainly made in the laboratory, and 
these have been most successful in regard to the pre- 
paration of high-purity manganese and iron. Recently, 
however, the methods developed for the production 
of high-purity manganese (vacuum distillation) have 
been successfully used at the National Physical 
Laboratory in the production of magnesium of very 
high purity. Whilst it is not suggested that these 
materials, which necessarily entail great expense in 
their production, are likely to be of direct practical 
use, yet their preparation and study are necessary if the 
true effects of the impurities present in commercial 
material are to be properly understood. The study of 
these very pure materials is also of fundamental impor- 
tance in the establishment of correct equilibrium 
diagrams. In the field of the aluminium alloys and in 
regard to the differences of opinion which exist on the 
subject of age-hardening, the study of alloys made of 
high-purity metals has become particularly important. 

When the Institute of Metals was founded in 1908, 
it might almost have been said that the study of the 
structure of metals and alloys was still in its infancy. 
The great pioneers of the subject—Sorby, Roberts- 
Austen, Osmond, Martens, and Howe—had completed 
their work, but the battle for the recognition of the 
value of the methods for which they had laid the foun- 
dation had still to be won. To-day the widespread 
use not only of metallographic methods, but also of 
still more abstruse ways of studying the inner structure 
of materials, shows clearly that the battle has been 
won. Some of the fruits of victory have been discussed 
above. The study of alloys in regard to their con- 
stitution and behaviour has advanced very rapidly 
indeed, because it promises immediate results. The 
study of the mechanical properties of metals in relation 
to their crystalline structure, on the other hand, for 
a time made only slow progress. The first account of 
the discovery of the mechanism of plastic deformation 
in metals by the process of slip was published in 1899.* 
For nearly twenty years the matter remained very 
much where that work had left it, and it is, indeed, 
only in quite recent years that it has been advanced, 
but fortunately, that advance has been rapid and great. 
It is due, in part, to the fruitful application of X-ray 
methods to the study of the phenomena of deformation, 
an application initiated largely by the work of Taylor 
and Elam, and carried further, especially in connection 
with the phenomena of fatigue, by Gough. Many con- 
tinental workers have also contributed to the subject 
in other directions. In the second place, the study of 
the phenomena of deformation and fatigue in metals 
has been rendered much easier by the development of 
methods for producing large single crystals of metals, 
and even of some alloys. 

One of the first steps in this direction was the pre- 
paration, by a process of critical strain and critical 
annealing, of large single crystals of aluminium by 
Carpenter and Elam. Subsequently a variety of 
methods have been developed for the production of 
single crystals, first in the form of comparatively thin 
rods or wires, and later in massive pieces, during the 
solidification of metal from the liquid state. It is 
difficult to sum up briefly the results which have been 
achieved by these investigations. In the first place, 
it may be said that whereas the work of Ewing and 
Rosenhain had shown that deformation occurs by slip 
along certain planes in metallic crystals, it has now been 
possible to show precisely on which planes it occurs in . 
crystals of different types both when a steady load and 
an alternating load is applied. It has also been shown 
more definitely than was possible by purely micro- 
scopic means that the crystalline character of the 
material is not destroyed, or even seriously impaired, 
by plastic deformation. The writer, however, thinks 
that it is now clear, in the light of these investigations, 
that the lattice structure of a crystal which has under- 
gone deformation is to some extent distorted and locally 
damaged, and that this damage and distortion account 
for the hardening which the metal undergoes as a result 
of cold-working. The modern methods of investigation 
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3 Kessner, Metallwirtschaft, vol. xi, page 583 (1932). 





* Ewing and Rosenhain, Phil. Trans. Roy. Soc., 
vol. 193 [A], page 353 (1899), and vol. 195 [A], page 279 
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have led to a further discovery which had escaped earlier 
microscopic observers: this is the strong tendency 
for the crystals to assume a common orientation, such 
that a particular axis of a crystal tends to lie in the 
direction in which the metal has been elongated. This 
“ preferred ” orientation, and the manner in which it 
behaves when the metal is subsequently heated and 
annealed, offers a series of discoveries and problems of 
the most interesting kind. Practical applications of 
these discoveries have not yet been developed except 
in a few isolated instances, but it seems probable that 
our increasing understanding of the nature and process 
of plastic deformation will materially affect our methods 
of working metals and the results which we can achieve | 
thereby 

The subject of cold-working and plastic deformation 
recalls the work of an eminent Past-President of the 
Institute of Metals, the late Sir George Beilby. His 
beautiful work on the surface films produced in the 
polishing of metals, and his extension of this idea to 
that of the production of similar flowed films on the 
surfaces within the crystals where slip had occurred, 
appeared to offer a satisfactory explanation of many of 
the phenomena in question. The use of the word 
“amorphous” by Beilby and by some of those, including 
the present writer, who endeavoured to support and 
extend his theory, was perhaps unfortunate, because it 
led to much opposition of an unnecessary sort. As a} 
result of this opposition, both Beilby’s theory of a) 
flowed surface “ amorphous” layer and the writer’s | 
theory of an “ amorphous ” intercrystalline layer have 
been for many years somewhat discredited. It is inter- | 
esting to note, however, that recent researches in which 
the structure of surface films on polished metal speci- | 
mens has been studied by means of the latest method 
of physical investigation—electron diffraction—have | 
gone to show that the surface films, if not truly “ amor- | 
phous,” contain only slight traces of crystal structure, 
so that they closely approach the ideal “ amorphous ” | 
condition. On the other hand, it has been shown that | 
substances which are regarded as truly “ amorphous,” | 
such as glass and vitreous silica, also show under X-ray 
examination distinct signs of crystal structure. 

It would seem, therefore, that whatever definition | 
we may adopt for the term “ amorphous,” the descrip- 
tion of flowed films of metal as “ vitreous’ is to a con- 
siderable extent justified. With regard to the internal 
surfaces on which slip has occurred, it is now clear, | 
in the writer's opinion, that here also the crystalline 
structure must be, to some extent, broken down. | 
Without entering into any lengthy discussion of this 
point, however, it is sufficient to call attention to 
recent researches on the heat absorbed or rendered 
latent during plastic deformation. The work of Farren | 
and Taylor carried out on tensile test-pieces has clearly 
shown that heat is absorbed in these circumstances and 
has given an indication of the amount. This has been, | 
to some extent, confirmed by the more recent work on 
wire drawing carried out by the writer and V. H. Stott. | 
It can be shown that the amount of heat absorbed is | 
greater than can be accounted for by the storage of 
energy by internal elastic stresses, so that something 
essentially akin to phase change must take place to a 
small extent during plastic deformation, and this, in 
the writer’s opinion, is due to breakdown of the lattice 
at the near surfaces of slip. 

It is impossible to complete a review of this kind, | 
however sketchy and imperfect, without some reference 
to corrosion. Research on corrosion has always formed | 
an important activity of the Institute of Metals, and a 
large number of reports and papers on the subject are 
contained in its Journal. A year or two ago, it would 
probably have been said in this review and elsewhere 
that on the theoretical side the long-drawn-out con- 
troversy as to the mechanism of corrosion had been 
settled, and that the electrochemical theory, as 
developed on the principle of “ differential aeration,” 
was widely, if not universally, accepted. From one 
point of view it is unfortunate that more recent work 
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appears to show considerable doubt as to the validity 
of “ differential aeration ’’ as the true explanation in 
all those cases where it has become customary to 
invoke it. Disturbing as such an upheaval in our 
ideas must be, it must be welcomed, since a fuller 
recognition of the truth, and an understanding of the 
mechanism of any of the important phenomena with 
which metallurgists have to deal, cannot but lead to 
progress and the overcoming of difficulties which had 
not yet been mastered. While, therefore, we must 
recognise the important services which the existing 
theory of corrosion and of “differential aeration” 
has rendered in explaining many of the complicated 
phases of the process, we look forward with interest to 
further developments and to the formulation of a more 
complete theory which will, no doubt, be built up by a 
combination of the older and the new knowledge. 
Whatever theory of corrosion may ultimately find 
general acceptance, there is at least one discovery which 
has been gradually established over a period of years 
which not only explains many of the phenomena of 


corrosion, but is also a valuable means for providing | 


certain metals and alloys with protection against 


chemical attack. Thisis the discovery of the important | 
part played by the surface film which is formed on most | 
| selection of the ingredients used for impregnating the 


metals, if not on all, either by the action of atmospheric 
oxygen or of moisture or of both. 

The existence of such a film in the case of aluminium 
was always recognised, and it was a logical consequence 
of this view that those engaged in an attempt to combat 
the corrosion of aluminium and its alloys should seek to 
utilise that protective surface film and to thicken and 
to strengthen it. This has been very successfully done 
by the anodic oxidation process developed by Bengough 
and Stuart, both of whom were workers for the Corrosion 
Research Committee of the Institute of Metals. The 
use of “ anodised ”’ aluminium is now widespread and 
successful, the film serving even better as a basis for 
a protective pigment or enamel than as a complete 
protection in itself. Since the publication and 
patenting of Bengough’s and Stuart’s methods certain 
other ways of producing anodic films on aluminium and 
its alloys have been developed, some of them with 
interesting results. The demonstration that a protec- 
tive film really exists has, in recent years, been given 
by the actual separation of the film both by Evans, by 
Sutton and Willstrop at the Royal Aircraft Establish- 
ment, Farnborough, and by Withey and Millar at the 
National Physical Laboratory. The important function 
of a film of this type, presumably consisting mainly of 
chromium oxide, for the protection of rust-resisting 
steels from corrosive attack, is also fully recognized. 
Even in cases, however, where the surface film is not 
sufficiently strong or chemically resistant to serve as a 
complete protection against corrosion, its presence 
and nature materially affect the way in which corrosion 
occurs and the circumstances which favour its progress 
or inhibition. 

It is believed, in many quarters, that it is the repeated 
rupture of such a film, even when not of a highly 
protective nature, which leads to the comparatively 
rapid failure of metals under alternating stress when 
exposed at the same time to mildly corrosive influences. 
An immense amount of work on this subject has been 
done by D. J. McAdam, junr., in America, but it is 
interesting to note that one of the earliest, if not the 
earliest, record of the influence of corrosion on fatigue 
resistance was made by B. P. Haigh in a paper read 
before the Institute of Metals in 1917, whilst subsequent 
work on the subject has been fully described by Gough 
in his Autumn Lecture to the Institute in 1932. 

In thus glancing backwards over 25 years of metal- 
lurgical progress, the writer, whilst seeking to summarise 
as briefly as possible some of the achievements of those 
years, cannot help looking forward in almost every 
instance to the future developments which the present 
situation of our knowledge suggests. It has sometimes 
been said that the rate of progress which the application 
of science has brought about during the last 30 or 


ONE HUNDRED 


40 years, cannot possibly be maintained. The younger 
workers in such a field are sometimes heard to express 
their envy of those who worked 30 or 40 years ago, 
“* when so much still remained to be discovered.” This, 
however, the writer regards as a state of mind which 
must have existed for hundreds of years—it certainly 
existed in his own mind 30 years ago. So far from 
believing that the field of discovery and advance is 
approaching exhaustion, he feels satisfied that if 
world conditions remain favourable to the develop- 
ment of scientific thought and scientific method and to 
their application to the practical problems of mankind, 
then discovery and progress are certain to continue 
at an increasing rate. Whether or not these conditions 
can be maintained, however, must depend, on the use 
which man contrives to make of the materials which 
research and industry together place at his disposal. If 
they are used for destructive competition, whether in 
war or in commerce, progress cannot be maintained, and 





even our existing status must crumble. 
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CABLE IMPREGNATING 
COMPOUNDS. 


In the early days of electric cable manufacture, the 


paper insulation was necessarily largely a matter of 
trial and error, and the solution arrived at was generally 
carefully guarded as a trade secret. The ingredients 
commonly employed in such compositions included 
two or more of the following: petrolatum, petroleum 
oils, paraffin wax, castor oil, rosin oil, and rosin. In 
more recent years, however, the use of rosin with 
mineral oils has become almost standard practice, the 
object of the former material being to increase the 
viscosity, so that the compound does not drain out 
of the cable when it is in service. In addition, the 
demand for cables working at high voltages and the 
researches which have, as a consequence, been under- 
taken have led to the development of compounds with 
improved physical and electrical characteristics. 

The importance of these matters may be indicated 
by saying that in an impregnated cable the compound 
may constitute as much as 50 per cent. of the total 
dielectric, and Messrs. Sternol, Limited, Finsbury- 
square, London, E.( have therefore done well to 
issue a pamphlet outlining the conditions, which such 
a material should fulfil. In the first place, in common 
with all insulating materials, a cable compound should 
be non-hygroscopic, dry, and free from extraneous 
matter. It must be perfectly homogeneous, and there 
must be no tendency for the rosin to separate from the 
oil during either manufacture or use. Other require- 
ments are chemical stability, high resistance to oxida- 
tion and freedom from mineral acidity. The Jast 
is, it is claimed, easily secured by the employment of 
modern refining methods, while the second depends on 
the amount of rosin used, though too high a percentage 
impairs the flexibility of the cable. 

As regards physical characteristics, the higher the 
specific gravity of the oil the more stable the rosin-oil 
mixture, and the higher the flash point the better. 
In the ideal compound the coefficient of expansion 
should be as low as possible in order to minimise trouble 
|due to the formation of voids. As the compound 
should be a lubricant, which enables the layers of paper 
to slide easily over one another, the viscosity curve 
should be such that thorough saturation is secured at 
the impregnating temperature without giving rise to 
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drainage troubles during service. The setting tem- 
| perature must be outside the working-temperature 
| range so as to avoid sudden changes in the physical 
| or electrical characteristics. From the electrical stand- 
| point the compound should have a low dielectric 
| constant and high insulation resistance, and the latter 
should not vary a great deal over the temperature 
range. The power factor should also be as low as 
| possible at all temperatures, especially on cables 
| working at very high pressures. 
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ington & Newton, Ld. 24 | Practical Engineering 2 | General Electric Co., Ltd. 40 | Jackman, J. W., & Co., Noble & Lund, Ltd. .. 12] Smith, Hugh, & Co.,Ltd. . 7 as on - i 
! a, Bros. & Co., Ltd. 12 | Curnon E “z.Co. .. 50] Glasgow Rly. Eng. Co., > on aie os 3 | Oakey, John, & Sons, Ltd. 46 | Smith,T.,&@Sons(Rodley), Ward, T. W., Ltd. ° 1 
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** ENGINEERING ** CLASSIFIED DIRECTORY OF CURRENT ADVERTISEMENTS 


contains the Telegraphic Addresses, Codes and Telephone Numbers of our Advertisers, also Trade Names of Articles Advertised, and Glossaries 





for the use of Foreign Buyers in German, French, Italian and Spanish. 


A copy of the current edition will be sent gratis on application to the Publisher. 


pe THE NEXT COLOURED ADVERTISEMENTS WILL APPEAR IN OUR ISSUE OF JAN. 5, 1934. 











‘< The Voice of Wisdom dictates....| 


“PROTECT Your Power Plant! 
CATALOGUE There is no need for Packing and Jointing to be the weak spot of your 
m 


0.4 achinery 
PREE ON ALWAYS USE WALKER’S PACKINGS and 


APPLICATION JQOINTINGS FOR RELIABILITY and 
ECONOMY.” 


JAMES WALKER & CO. LTD. Packing & Jointing Specialists 


“LION” WORKS, WOKING, SURREY. (Depots throughout the world) 























A NEW METROVICK 
SMALL SIZE 
OIL-IMMERSED STARTER 


OD |5 DIRECT STARTER OSD 15 STAR DELTA 
OAT 15 AUTO-TRANSFORMER 


CONTACTOR TYPE RENEWABLE CONTACTS 
OVERCURRENT AND UNDER-VOLTAGE TRIPS 


CANNOT. BE HELD AGAINST OVERLOAD, in “RUN” 
POSITION 


COMPLETE CONTROL FROM ONE HANDLE 
COMPETITIVE PRICES 


TROPOLIT 
P icker AN 


> 2S0py © 
ELECTRICA co, LTD 


TRAFFORD PARK, MANCHESTER. 17. 
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Improved 

Emergency 

Shut - off 
Valve 

(Cockburn - MacNicol! Patent) 


Fitted with Oil Cylinder 
suitable for Aspinall’s Patent 
Turbine Speed and Emergency Governor 
and forced Lubrication Control. 


: ‘ ENSURES PERFECT CONTROL. . + 
Improved High Lift Combined Regulating Throttle © 
Safety Valve COCKBURNS LIMITED and Smergeney Valve 























(Cockburn - MacNicol! Patent) CARDONALD rs GLASGOW (Cockburn - MacNicol! Patent) 
Approved at 50% reduction in ™ aa : Throws light duty on Governor. Simpleand 
Area of ordinary Safety Valves. = = ea ‘Mal Govan aie — most effective combination in the world. 

t d DELTA WORKS, 
“es EAST GREENWICH, LONDON, S.E.10. 
(And at Dartmouth Street, Birmingham.) 
FOUNDED 1883 INCORPORATED og 


High-class Engineering Alloys: 


STRONGEST MALLEABLE BRONZES, ACID-PROOF and other CORROSION-RESISTING METALS 


c=) “DELTA” BRAND <= 


BRASS, YELLOW METAL NAVAL BRASS, BRONZE, COPPER, WHITE METALS, &c. 


Ropvs, SsSHEpETS rvsBEes, wiht CASTINGS, FORGINGS, STAMPINGS 


Side Vf ORIGINAL AND LARGEST MANUFACTURERS OF 
ES ZY EXTRUDED BARS —2 + 


Bars of any ‘dle in Brass, Bronze, Red Metal, Yellow Metal, Naval Brass, Copper, &c. 


HIGH-SPEED TURNING AND SCREWING BRASS. 


Bronze and Brass Forgings to Admiralty and other tests and specifications. 
On the Lists of the ADMIRALTY, AIR MINISTRY, WAR OFFIOE, MINISTRY of MUNITIONS, INDIA OFFICE, POST OFFICE, OROWN AGENTS for the onanme 














THREAD GRINDING MACHINES. 


PATENT No. 377350 and others pending. 











: Me FOR MACHINE SCREWS, 
ue, ROLLING DIES, 
va tarent of he ‘%, CHASERS, 
Co, eg, 

nga: GAUGES, 
“hore anenthcty, SCREWS, 

a €,.£9 % 
“cai, ve TAPS. 


 %yPo ay, %® % 
EXAMINE WORK 0% 
% % % ey % % 
WITH OUR  *%% Mla,” 
% %,- 9, Mey, “of 
WORKSHOP ey OS 
tap en, %, Ge 


Meee =6PROJECTOR 
ATKINS (rerersorovucs) LTD., PETERBOROUGH. 
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DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
CAPABILITIES. 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES, 
FLOATING CRANES, etc. 








NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers. 


FLEMING & FERGUSON, Ltd. 


Electrically-driven Suction Dr. for Reclamation. Built for the British Mi Petrol: 
Electrically sin Sn ef Rac apie & Bul for th aaa SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. 
feet. The complete dredge and pipe line is operated by two men. "Phone: Paisley 2648. Teleg. Address ; “‘ Phaniz, Paisley.” 


House, 62, New Broad E.0.2. 
London Agents : enere. ign Gt aman, 06 Saee 7m & © Street, London, 











B82 8888 88 


eet SRE RE RE RS BE RE RE REE ERE EROS SERRE SRR ERR 








eT Tatts GAasee) 2. Se ee 
HUGH SMITH & CO, LTD. « 
POSSIL ENGINE a GLASGOW. 





“POSSIL, GLASGOW.” 


Mechidic f Tools Hydraulic Boiler Riveters. 
Hydraulic Boiler Flangers. 
H - - , 
for Shipbuilders and Boiler Makers. Sanule ae 
Benders. 
Shipyard Bending Rolls. 
Patent Hydraulic Keel Plate 
Flanging Machines. 
Patent Hydraulic-Channel Bar 
Shearing Machines. 
_ Hydraulic Manhole Punching 
= Machines, &c. 


(INNUIULUNIULTAUUALLLLLLAL 













ER 


Ba 


‘Patent Scarfing Machine, “with two tables, ‘for SaaS = —t 
Scarfing Ship Plates. = = oT 


ce 


24,000 H.P. BOVING TURBINES 


FOR THE 


TUMMEL POWER STATION. 

















BOVING 


AND COMPANY, LIMITED, 
56, KINGSWAY, LONDON, W.C. 2. 


Branches:. INDIA and NEW ZEALAND. ‘ ONE OF TWO 24,000- BAI: :-WATBR PURBINES FOR THE GRAMPIAN POWER SCHEME. 6901 












me CLUT CH 





AS THE MOST IMPROVED AND MOST IMPROVED AND 
ACCESSIBLE RIM ACCESSIBLE RIM. FRICTION 





ANUFA 











LARGE FRICTION 
SURFACES OF 
BONDED 
ASBESTOS 



















“ SUREGRIP” RIM FRICTION 


FRANK 


SOLE MAKERS OF THE “TEXROPE” DRIVE. 
ENGINEERS — — YORKS. 
"Phone: 354 Shipley. "Grams: “ Clutch, Shipley.” 


LONDON OFFICE: 28a, Basinghall Street, E.C.2. 
"Phone : 2611 Metrop. "Grams: “ Clutchdom, Ave., London.” 































SLIPPERS 
SHOWN PARTLY 
WITHDRAWN 
FROM THEIR 
QUIDES 


MOTE 


PLAIN 
FACED 
DRivine 
SURFACES 
OF LARGE 
AREA 





CLUTCH. ““” 


m WIGGLESWORTH +... 








DESIGN 
MANUFACTURE 
AND ERECT 
COMPLETE 
INSTALLATIONS 
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A good 
paint 
does save 
money! 








A good protective paint—like “ Bitumastic ”— 
A quality 


paint is more easily worked and saves fabour costs. 


does save money. In two ways. 
It also lasts longer, and reduces maintenance 
Chasges ....% The 

of the St. 
typical job being coated with “ Bitumastic.”” The 


illustration of the interior 


Pancras Electricity Works shews a 


boiler casings, and all internal iron and steel work 
had to be properly protected against corrosion 
Also by Standard Grey, 


increased light reflection was obtained .... . 


using ‘ Bitumastic ” 
“‘Bitumastic” has long been recognised by the 
leading Engineers as the most economical and 
efficient anti-corrosive. It does its job as any 
good paint should—thoroughly ... .. Our illus- 
booklet 


protection—we shall be glad to send you a copy. 


trated «‘ Bitumastic ” 


fully describes 


Sole Makers: 
WAILES DOVE BITUMASTIC LTD 
20, COLLINGWOOD BUILDINGS 
NEWCASTLE-UPON-TYNE 1 



























LUBRICATING 
AND FUEL OIL 


FILTERS 


WITH 
INTERCHANGEABLE 
INSERTS 


The introduction of a new 
clean insert in these Vokes 
Filters is the work of a 
moment, and as the outer 
cases are standardised a fuel 
oll filter can be quickly con- 
verted into a lubricating. oil 
filter (and vice versa) or 
other types of inserts can 
be supplied if required 


Full information on request. 


Cc. G. 
VOKES 


LTBD., 
Vokesacess House, 
95-97, LOWER RICHMOND 
ROAD, PUTNEY, S.W.15. 


Telephone: Putney 5851/2. 
Telegrams: Vokesacéss, Put, London. 






a -—inaai 
os 







bricating 





E.27. Filter 
complete 
showing lubri- 
cating Oj 
Element. 


eae 


£.29. a 
te on 


Element. Cap- 
acity 50/80 gall. 
























THE SEVEN SISTERS FALLS, NORWAY 7276 


PERFECT FEED WATER 


is obtained by removing a large part of the hardness in a lime-soda softening 
plant and conditioning the remaining hardness with Lauritzen Colloid. The 
cost in the U.K. is $d. per 1,000 gallons of 3°. If no softening plant is avail- 
able and no capital outlay desired, the Full Lauritzen Treatment will 
COMPLETELY prevent scale and corrosion in boilers and evaporators. 












H. LAURITZEN, 4, St. Mary Axe, London, E.C.3. 
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include: 


Pipe Line Pumps 
' Steam, Electric or Diesel Engine Drive, Recipro- 
cating or Centrifugal types. 


Hot Charge Pumps 


f 





Steam or Electric Drive, Reciprocating or Centri- 


fugal types (illustrated). For temperatures up to 
1,000° F., and pressures up to 2,000 Ib. per sq. inch. 


Hot Transfer & Residue Pumps 


For handling topped crude and hot residues. 


Reflux Pumps 


For topping, vacuum or. cracking plants. 


Cargo Oil Pumps 


For Tanker or Bunkering duties. 


Fuel Oil Pressure Pumps 


Service Pumps, Forced Lubrication Pumps, etc. 


WEIR Lip 


CATHCART = GLASGOW 
= 














Rossy 


BOILER FEED REGULATORS 


(Improved Pattern.) 





The most scientific and accurate regulator on the market. Water 
level controlled within } in. 





SUITABLE FOR ALL TYPES OF BOILERS, AND ALL 
PRESSURES UP TO 600 Ibs. sq. inch. 










THE FIRST IN 
THE FIELD AND 
STILL THE BEST. 







ui 
| 


M) 
WUUUUU 


——— 
—— a, 
1 


TOUT 








Hundreds of* 
REPEAT — 
ORDERS. 





" _) BRITISH INVENTION 
oJ i4) = -AND MANUFACTURE. 








6927 


PIONEERS OF FEED REGULATORS AND AUTOMATIC CONTROLS. 
Send for free booklet No. E 117 to Manufacturers :— 


CROSBY VALVE & ENGINEERING Co., L1p. 


42, FOLEY ST., LONDON, W.1. 



























ANNOUNCEMERNT 





WE HAVE THE EXPERIENCE. 
WE HAVE A COMPACT SELF-CONTAINED FREE- 
HOLD WORKS. 
WE EMPLOY ONLY SKILLED CRAFTSMEN AND 
TECHNICAL MEN. 
OUR OVERHEADS ARE LOW. 
THEREFORE : 
WE CAN GIVE THE VERY BEST SERVICE AT THE 
VERY LOWEST COST. 

WE MAKE 
BOILERS all types, CHIMNEYS—STEEL & BRICK, FUR- 
NACES & SETTINGS, RECEIVERS, TANKS, STILLS, 
IMPREGNATORS, PRESSURE VESSELS, AGITATORS, 
CONDENSERS, CALORIFIERS, HEAT EXCHANGERS, 
CHEMICAL PLANT, DISTILLATION PLANT. 


H. & T. DANKS, (wetnerton, LTD. 


NETHERTON :: DUDLEY. 
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“HALLSGIDE” 





CONTRACTORS TO 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manufacturers of— 

MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, and other constructive purposes 

CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &c. 

RAILS, BILLETS, FORGINGS. 

AXLES of highest quality, to meet the requirements of 
Home and Colonial Railways. 

TYRES.—Locomotive Carriage and Wagon, to all 
requirements. 

SPECIAL STEEL ofall kinds for constructive purposes. 












SM 





THE 


STEEL COMPANYo SCOTLAND 


37, RENFIELD STREET, LIMITED. 
GLASGOW. 


Collect your Dust and add 
to your output and profits 


Efficient Dust Collection is not only a necessity but a decided economy. 
It will improve the output of Grinding Mills and recover valuable 
material in Spray Drying, Metallurgical, and other manufacturing 





8314 






TELEGRAPH processes. There is a Visco-Beth Dust Collector for simple problems, 
Appress and the most complicated installations. 

“s 8° This illustration shows Visco-Beth Plant in a Chemical Works. It 

STEEL is entirely automatic, self-cleaning, and self-emptying, yet has an 


GLAsGow. 


efficiency of at least 99%. 


. VISCO 
ENGINEERING OF 
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HEENAN AND FROUDE, LIMITED. 


Froude Dynamometers, Heenan Electric Dynamometers, Complete Equipment of 
Test Shops, Water Coolers, Oil Coolers for Transformer and Quenc Air 















Coolers for Ventilating Turbo-Alternators, Air Filters, Air Heaters, Heat > 

Exchangers, Refuse Disposal and Utilization Plants, Mechanical Balers for Scrap STAFFORD ROAD,CROYDON, SURREY 

and Salvaged Material, Structural Steelwork. = Also makers of Water Cooling Towers, Fume Disposal Plant, Sheet Metalwork. 6830 
WORCESTER, ENGLAND. Telephone: Fairfield 4181/2/8. Telegrams: “ Curtmit, Croydon.” 














SEE 
| THAT 6 
ie 
wea 
Sea <=>HYATT 

Ue | aa 

own way (Sar oniewaL 
INSTAL MUSGRAVE ieee =CFLEXIBLE 
UNIT HEATERS ROLLER 


Cold and discomfort lower efficiency and 
BEARING 
























output. Musgrave Unit Heaters maintain 
an even temperature throughout the 
THEY DO KOT Building with a constant circulation of 

CT LIGHT, warm air. The Building can be warmed 


eLoOR TRAFFIC 
OR OVERHEAD from cold in little over half-an-hour. 


all They are economical to buy and run. 
Ventilators dering Simple, sturdy and leak-proof—they are 
a adaptable to every class of building and 
Write to-day for full 
particulars. 



















THERE IS NO SUBSTITUTE 
Sy tne 0 sah aero or ome FOR OVER FORTY YEARS 


Members of c 
a Musarave fe |EXPERIENC 


and Company, Limited Our technical experts will gladly advise on the application of 
indian Agents: Messrs. Keymer, Bagshawe St. Ann’s Ironworks, Belfast. Hyatt Bearings to machinery of all kinds without obligation. 
Co., 4, Lyon's Range, Calcutta. 


& “ 
at fs q- &- J Eng. Co.. LONDON Se, fenanare D E L Cc oO 4 R E M Y & H Y A T 7 L T D 3 
7084 lll, GROSVENOR ROAD, LONDON, S.W.1 
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EGRETTI 
® ZAMBRA 


38,-Holborn Viaduct, London 


Instruments 


for measuring and controlling 


Temperature 
Humidity 
Pressure 
















FONDU, 


BRITISH MADE 

















The 15 mile tunnel through Ben Nevis 
for Lochaber Hydro Electric Scheme. 


Used on the World's 
most important Structures 


British Made by British Labour. 


LAFARGE ALUMINOUS CEMENT CO., LTD., 
Lincoln House, 296-302, High Holborn, London, W.C.1. 


Telephone: Holborn 6431. Telegrams: Cimenfondu, Holb., London. 


Self-Priming Pp U al a 3 


Centrifugal THAT SOLVE THE PROBLEM 





SUCTION LIFT 


up to 27 ft. without foot valve, 
up to 165 ft. with Deep Well Device 


—no working parts below ground 
level, other than Foot Valve. 


mum BERESFORD-STORK fee 


BABY PUMPS overhung type, have 


capacities from 100 to 
500 gallons per hour, lift as above. Very 
economical, require from 4H.P. No parts re- 
quire lubrication, maintenance negligible. 


Prices from & 
Petro! Engine Sets from - - £25 15 0. 


Complete Aut matic Water Systems. 
Electric Pressure Tank Sets from 12 6 


BERESFORD-STORK 
MULTI-STAGE PUMP 
as illustrated 
CAPACITIES UP TO 3,180 GALLONS PER 
HOUR, DELIVERY HEAD UP TO 720 FEET, 


are constructed on an entirely new principle. 
They are economical to run, very durable and 
bsolutely reliabi e resi e to liquid 
passing through pump Is reduced to a minimum. 
Losses by friction, eddies and shock, have been 
avoided. Grease and oil cannot pollute the 
liquid, as bearings are outside body of pump. 
Entirely British made. 


Prices from £15 O O 
NON -SELF-PRIMING TYPE 


with Capacities up to 8,000 GALLS. per hour. 


BERESFORD-STORK 


PATENT SELF -PRIMING 


PUMPS 

















Send for List E.P. 18, 


JAMES BERESFORD & SON LTD. 


Cato Street Works, Birmingham 7. 
Telegrams— 








S.D. 14-625. Works: WEST THURROCK, ESSEX. 7169 





Telephones— ms— 
Aston Cross 3256/7/8. Beresford, Birmingham 
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FEEDWATER 
HEATERS 








Wa. JOHNSON « SONS 


(LEEDS), LTD., 


ARMLEY, LEEDS. 1765 


BRICK TILE 
BRIQUETTE 
CRUSHING AND 
GRINDING PLANT 


On Admiralty List. 


BODLEY BROS. & CO.,Ld. 


General Engineers and Millwrights, 
iron and Brass Founders, 


OLD QUAY FOUNDRY, EXETER, 






















SPUR, BEVEL, 
ie MITRE, MORTICE 


AND 
, ( , WORM GEARING 
y Machine Moulded 


and 
Machine Cut. 





Quick deliveries. 


Special attention given 
to Breakdowns. 





4 Telegrams; “Bodley, Exeter.” 
Telephone; 2189. 














ESTABLISHED 1790. 











COMPLYING WITH BSS 








168/1926 «.« 170/192 





GUARANTEED FOR EVER 


















THE LATEST 
“FLUIFEED” COLD SAW 


‘*FLUIFEED”’ GIVES 

Very sensitive feed control. 
Infinite number of feeds. 
Automatic adjustment to section being cut. 
Increased life of saw blade. 
Quicker sawing. 

OTHER SPECIAL FEATURES. 
Patented Swivelling Vice. 
Covered bed slides. 
Centralized control. 
Vee-rope drive. 
Tecalemit lubrication. 

BUILT IN SEVERAL SIZES. 


Cutting times: 24in. by 7}in. joist in 1} minutes. 
103 in. dia. M.S. Bar 4 minutes. 


Apply: 


NOBLE & LUND LTD 
Felling-on-Tyne. 5084 
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THE 
ROTOKLENE 


STRAINER 














THE BEST WORM GEAR. 


Rotation of the handle rapidly 
and thoroughly cleanses the filtering 
medium by positive high pressure, 
reversed flow definitely depositing 
the sludge in the special sump. 
Specially recommended for difficult 
fluids. Available in non-corrosive 
metals. 

7126 


For further particulars and prices apply: 


ASHWORTH & PARKER, 


RIVERSIDE WORKS, BURY, LANCS. 


Telegrams: Kinetic Bury. Telephone : 620/1. 











THERMOSTATS 


for — 
Controlling 
Steam to 
CALORIFIERS, 
OR HOT WATER 
TANKS, 076s 
THE HORNE 


ENGINEERING CO. LTD, 
35, Pitt Street, Glasgow. 




















Henry Wattwork & Co. Lrp. 
MANCHESTER. 





















: £6530 











The “BEAM” COMPOUND STEAM PUMP 


FOR HIGH-PRESSURE BOILER FEEDING. 








The most economical Feed Pump yet brought out. 
Compound steam cylinders. 

Outside packed ram type. 

The result of a hundred years’ experience. 


JOSEPH EVANS & SONS (Wolverhampton), iD. 
Culwell Works - - WOLVERHAMPTON 


Telegrams: “ Evans, Wolverhampton.” Telephones: Wolverhampton 20864 & 20865. 
London Office :—109, Kingsway, W.C.2. 


Telegrams: “ Dryosbo Westcent, London.” 7029 Telephone: Holborn 1091. 
C 
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© HERBERT 


a 





























60% is the average saving effected by 
Keller Diesinkers in the production of . 
Press Tools, Moulds for Plastic | 
materials, Drop Forging Dies, Jigs and | 
fixtures, and similar work. 
Operation is entirely automatic. | 
The original form is reproduced to 
within “001” so that very little hand 
finishing is required and this can be 
done by the operator while the 
machine is operating on another die. 
The master form can be made of 
wood, plaster, metal or other material. 
We will gladly demonstrate these 
machines in our works. Customers 
samples will be cut if desired. 


PROMPT DELIVERY. 


ALFRED HERBERT LTD. COVENTRY 





9976 








ee | 





BROTHERS, LTD., 
Denton Ironworks, CARLISLE. 


a 








FOR . 

Specially adaptable fer TRANSMISSION 
running over small AND 
CONVEYING. 
«* SEACOMA™ 
DRYING MACHINERY and “VIM” Brands. 

Air Dryers, Rotary Dryers EXTENSIVE STOCKS OF RUNNING SIZES AT ALL BRANCH HOUSES. 
‘ 7 an THE GANDY BELT MANUFACTURING CO., LTD., Seacombe, Cheshire. 


Film Dryers, Also Branch Supply Depots at London, Manchester, Birmincham, Glasgow, Belfast, Dublin, Bradford. Bristol, and Newcastleon-Tyne. 
General Engineering Plant. 
SEE RE er TT 
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TO MEET EMERGENCY DEMANDS 























A batch of Herbert No. 2S Patent Motor-Driven Capstan Lathes in the erecting department. 


WE have in stock or in progress through our shops 500 Herbert Capstan and Turret Lathes 
from the smallest up to 40 in. swing. 

We are therefore in an excellent position to supply machines for emergency orders. 

Every item of equipment such as tools, chucks, fixtures, motors, belts, cutting lubricant can be 

supplied with the machines so that they can be put into immediate production. 

We give guarantees of production when desired and send our demonstrator to customers’ works to 

instruct their operators. Our service engineer calls periodically to ensure that the machines are 

being used to full advantage. 

A copy of the new booklet dealing with our complete range of Capstan and Turret Lathes will be 

sent on request. 





IMMEDIATE DELIVERY. 


ALFRED HERBERT LTD. COVENTRY 








IMPROVED 
GIANT GRIFFIN MILL 


THE MOST EFFICIENT UNIT FOR PULVERIZING :— 


Portland Cement, Limestone, 
Coal, Slate Waste, Basic Slag, 
Phosphate Rock, Ores of all kinds. 


FINISHES IN ONE OPERATION. 
BRADLEY PULVERIZER CO., 


(INCORPORATED WITH LIMITED LIABILITY IN U 5.4.) 


37, Walbrook, London, E.C.4. 


Tel.: Mansion House 6084. Tele.: ‘Equestrian Cannon, London.” 


PULVERIZING SPECIALISTS FOR 40 YEARS 
ocgeqeaepineseyiine 7189 


BULK SAMPLES Biinonstration Plant. 


[ANAS NAS NANA NA NANA SA ANAS ANVANVASVASV PANY) 


g Greetings. 


To all our present and potential friends, with 
whom our announcements in ‘‘ENGINEERING”’ 
have been connecting links during the past 
year, we take this opportunity of wishing 


The Compliments of the Season. 
[nn Twomr0 snes 
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The outstanding feature of the 
Hoffmann Roller Bearing Axle Box 
is its extremely low co-efficient 
of friction; this permits of a 
small starting effort (1/900 that 


of a plain bearing) and low 
running friction (1/10 that of a 
plain bearing). 


The savings which follow the use 
of these axle boxes are compelling 
the attention of railway engineers. 
Hoffmann Boxes do not wear 
appreciably even under severe 
duty (this obviates the cost of 
renewals), and they need inspec- 
tion and lubrication only at long 
intervals. 













































One of a specialised range 


of pattern shop machines 


Wadkin Combined 
Planer and Thicknesser 


This Combined Planing and Thicknessing machine 
is typical of the modern range of Wadkin machines 
designed to increase efficiency in the Pattern Shop. 


Built by Pattern Shop specialists, it represents the 
most highly developed machine of its type and 
embodies several features that make it one of the 
biggest labour-saving machines available. 


Why not give YOUR Pattern Makers the benefit of 
this highly efficient tool? The saving it will effect 
will more than justify the investment. 


Ilustrated literature of this or any other 
machine in the range awaits your request. 


6983 
Head Office and Works: 
Green Lane Works, 
LEICESTER. 
London Office & Showroom : 
165, Queen Victoria St. 
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Telephone : ARDROSSAN 91. " ContractorstoAdmiralty 
Telegrams : JOINTING, ARDROSSAN . and Government Departments 


METALLIC DISC VALVES. 


Multiplex dead-lift and flexible types. 

For air, circulating, hydraulic, etc., pumps. 
Made of Bronze and special Metals suitable 
for specific conditions. 


CORRUGATED METAL JOINT RINGS. 
Made of Brass, Copper, Cupro-Nickel, 
Monel Metal, Steel, etc. 

Of any size and shape. 
For steam, water, oil and other pipe 
jointings. 

SOLID METAL JOINT RINGS. 

Made of Soft Copper, Soft Iron, Mild Steel, 
Monel Metal, etc. 

Of any size, thickness and section, plain 
or serrated. 

For Locomotive, Diesel and aero engines, 
hydraulic plant, etc., and for superheated 
steam joints. 


CYLINDER-HEAD GASKETS. 

Of Solid Copper. 

For motor and Diesel engine work. 
COPPER-ASBESTOS JOINT RINGS. 


Of all types and shapes. 
For steam, motor and Diesel engine work. 


MANGANESE JOINTING PASTE. 


Of best quality. Specially suitable for use 
in conjunction with Corrugated Metal 


Joint Rings. 


SLOTTED DISC VALVES. 


Hoerbiger and other types. 
For air compressors and pumps. 


Of Heat-treated Steels, special-alloy Steels, 
and other Metals to suit specific conditions. 


FLEXIBLE DIAPHRAGMS. 


For regulating valves, reducing valves, etc. 
Made of all suitable Metals and to any 
design. 


SHIMS, LINERS & LOCKING WASHERS 
Of all types and Metals. 


FIBROUS METALLIC PACKING. 


Of special quality. Suitable for high tem- 
peratures and pressures. 
Adaptable to any size of stuffing box. 








J Ilustrated Catalogue on application. ; 





CORPORATION CHOOSES THE R 





HALF cubic yard excavator fitted with navvy 
shovel, supplied to Manchester City 
Rivers Department for Davyhulme Sewage 
Works, used for the removal of fouled 
granite and clinker medium from bacteria 
beds and loading into wagons. 


THOMAS SMITH & SONS 
(RODLEY) LTD. 


Crane and Excavator Works 


RODLEY, LEEDS. 
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When a conveyor runs in a gallery, the lighter and narrower the 
conveyor the lighter and less expensive can be the gallery. Sub- 
stantial savings in the steelwork can be made in this way by M. & C. 
Inverted-trough Belt Conveying. Instead of having to use heavy 
decking and longitudinal stringers to support the idlers, they are 
carried on inverted troughing (M. & C. Patent), which is extremely 
light for its strength. It is narrower, too, than any other form of 
support, giving more room in the gallery or allowing the whole 
gallery to be narrower; the saving of even a few inches in width may 
save tons in weight. 

Moreover, belt life is increased, it has been proved, by the slight 
resilience of the inverted troughing. No spillage or grit can reach 


the return run of belt. The belt can be inspected at every return 
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idler while running, without the need of raising the conveyor 
thirty inches above the floor. 

These are only some of the advantages that have established M. & C. 
Inverted-trough Belt Conveying so widely. At home, in the Dominions, 
and in many foreign countries, in installations of all sizes, permanent, 
semi-permanent or portable, in many different industries, M. & C. 
methods have won a valued place in face of fierce competition. Let 
an M. & C. Conveyor Engineer explain these methods in their relation 
to your problems. Or write for booklet E15, full of actual examples. 


MAVOR & COULSON LTD., 47 BROAD STREET, 
GLASGOW, S.E. London Office: 36 Victoria Street, 


S.W.1. Representatives in most countries. 


: Spebie a birgest posal thnion SE ts: Si 
North Metropolitan Electric Powet Supply Co, © ~ 


_ Conveying. The coal is discharged by a travelling.~ 
tipp re ere 12: the, Doller. hams ns 











the fuel is conveyed from the gravity bucket con-_ . 
_ veyors (left) to the boiler house (right) by M.& C. 
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Ingersoll-Rand Paving 
Breakers are made princi- 
pally from drop forgings in 
steel. Only the finest 
materials, bought to close 
specifications, enter into their 
construction. 










All parts subject to wear 
and strain are given the best 
heat treatment known and 
are ground-finished to very 
close tolerances. 







Two types, “C.A.35" 
and “C.C. 45" weighing 56 
and 79 lb. respectively, arein 
stock for immediate delivery. 









BREAKERS 


It is now many years since Ingersoll- 
Rand introduced the first Concrete 
Breakers to the Contractor. During 
these years they have been used on large 
and small contracts, all over the country. 


Six sizes of “Type 
Twenty” Portable Air Com- 
pressors will operate from 
one to eight Ingersoll-Rand 
Paving Breakers. 
















There have been continual improve- 
ments in design, always giving them that 
little extra power which the contractor 
knew to expect from an I.R. Breaker. 







Ask a number of users what they 
think of them—why do they continue 
to put their faith in them in preference 
to all others ? 


They will be able to satisfy you that 
they will not only do all that we claim 
for them, but more. You will know 
that they are really sound investments. 















INGERSOLL-RAND COMPANY LTD., 165, QUEEN VICTORIA ST., LONDON, E.C.4. 


Factories in Great Britain, Canada and U.S.A. 


Ingersoll-Rand 
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ZAMINING TYPE 




















FLAME 


ed GO 0 OF MINING TYPE TRANSFORMERS : Coal Mines Act, 1911. 
Flame Proof Units up to 5 KVA., complying 
with the requirements of British Standard 


UNITS Specifications for electrical equipment “ 
| Officially | 


intended for underground use. 
approved. 


FERRANTI 


Makers of Transformers for every purpose from the 
largest Transformer to the smallest Distribution unit. 


FERRANT! LTD., HOLLINWOOD, Lancs. _—_ London Office: BUSH HOUSE, Aldwych, W.C.2. . 
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A Holman Compressor— 8,200 feet up in the Pizzo 
Lombardo Mountain, Italy. 


Holman Rock Drills—Beneath the Mountains 
of the Lake District, England. 





HOME BRANCHES AND AGENCIES :— 





North Midlands : Western Area : Southern Counties : North British Area : Wales : 
LONDON SHEFFIELD EXETER WALTON-ON-THAMES GLASGOW CARDIFF 
Broad Street White Buildings, 132 Monk’s | Ashley Close 7 West George 20 Westville 
House, £.C.2  ‘Fitzalan Square. Road, Heavitree. (Surrey) Street, C. 2. Road, Pen-y-lan 


AND REPRESENTATIVES THROUGHOUT THE WORLD 
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English Steel Corporation cta. 


=e heey aie J 
; : t * 








ENGINEERING. 






DEC. 29, 1933.| 


_ HYDRAULIC 
| MACHINERY 













































25 FEET ELECTRICALLY DRIVEN PLATE BENDING ROLLS. 








3,000 TONS I5 DAYLIGHT POLISHING PRESS 
WITH STEEL HOT PLATENS. 








LONDON OFFICE: 


38, VICTORIA ST., 


WESTMINSTER, 
S.W.| 





TELEPHONES : 
75481 & 2 HUNSLET. 


TELEGRAMS : 
“RIVETTER, LEEDS.” 





650 H.P. HIGH PRESSURE PUMPS. 








HENRY BERRY @& Co., Ltd., 
CROYDON Works, LEEDS. - 
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BOYLE’S ~ Hit une’ vemTiaTo 
werd pale 2 ROBERT BOYLE & SON, 65, HOLBORN VIADUCT, LONDON. 














FIRTH STAYBRITE STEEL 


emataleh te Peale Saletan LLNS WN a Late SE a 


PECKETT’S 
LOCOMOTIVES 


or au. SIZES AND GAUGES 




















PARTICULARS ON APPLICATION. 


{ 
PECKETT . SONS Lr.., ... ee 
Telegraphic Address: ‘“‘PECKETT, BRISTOL.” 
BRISTOL London Representatives: FERGUSON & PALMER, 9, Victoria St., Westminster, $.W.1. 


TAYLOR & CHALLEN PRESSES 


TAYLOR & CHALLEN 


LIMITED, 
ENGINEERS & MAKERS, 


BIRMINGHAM. 



























500 TONS 
PRESSURE. 











. 1003 GUILLOTINE SHEARS WITH 386 DOUBLE CRANK PRESS. PRESS 1257. 
PRESS 370. PRESS 1220 INCLINABLE. GRIPPER. For Blanking and Forming Sheet Steel Frame, Friction Clutch. High 
Cuts out a Mild Stee! Blank, I! In. dia. Weight—30 Weight—53 cwt. Metal Wor £ Weight—144 cwt. Speed. Weight—480 cwt. 























GTON € NEWTON [TD.,LONGPoRT. STAFFS. 


HIGH TENSiif 


MANGANESE 
BRONZE ALLOYS 


PROPELLERS 


FOR RECIPROCATING & DIESEL ENGINES 
ALSO TURBINE DRIVEN VESSELS. 
167019 TONS ven a 


TENSILE STRENGTH sOr0s6 ” 
ELONGATION - - - - 25% 1nN2" oR 3” 


“NAVO” WHITE BRONZE 
FOR HIGH SPEED & HEAVY BEARINGS 
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5° Deflection 


is obtainable at each joint 
when laying pipes with 
Stewarts’ spherical welded 
joints. 








Repr oduced 
by courtesy of 
the 
Sheffield Gas 

Company. 


24-in. Steel Gas Main with Stewarts’ Spherical Welded 
Joint. The above illustration shows pipes with these 
joints laid round curves without the use of bends, and 
without in any way impairing the efficiency of the joints. 





STEWARTS 


























AND LLOYDS LTD 


GLASGOW _*+ BIRMINGHAM _+ LONDON 
SF  — 

















7036 
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® The first interest of Morris when you call 


upon their Advisory Department is to consider 





without bias how this Industrial Engine can serve 



































’ , ’ , = HO NORMAL Sy hy sere 
your requirements effectively. In doing this they [= 
=o ee 
draw on a wide knowledge of industrial pro- eS 
blems, and place unreservedly at your disposal J 


a product and service which only a firm like 
Morris can give... 


Three laboratories—chemical, physical and micro-photographic—are respgnsible 
for the quality of Morris Industrial Engines. Much of their work is/routine 
analysis. Samples of all raw materials entering the factory from oytside are 
analysed. Metals are checked for metallurgic specification, strength, Brinell 
test, and general finish. The specification of the metal. used for £astings, for 
instance, is checked four times a day, as a matter of routine. After heat treatmep 
one in every batch of crankshafts is examined under the microscépe to see £hat 
the internal structure of the metal is correct ; it is also submitted to an s/Mpact 
test. And constantly the work of research is going on, so thay Morris shay keep 
in the forefront with material, design and actual construction. 





GENERAL DETAILS: 


Four-cylinder, side-valve four-stroke. 
Made in six sizes: 5/12 h.p., 10/20 h.p., 
12/24 h.p. and 24/48 h.p. Petrol models 
and 9/16 h.p. and 11/18 h.p. Paraffin 
models. All sizes can be supplied with 
clutch for intermittent work, reverse 
gear, water pump, reducing gear and 
governor—or without these compo- 
nents as required. Speed range: 300 
to 2000 r.p.m.—from 750 r.p.m. upwards 
being an economical running speed. 
Cooling is by thermo-syphon with a 
powerful fan, or combined fan and 
water pump can be supplied if desired. 
Hand starting, magneto ignition, auto- 
matic lubrication. 


Please address your enquiries to: 
INDUSTRIAL DEPARTMENT 
MORRIS MOTORS — LIMITED 
COWLEY : OXFORD 


. 
Examining tooth profiles in one of 
the Morris laboratories. The slightest 
error is tremendously magnified. 


INDUSTRIAL ENGINES 


service adutg. M.I.E. 41 
rvice adutg 7272 
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SSOCIATED RITISH ACHINE OOL AKERSL’ 


17, GROSVENOR GARDENS. LONDON. S.W.!. 
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LEADING FEATURES— 


TILTING BODY WITH MICROMETER SETTING. 
ONE-SHOT SYSTEM OF LUBRICATION. 
PATENTED CAM FEED. 

INDEXING TOOLHOLDER 

COVERED SCREWS. 

MICROMETER ADJUSTMENT THROUGHOUT. The Butler Machine Tool Co., Ltd. 
CIRCULAR FEED WITH WITHDRAWABLE WORM. : : : 

PRECISION INDEXING TABLE. Victoria Iron Works, Halifax. 
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MOCCEEEALLNTNTANAT A TTLNANETPOOOTU TENT TT TESTU ee TENT 


THE 


UNIVERSAL MILLER 


is one of the 


MASTER TOOLS 


OF THE WORKSHOP 


HERE IS OUR LATEST MODEL 
No. 1N. 
TABLE TRAVERSES 25” x 9” x 18”. 
TABLE MEASUREMENTS 46” x 103”. 
SPECIAL FEATURES. 


SPINDLE NITRALLOY STEEL HARDENED. 
HARDENED GEARS WITH GROUND TEETH. 
FEED CHANGES ARE MADE AT FRONT OF KNEE. 
RAPID POWER TRAVERSES TO ALL TABLE MOVEMENTS. 
EASE OF OPERATION A SPECIAL FEATURE. 


Can also be supplied with rectangular overarm. | 


J. PARKINSON & SON, SHIPLEY. | 
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CEMENT WORKS 





Erection of Unax Kiln 270 feet long at the Sai Chuen Cement Works 

at Canton, The whole of the original Cement plant was supplied 

by F. L. Smidth & Co., with whom the order for the extension 
has also been placed. 


F.L.SmMIDTH 2 Co., LTD., 


ENGINEERS, 


VICTORIA STATION HOUSE, 
VICTORIA STREET, 
LONDON, 


s.W.I! 


TELEPHONE : TELEGRAMS : 
VICTORIA 9988 (7 lines). FOLASMIDTH, LONDON. 


3378 
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INVESTMENT 

|) SHOWING A 

HT = RE TU RIN OG ermanesesa sor tes 


| 
ing or industrial process 


3 3 uv 1, work, why waste its useful 
3fo power in reducing valves? 

| 

O Wherever steam is used for 

industrial processes or for 

“BRUSH” 


heating, the 
| | Back - Pressure Turbine, 
installed between boiler 
and low-pressure mains, will 
recover the power other- 
wise lost in the reducing 
valves, and will provide use- 
ful mechanical or electrical 
power so much more cheaply 


+ If YOU use steam for heating or process, may we have the than it can be bought that 

opportunity to show from your own figures of coal and power under average conditions the 
costs the economies the ‘* BRUSH "’ Back-Pressure Turbine can turbine will pay for itself in 
effect in your case? three years or less. 





@The “BRUSH” Back Pressure Turbine 


| BRUSH | 


1-88 FALCON WORKS, LOUGHBOROUGH. 2860 if 











bitdddl 
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Q “ ” BAILEY'S ‘* FOSTER”’ BAILEY’S “*SKREW”’ 
BAILEY’S “FOSTER “FOSTER CLASS U” (Regd. Trade Mark) (Regd. Trade Mark) 


(Regd. Trade Mark) REDUCING VALVE. STEAM OR COMPRESSED AIR DRYER 
REDUOING VALVES | 1. aur and Water Preseures FLOAT VALVE AND SEPARATOR. 


Cumbersome Floats Unnecessary. 


Controlled by a Smal! 
Vaive and Float, 








° | 

_ co 

|) 4 Quick. Oll Separators 

< ui S Sensitive. for Steam or 

HF Za Pertectly Water, 

= =< Tight. 

> oS 

al z Can be 

wi bad be fixed over 

x ° Fig. 2381.—Sec tion View = or any 

~ u Steady Control. noe For Horizontal or Vertical Pipe Lines. Hi; 
z ie Dead-Tight when closed. away. All Sizes in Gun Metal or Iron. Efficient. No ‘Bamfies e Obstructions. “z 
uw w No outside Levers, Pipes, &c. Screwed or Flanged to 12 in. Bore. Iron or Steel. In All Sizes. 











ones “Scavenger” THE “SILVER-STAR” 
nese thee Float Steam Trap LUBRICATOR. 


FOR ALL STEAM PRESSURES. 











SAFETY 
and 
RELIEF For Pipes, Engine 
VALVES, Cylinders, Drying 
for Cylinders, Heating 
Boilers, Installations, &c. 
- Also for Discharg- 
silty ing Water trom 
Cylinders, Compressed Air 
&c. Mains. 











enenenmnnniennatnationitt = 
7c 6 ” | Fig. 1. “FILLING” Fig. 2. “DISCHARGING” 
BAILEY 5 ADAMANT INE | Many of these traps have been fitted to naval vessels and are at work in power stations and For Positive ee... — Steam and Internal 





(Regd. Trade Mark) 
important works all over the world. The simplest and best design of float trap yet brought out Cc : 
Its valve of the simplest form, of large size, operated by a simple lever ombustion Engines, Air Compressors,Locomotives, &c. 











STOP VALVE. | for high pressures ; 
| mechanism. Action readily understood by anyone. Discharges considerably more water, 
Good Metal. Strong Design. | ‘ize for size, than the majority of traps. 
a ‘“DUMPY” McCRACKEN STEAM TRAP | VALVES 
c_( FOR HIGH PRESSURES. FOR WATER AND STEAM. 
BAILEY & KNOWLES’ PATENT. 


EASILY ACCESSIBLE PARTS. 


= @ 


HAND BLOW-THROUGH. 





DUST COVER 
& ADJUSTING——> 
SPANNER. 























For Compressed Air, ) one yay! . Iron or 
Steam, Oil, Petro! mM, “and Superheat 
va Testing with Hand Blow-through. — aan penne 
o ' CAN BE FIXED IN ANY POSITION. PARALLEL SLIDE VALVES 
VALVE AND SEAT CAN BE REGROUND IN POSITION. he ey 
. BAILEY’S 8q. inch. 
The Best Valve Obtainable!| .. .oppep.cte en teLe PLUG | 
BAILEY’S “ KEY-RING ”’ BAILEY’S 
(Regd. Trade Mark) me - SIRE” LIL ini (Regd. Trade Mark) 
STOP  ‘xiser uso} TURNSTILES 
ri lo ant 
or 
VALVE. SOx Facm ACCURATE & DURABLE 
Best Metal. petal 
“Thermo - nickel” Valve eee 
and Seat. POSITIVE 
ACTION 
Advantages. yn 














Seating can be reground, and is 

renewable. Valve unaffected by differ- EASILY 
ences of expansion. Cover or bonnet t 
cannot set fast in body. Working parts RENEWED 
are not injured in the act of removing 
them for examination. Nothing sacri- 
ficed for the sake of cheapness. 


in GUNMETAL, IRON & STEEL. 


Supplied to many of the prin- 
cipal exhibitions. Blackpool 
6703 open air baths. Agricultural 

| Shows, public art galleries, 








Football clubs, Racecourses,&c. 


For Pressures to 200 Ibs. per 
square inch, in all sizes. 

















Sir W. H. BAILEY & CO., Lta., M2!" Salford, 5, Lancs. 














DEC. 29, 1933.| 


ENGINEERING. 


[SUPPLEMENT page VII] 


31 




















—ROYLE'’S patent 


oe 








pe ee TRADE Te aeons 


SIMPLE ! 





EFFICIENT ! 








<<yPHONIA. 


STEAM TRAPS = 


RELIABLE ! 





ee. wa NO ADJUSTMENT FOR VARYING PRESSURES. 





STANDARD PATTERN. 


SUITABLE FOR ALL PRESSURES 
UP TO 100 LBS. PER Sq. IN. 





Class C. 








LIFTING PATTERN. 


FOR ALL PRESSURES UP TO 200 LBS. 
PER sq. IN. 





Class E. 








FULLWAY PATTERN. 


FOR VERY LOW PRESSURES,'SIMILAR 
TO CLASS A, BUT HAVING THE INLET 
VALVE THE “FULL BORE” OF THE 
INLET PIPE. THE TRAP BODY AND 
OUTLET ARE ENLARGED TO SsuUIT, 





Class B. 








HIGH PRESSURE PATTERN. 


FOR ALL PRESSURES OVER 100 LBS. 
UP TO 200 LBS. PER SQ, IN, 





Class D. 








BLOW-THRO’ PATTERN. 








BY SCREWING DOWN THE HAND- 
WHEEL THE INLET VALVE MAY BE 
OPENED FULL BORE WHEN REQUIRED 











SYPHONIA RAPIDE (Bucket Type). 


FOR INSTANTLY DISCHARGING THE 
CONDENSATION REGARDLESS OF 
TEMPERATURE,—SIZES TO SUIT ALL 
DUTIES AND PRESSURES, 








LISTS AND FURTHER PARTICULARS ON APPLICATION. 
PLEASE ALSO ASK FOR OUR NEW CATALOGUE OF SPECIALITIES FOR STEAM USERS. 











MANUFACTURED BY 


“ELYOR™ IRLAM 








ENGINEERS and SPECIALISTS. 
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GLENBO! 


‘> ECONOMIES N° 2 


ee 


GLOWING PRAISE 


Forge Master says :— 
“Your firebricks are 
admirably adapted for 
forge purposes .. . the 
very best firebricks we 
have ever used.”’ 


Works Manager says :— 


“After many years 
experience of your retorts 
and bricks, I cannot say 
less than that they have 
given complete satisfac- 
tion —indeed —they are 
faultless.”’ 


Proprietor says :— 
“We consider them in 
every way superior to any 
others that we have ever 
tried.” 






A furnace out of action means capital 
out of action. The money cost of 
rebuilding and repairing is often more 
than doubled by theloss of productive 
hours. By saving time and rebuild- 


Full particulars and quotations to special 
specifications gladly sent on _ request. 















edhe € 


Sole Proprietors and Manufacturers : 


THE GLENBOIG UNION 
FIRECLAY Co. LTD. 


Head Office: 
48, West Regent Street, Glasgow, C.2. 
Tel.: Douglas 3009 & 2120. ‘Grams : “ Glenboig,”’ Glasgow. 
London Office : 


Abford House, Wilton Road, London, 8.W.1. 
Tal. ; Victoria 0932. "Grams : “‘ Superunits,’’ London. 











ing costs, “‘Glenboig’” Bricks can 
materially improve a year’s balance 
sheet. Unique consistency, efficient 
milling, modelling, firingand finishing, 


make “Glenboig”’ Bricks supreme. 




































DANIEL ADAMSON 
SEWAGE EQUIPMENT 





sewage. It 


which inhibit the usual losses associated 7 
with sewage pumping plant. Adopted 
by the Admiralty, War Office, American 
Navy, British and Colonial 
railways and all leading 
industrial concerns. The 
80 years’! old Adamson 


organisation 


DANIEL ADAMSON 
PeeCOMLTDDUKINETELD J 





The Daniel Adamson Sewage 
Ejector provides the most 
efficient and hygienic method 
which engineering science has 
evolved for lifting unscreened 
has distinctive features 


is behind it. 


DANIEL ADAMSON PATENT TWIN 
SEWAGE LIFTING EJECTOR. (W% Office) 


”- 
? 


@ WRITE FOR DESCRIPTIVE BROCHURE S.203. 
















7064 
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AIR COMPRESSORS 


THE HALLMARK OF ENDURING EXCELLENCE 


BROOM & WADE LTD., HIGH WYCOMBE 








BROOMWADE 


1286 




















Steam Hydraulic 
intensifier. 














STEWART 


‘ =) 
os Se a 


HYDRAULIC PLANT 


Bat HIGH SPEED FORGING PRESSES FOR ALL 
me PURPOSES FROM 150 TONS TO 1,500 TONS 
POWER INTENSIFIER AND PUMP DRIVEN 


SHEARS, STEAM-HYDRAULIC AND HYDRAULIC 
TYPES FOR SLABS, BLOOMS, BILLETS, PLATES, etc. 


HIGH PRESSURE HYDRAULIC PUMPS UP TO 
5 TONS PER SQUARE INCH 


WEIGHT AND AIR LOADED HYDRAULIC 
ACCUMULATORS 


SEND US YOUR ENQUIRIES 


DUNCAN STEWART : coLn 


LONDON ROAD IRONWORKS 
GLASGOW 


wee | ESTABLISHED CABLE ADDRESS : 
a 1864 “ STEWART, GLASGOW ” ; 
6977 $ 


— | London Representative :— 


ati Valve Gear. H. J. Munro, 25, Victoria Street, S.W.1. Telephone—Victoria 2576. 








and Aut 
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SIR WILLIAM IVUKOP SCT CLASGOW 
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COAL HANDLING GOLIATH CRANE. Sie “site ~ — aww 
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100 TON er. \ DERRICK [| 











— ‘fat ae 72. me 
108/18 























3t TON ELECTRIC OVERHEAD GRABBING CRANE. — 
_SO es Re Cae. . LONDON OFFICE : 59, Palace Street, Westminster, S.W.1. 56 TON FLOATING CRANE. 









































Modern Wei hin 


ee Machines 
SELF INDICATING Santen 
bedheatiaceiercite E\ / Weigh accurately 
RADE AN PURPOSE ay . 
nn ee \ al Prevent mistakes. 
MADE IN ALL Seer 












SIZES AND CAPACITIES 






> ry [a 
fa, sca eal lig pet 
of the “ROSS” 
Road or Rail 
Weighbridges 
fitted with their 
Patent Self 
Indicating Dials. 




















Your enquiries 


TELEPHONE. SHARROW S5IO96 — 
7 are solicited 


AIZLEWOOD ROAD WORKS > Sey SHEFFIELD ENGLAND 
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[eoy.N gerrermmcmenra cen 
DO NOT BE DEPENDENT ON ‘ANY ONE FUEL 
THE 4 THE 


RESOLUTOR JOHNSON 
PULVERISER PATENT MARIN 


WATER TUBE 
has proved by = service 


results to be absolutely 


possesses features which 
reliable at sea. place it far in advance of 
any other Marine Water 
Tube Boiler. 











In conjunction with the 
Johnson Patent Marine 
Water Tube Boiler it offers Low weight, small space 
the great advantage of a required, minimum refrac- 


choice of firing methods— tories, great elasticity and 
a change over from coal capacity for high ratings 
to oil being effected al- enable this boiler when 
most immediately — thus equipped with the Resolutor 
ensuring complete Pulveriser to give maximum 
ie. efficiency as well as 
FUEL §=(eeenererres FUEL 
INDEPENDENCE BcteuiciitecieeOes INDEPENDENCE - 




















INCANDESCENT FURNACES 


for all Heat Treatment Purposes 


Economy in Furnaces for alli 





Fuel industries 
Coal, Coke, 
goog 
Town’s Gas, 
Low Producer Gas, 
Maintenance Oil and 
Costs Electrically fired 
oo0 PYROMETRIC 
Uniform EQUIPMENT 
Temperature etc., etc. 
throughout 
Working “~~ Brochures 
or every 
— Industry 


7114 
Battery of Coal Fired Furnaces for Heat Treatment of Crankshafts and other Engineering Components. 


INCANDESCENT HEAT COMPANY LIMITED 


REPEAT, BIRMINGHAM CORNWALL ROAD, SMETHWICK BIRMINGHAM SMETHWICK 0875-7 


LONDON OFFICE: 16, GROSVENOR PLACE, S.W.1 NORTHERN OFFICE : SELAS WORKS, CITFY.ROAD, MANCHESTER 
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These two methods have several advantages in common—maximum strength, minimum 


Which can you use in your business—Tubes or Metal Sections? 
weight, good finish, adaptability of shape and size—in fact one or other of these 


methods will meet the requirements of hundreds of different industries. 














i 





If you use metal in your product, it is quite probable that tubes or metal sections will 
reduce cost by cutting out expensive machining and other operations. 


We have assisted many firms to adapt tubes and metal sections to their special needs, and we 
shall appreciate an opportunity of discussing their possibilities with you. 


FOR WELDLESS STEEL TUBULAR CONSTRUCTION, COLD ROLLED METAL 
SECTIONS OR METAL SECTION CONSTRUCTION, CONSULT 


* ACCLES & POLLOCK Lro OLDBURY BIRMINGHTIM 




















STEAM BREAKDOWN CRANES 








ye OR 

















Patent Relieving Bogie Type 








COWANS, SHELDON & Co., Ltd., CARLISLE 


) London Office: BUSH HOUSE, ALDWYCH, W.C.2. 





6556 
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Steelworks Auxiliary Machinery. . . builders of Shears, Hot Saws, Manipulators, 


Roller Gear, Ingot Tilters, Roll Lathes, etc. 





DAVY BROTHERS LTD- Park Iron Works - SHEFFIELD 








Another great 
power station 
fitted with 
AITON PIPES in 
This photograph shows a 2 = am pe 2 " AMAA 


hollow forged Steam Receiver 
and connections for high 


BEE Nae AM 


KX 
& 
ra 


x 


pressure steam at 625 lbs.””’ 
at 840°F.(max). These are 
some of the pipes installed 
at the 


NORTH EASTERN 
ELECTRIC SUPPLY CO Ltd 
Dunston ‘B’°’ Power Station 
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HOLD THE LOAD 







Four Transporter Cranes 
erected at Alexandria, Egypt, 
by CLYDE CRANE AND EN- 
GINEERING CO. LTD., Mossend, 
Lanarkshire. Fitted with 
FERODO Brake 
Linings. 

















REGO. TRADE MARK 











; oor age 
oa Tea Mechinaey ate ve 
PRN 2 OES Dasitenier.-< gat 







By deh , 
alsa a Se aiid 





Write for ‘Sirocco Products” which summarises in pictures our manufacturing activities 


DAVIDSON & CO., LIMITED 
SIROCCO ENGINEERING WORKS, 
BELFAST, NORTHERN IRELAND. 





8590 
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57 YEARS’ EXPERI- 
ENCE IS EMBODIED 
IN OUR LATEST 
IMPROVED TYPE 
WHICH GIVES THE 
HIGHEST 
EFFICIENCY 
WITH 


LOWEST UP-KEEP 
cosTs 
WRITE FOR __ LATEST 


CATALOGUE AND FULL 
PARTICULARS. 










SHOVEL STOKER 


AND 


COAL ELEVATOR 


JAMES PROCTOR, LTD., Hammerton Street Ironworks, Burnley. 
London Office: 36 & 37, Queen Street, E.C.4. 
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Diagrammatic View of 
C. Low Tension 
Steam Generator. 





MADE IN ENGLAND. 


The G.E.C. electrode boiler (Penzold System) is the result of careful investigation and a 


thorough study of actual working conditions. 
of purposes, both industrial and commercial. 


These boilers are adaptable to a wide variety 
In particular they are recommended for the 


rapid provision of steam or hot water at a given spot without the necessity of lengthy 


pipe lines. 


provide an operating efficiency of 95% 


Occupying very little floor space, they require a minimum of attention and 


to 98%. 


Due to great advances in design made during recent years, electrode boilers now provide 
a balanced load, and, particularly where thermal storage systems are concerned, offer an 


ideal off-peak load to central stations. 


PARTICULARLY RECOMMENDED FOR :— 





*~wwn-— 


PROCESS STEAM FOR FACTORIES. 
STEAM FOR LAUNDRIES, HOSPITALS, ETC. 
HEATING OF SWIMMING BATHS. 
HEATING OF BUILDINGS ] By Thermal Stor- 


5. PROVIDING SERVICE WATER 


age or Direct 
Chreviation. 





SUPPLIED IN FOUR TYPES :— 


HIGH — STEAM GENERATORS—up to 
11,000 v 
— TENSION STEAM GENERATORS—Commercia! 


oltage 
HIGH TENSION HOT WATER CIRCULATORS—up 


to 11,000 voles. 
LOW TENSION HOT WATER CIRCULATORS— 


Commercial Voltages. 





ADVICE, ESTIMATES AND QUOTATIONS SUBMITTED WITHOUT OBLIGATION. 


THE GENERAL ELECTRIC COMPANY, LIMITED 


HEAD OFFICE :--- 
Branches throughout Great Britain and in all'the principal markets .of the World. 


MAGNET HOUSE, 


KINGSWAY, LONDON, W.C. 2. 
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SPIRAL BEVEL GEARS 


Bevel Gearing provides a most efficient right- 
angle drive. 


Precise knowledge is even more important in the 
design and preparation than in some other classes 
of gearing. Large spiral bevel gears present their 
own problems, and it is important to consult a 
maker having large scale equipment and experience 
in its use over a considerable number of years. 


The accompanying illustrations show some spiral 
bevel gears we made last year for three centrifugal 
pump drives. The wheels are 78” in diameter 
and 13” in face width. The teeth are of “ Integroc”’ 
design, giving smoothest possible running conditions. 





Sec Consult Power Plant Company for bevel gears of 
every type and size. 





THE 


POWER PLANT 
CO., LTD., 


WEST DRAYTON, MDX. 
WEST DRAYTON 71 (3 lines). 














| 
| 














UNIVERSAL HORIZONTAL, SURFACING, BORING, MILLING, DRILLING & TAPPING MACHINES 


> 


Made in Twenty 
Eight Sizes Years’ 
with and Experience 

without in Design 
Travelling behind 

Spindle. Every Model. 





Striking testimony of a satisfied customer is shown in this group of FIVE KEARNS MACHINES 
in the works of A/B Gotaverken, Goteborg, Sweden, the famous firm of shipbuilders, by whose 
permission this photograph is published. 





Our machines are unequalled for all classes of Boring Work, such as Diesel Engine Cylinders, Locomotive Cylinders, 
Gun Mountings, Large Turbine and Condenser Casings, Valves, Aero-Engine Cylinders, Pumps, etc. We can give guaranteed 
times on any job, and are pleased to offer any assistance or recommend the most suitable machine. 


H. W. KEARNS & CO. L”® 


BROADHEATH :: MANCHESTER :: ENGLAND. 


Contractors to the Admiralty, War Office, India Office. 6883 
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Accuracy 
& Durability 
are required —_ 


THE LEA RECORDER CO LTD 
Recorder House, Corntresk Manchester 


ELLISON’S TURNSTILES. 
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Date? 











Supplied te ALL the Leading Football Clubs, Race 
courses, Greyhound Courses, Baths, Piers, Pleasure 
Grounds, Zoological Gardens, &c., all over the world 


oe @ 9806 
W.T. ELLISON & Co. Ltd., 


Irlams o’th Height :: Manchester. 




















ALSO MAKE ECONOMIC 








or DRYBACK BOILERS 








6609 


AUTOMATIC COUNTING 





VEEDER-ROOT 

COUNTERS | 
MECHANICAL & ELECTRICAL 
—the most complete line 
of counters of the highest 
standard of quality and 
reliability in the world. 








F. E. DICKINSON, 
St. Andrew's House, 
Holbern Circus, London, E.C.1. 
Telephone: . CITY 8138 


Teleurams: ‘ Veedermeta, Smith,’ London, 


taking the function of advertising seriously enough. 
Yet advertising is the larger part of salesmanship 
and salesmanship is the larger part of business. 


Being accustomed to measure things they resent 
the immeasurability of results from advertising. 








Engineers advertise for the most part without They forget that in other businesses where 


advertising is regarded as the most potent 
force in trade, results are measured with great 
accuracy.. The methods used in these other 
businesses are for the most part applicable to 
engineers but they need to be put into force 
by an experienced Advertising Adviser. 


IT PAYS TO ADVERTISE 


issued by The Institute of Incorporated Practitioners in Advertising, 3-4 Clement’s Inn, London, W.C.2, in conjunction with 
the Federations of Master Process Engravers and Master Printers, etc. 








—_— - _ $$ engine 
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VALVES 
Sturdy Reliable Fittings for 
Severe Modern Service with 











If you make Land Boilers 


Make our Acquaintance. 











It will be a pleasure to send you our Catalogue. 





A. COCKBURN & CO., 


DENNISTOUN, 


GLASGOW. 




























Steam, Water, Oil or Air. V4 / 





DIESEL and 
PETROL-PARAF- 
FIN ENGINES, 


Diss Enns’ MARINE and 
“eek ae ee” STATIONARY 
Sie +a ae “a ’ i TYPES 
re —RANGE— 


DigsEt 24 to 160 HELP. 

in Two, Three, Four, 

Six and Eight Cylinder 
Models. 





the manu; 


Full NES” from facturers : 7250 
GLENIFFER ENG S, Ltd ANNIESLAND, GLASGOW, W.3. 
Telegrams ; * Glengine, Glasgow." 
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EXCELLENCE 
AND 
EFFICIENCY 
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ELECTRIC COMPANY LTD. 


Wo 


rks STAFF OR' “BRADFORD. RUGBY. PRESTON 





Guest & Curimes 


LIMITED 
ROTHERHAM. 












* We invite your 
r next enquiry | 
Ra, 
















ate , at Haas {. 


rt od 


MULTIPLE STORE 


[90a oe oD Ca 
_ 





VALVES 


FOR EVERY PURPOSE 









London Office: 
CECIL CHAMBERS, 76, STRAND, W.C.2, 





ens Hou‘ Kingsway. London 














Dead Accurate Work 


is what you can depend on receiving from 
us. Our reputation depends onit. Cave us 
an opportunity to quote for your pa: ticular 
requirements. 


We are manufacturers of : 


ENGINE & BOILER FITTINGS, 
ANTI-FRICTION METALS. 


All Classes of 
NON-FERROUS INGOTS. 


INDIA RUBBER & ASBESTOS | 
GOODS. 


~ BRASS & IRON FOUNDERS. 





Telegrams : GUNMETAL. 


; UOUUGUOUUOOETEREOOOO ELAEOOOUOGOGS REGAUEOUN POUT OU UOUAOO CUA SSUOU EEA 





PEGLER & LOUDEN LTD., 
54-60, Brown Street, GLASGOW, C.2. 





NATIONAL Patent FUSIBLE PLUGS 


SZUUNUAAUEANUNNUOONUOLOSOOOLONOORAOAGESEETEN OREO ET EERE LATE EOE | RELI ABLE LOW-W ATER S AFEGU ARD 





Fig. 8. - - 
Screwed dia, lin, 1} in., 1} in. and 2 im, Gas Thread on the Seating, or toany special size 
Special Fusible Piugs for HIGH PRESSURES and for all classes of Internally-fired Boilers. 
Illustrated Price List Free. Also illustrated list of Steam Fittings. 


« NATIONAL “ac OILE R INBURANCE O0., LTD. 


(Sales Dept.), St. 
London Office: EMPIRE HOUSE, ST” ST. MARIBIe S-LE- GRAND, LONDON, B.C. 3537 





Telephone: 3240 CENTRAL. 








STL 
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Condensate 
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Extraction 





from 


High Vacuum 





Condensers 





poss ssssssssssssssssssitssssisisssssssstssssstssssssssesees 


Write for ‘‘ Pervac’’ Leaflet. 
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REFRIGERATING 
MACHINERY 


FOR 
CONTINUOUS SERVICE 
AND ADVERSE HEAT 

CONDITIONS, 








SEAGERS L™- “= 
*~ 


DARTFORD. . oni 














DYSON’S 
DYE CASTINGS 


We specialise in castings made of 


HIGH TENSILE ZINC BASE ALLOYS 
as strong as Brass 
COMPLETE RANGE OF 
ALUMINIUM ALLOYS. 
ALUMINIUM BRONZE 7088 
OF OVER 30 TONS TENSILE. 
BRASS DIE CASTINGS. 


We also undertake the complete manufacture of Appliances in Metal, Dies, Tools, Etc. 


DYSON & CO. ENFIELD (1919) Ltd. 


Southbury Works, PONDERS END, MIDDLESEX. 











Phones—Enfield 2484—5. Telegraphic Address—*“ Diesinker,’’ Phone London. 











S$$39993 
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MAKERS OF ALL TYPES 

STEAM, 
ELECTRIC 

OIL ENGINE 

















. Bsn ato 

< > 
Telegraphic "cane, SES 
*Li Leicester.” 


fting, 
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Send for new Catalogue 618.E.G. regarding 









MERRYWEATHERS’ “ WARSPITE” 
= —__ PORTABLE 
as 3 PUMP. 


Fire Protection, 
Country Estate Work, 
Factory Pumping Duty, 

Contractors’ Work, 
Etc., Ete. 
Will deliver 120 gallons 
per minute at 120 Ibs. 
pressure. 


Easily carried by two 
#}/ men, or supplied on a 
light carriage for hand 

draught or towing. 
6971 


MERRYWEATHER & SONS, GREENWICH, S.E.10. 























FOR 
EVERY 
APPLICATION 


If the part revolves or oscillates then R & M 


bearings can be fitted. 


qj We manufacture over 7,000 sizes of ball 
and roller bearings in varying types—if 
you do not find in our lists a suitable 
type for your requirements, ask us for 


recommendations. 


This service is free to all users of bearings. 


BEARING ¢ 
NEWARK 


MNSOME ARLES = 


TRENT 





7194 











B 














An important addition to the front 
rank of London’s Modern Buildings 
and, it goes without saying, 
extensively equipped with 


SUPER-SILENT 


The ideal motive power where 
silent running is essential. 


yl 


IPSWICH, 


BRANCH OF E.R.& F. TURNER, LTD. 








CUNARD 
HOUSE 








BULL 






MOTORS 










Write for List A 102, 


LONDON OFFICE PHONE: TEMPLE BAR 5256. 5762 


OTORs 


ENGLAND 
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OAKEY'S 


Wellington 


Emery, Emery Cloth and Emery 
Paper, Carborundum (Silicon Carbide) 


“Wellingtonite” 


(Aluminous Oxide) 


Garnet and Flint Cloths and Papers 
Waterproof Abrasive Papers 


We manufacture artificial Abrasives to meet 
every need. Our reputation for high quality 
and performance extends over a period of 
100 years. State your requirements and we 
will send you price list and generous work- 
ing samples. Expert technical advice is 
always at your service. 


JOHN OAKEY &. SONS, LIMITED, 
WELLINGTON MILLS, LONDON, S.E.x. 


’Phone—Hop 2365-6. 


F.1d 


Telegrame—*“ Oakey, Lamb, London.” 











RELAY REDUCING VALVE 


specially suitable for Extraction and 
Back Pressure Engines and Turbines. 5289 








DAVID AULD & SONS ™ 


Whitevale Foundry 


° GLASGOW 
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STANDARD > 
PIST WN RINGS 


It says much for Standard’s Piston 
Rings that seven thousand 
satisfied users acclaim them. 


The reason is not far to seek. 


Standard’s forty years of accumu- 
lated experience has elevated 
Piston-Ring making to a fine art. 
Here are hammered, cast-iron 
rings of such accuracy, such 
dependability and solid worth, 
that they never let you down. 


The faces are ground to half a 
thou., afd deliveries from the 
smallest ring and up to 72” in 
diameter, arereliableand prompt. 


G w Office: W. M. Japp, 197, Bath 
St., Glasgow, C.2. "Phone: gles 5357. 
London Office: J. F. Macdonald, 1 
Victoria Street, Westminster, $.W.! 
"Phone: Victoria 0222. 


THE STANDARD PISTON RING & ENGINEERING CO.,LTD, 


PREMIER WORKS, 


DON ROAD, 


SHEFFIELD. 


; L EXT INGUISHEN 


JFOR FIRE 


ae — 


E.320—Reversible Pat- 
tern. In 14, 2 and 3 
gallon capacities. Spec- 
lally suited for export; 
formula for recharging 
— shown thus 
avoidin sending to 
Bngland for recharges. 


P 
suitable for 


all 
MotorVehicles 
and Electrical 
Establish- 
ments. Kills 


Are your 
works Pag 
vehicles 


PROPERLY 
PROTECTE 


A SPARK may send your works up in flames 

to-morrow . . . an overheated exhaust oe ag 
reduce your most valuable lorry to b “te 
scrap to-morrow 


Take time by the forelock to-day. Equip your works 


and vehicles with 
VALOR FIRE EXTINGUISHERS 
There's no “perhaps” about VALOR EXTIN- 


GUISHERS—they act at once, killing the fire at 
the source, effectively and with little effort. 


Easily handled and understood by anyone. Last 
for years and keep charges undamaged. Illustrated 
types are only representative of our large range. 


Write for List 6/V51. 
USED ALL OVER THE WORLD. 


The VALOR CO. Ltd., 
Valor Works, Bromford. 
ERDINGTON, BIRMINGHAM, ENGLAND. 
London: 120, Victoria Street, S.W.1. 


Buy British Goods. 


9490 














